A TEXTBOOK OF THE PRACTICE 
OF MEDICINE 



OXFORD MEDICAL PUBLICATIONS 


A TEXTBOOK OF THE 
PRACTICE OF MEDICINE 

By VARIOUS AUTHORS 


EDITED BY 

FREDERICK W. PRICE 

M.D., CM., F.R.C.P.. F.R^.Ep. 

««HIVtTI*« T« TB» MVAt VCtniMl) flOSflTtt A*t) TO 

TRt KATIOMAb ROtmAX. FOR OFTST KURT. 

roRMitiT riatteiAM af» ii9«aRAtT rAtnotocnr to nt novwt Tit«o« 
HOimAL FOR COTIVVmdjr A«ft ontAm OF T»t CUTAT. AFO UAUmM 
IX tiieioiFf AF tit txtvttiirr of it. afpiiwt 


GEOFFREY CUMBERLEGE 
OXFORD UNIVERSITY PRESS 
LONDON NEW YORK TORONTO 
. 1946 



oxioRu DKtTEBsrrr rui^s 

AUKS Bams. KX.4 

toxsox EnixiiDBan clugow kbit tobk 

7OB0KTO UEtBOOB&I CBPBIOVS BOUDIT 
CilCVTTB MIDBU 

OSOrFKBY 0VUBEELE0£ 
pcittioirrn *o Tni oiriTBitsrrr 


f'lrtl Edition 


Sepitinber 

1022 

•• Second ImprtiifOM 


Sfarfh 

1023 

„ •• Third Impretsion 


Dtetmber 

1023 

,, „ t’O'iTth ImprtMtion 


Junvary 

1924 

,, „ Tijth Impreition . 


January 

1026 

Urcond Edition 


Ftlrnary 

1026 

„ „ Etcond Imprttsion 


2Iareh 

1028 

Third Edition 


Oetobtr 

1020 

,, „ Steond Jmprtt*ion 


Slareh 

1030 

„ „ Third lmpr*$*ion 


Datmltr 

1030 

Fourth Edition 


Hotemler 1033 

„ „ Stoond Imprfooton 


. Oelohtr 

1034 

„ ,, Third ttnpreotion 


. Aufiitl 

1036 

Fi/lh Edition 


Jiint 

1037 

„ „ S<(ond Imprettion 


. Jidy 

1039 



. September lOIl 

„ „ Steond Imprestwn 


Srpteniber 1913 

,, „ Third Impreooion 


July 

1914 

Stixnlh Edition . . . . 


January 

10-16 


[a N. T. L.Ll^iC.. I, CC .LL^._| 

/cc ^’o. .'.,..1... I 

CL. 1^0 CWl 

j>rf <,»/■«. 2 ,^ ; 1 ,.' ''I 


miltBU rt BBCBT BBirMS XT 

Biea UtK, LOnBO!* ABb iniBiirkau 



THIS BOOK IS DEDICATED 
TO 

THE MEBIORV of 

The RtaitT Hon. Sm CLIFFORD ALLBUTT 
r.C., K.C.B. 

j{.An Sf.D.(C4«TAB.). Hon. LUD.(Camtab.K Hox. D.Sc.(Oxdb.). 

Hoif. Jf.D., D.C.L., F.R.C.P.. F.R.S., rto. tre. 

Rf^tps PitortMOR or Porito t.v tub URtrBiutrr or Cambrioob 
Fruott or OORriLLB i5z> C4t9t CousoR. rro. irrc. 



PREFACE TO SEVENTH EDITION 


Tm: rajiid atlvatjcc of mc<llpal ncicnce, and tho contftiti<*d and incrpasin" 
appreciation of tlii^ tcxtiiook have l>ccn such to call for a new edition 
within the space of four years. It can readily he understood that the pro- 
duction, during the preatest war in history, of two editions, t.e. the sixth 
and the present one, of a volumo of this magnitude and character has been u 
formidable task. ThU Ins licen successfully nccoinpli*hcd through the self- 
sacrificing labours of my collcnguea and the co-o}>cration of the publishers. 

The extent of the revision may be judged by the details set forth below, 
which arc generally not*Hl in the owler of aopcamnee of the respective articles 
throughout the work. It will be a source of satisfaction that, notwithstanding 
this, the sire of the volumo is practically the eame. 

The purpose and scope remain the same as when the work was originally 
conceived some thirty years ago, namely, the presentation of a comprehensive 
survey of the practice of modern medicine in the form of a tc.xtbook, each 
subject being dealt with In an essentially practical manner, prominence being 
given to diagnosis, treatment, nuJ progno^U, rather than to icliolopv or 
pathology, although both these latter are dealt with in sulTicicnt detail for 
ordiuarj* reference. 

Since the appcaratico of the last edition, British 3Icdicinc has sustained a 
^eat loss in the death of Sir Arthur Jliirst, in whom I myself havo lost an 
intimate and valued friend, to whose memory I desire to pay a tribute of 
profound and lasting regard ond opprccjation. Fortunately ho had revised 
Ills articles excepting Infections of the Liver, Acute and Subacute Necrosis, 
Pre-cirrhotic Hepatic In-sufficiency, and Cirrhosis of the Liver other than the 
Portal or Multilobular Variety. Professor L. J. Witta h.a9 been good cnougli 
to complete these, and I wish to express my gratitude to him. 

Drs. J. Purdon Martin and J, St. C. Elkington arc new contributors, and 
to them J offer s cortYta) welcome. Certain portioos of the article on 
Ncurosyphilis (?ce p. 1018) arc quoted from Dr. Purdon Martin’s contribution 
iu The Brilith riticyclopccdia of Slcdicol Pradtee, by permission of tiic 
publishers, to whom, and to the Editor of the work, I tender my thanks for 
their courtesy. 

In the new edition, the principal alterations in the general arrangement, 
classification, and nomenclature include the following : The artfclo on Adiposis 
dolorosa (Dercum’s Disease) has been tninsfcrred from the section on Diseases 
of the Endocrine Glands to that on Diseases of Metabolism ; that on Simple 
Jaundice in Infants from the sub-section on Diseases of the Liver to the section 
on Diseases of the BIooiI ; that on Acholuric Jaundice from the sub-section 
on Diseases of the Liver to the section on Diseases of the Blood ; that on 
Erytliroblastic Anremia of Cooley (now termed Metlitcrraiican Anaimia) has 
hecn included in the Ilffimolrtic Antemias; that on Familial Icterus Gravis 
Neonatorum (now termed ir^molj'tio Disease of the Now Bom) has been trans- 
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fertcd from the sub-eection on Diseases of the Liver to the section on Diseases 
of the Blood ; and the article on lilental Deficiency in the section on Psycho- 
logical medicine b not included in Organic Disorders. An attempt has been 
made to make the section on Diseases of the Nervous System more systematic. 
Thus, subjects of a symptomatic nature, each as Aphasia and Apraxia, have 
been discussed prior to the actual diseases of which they form a part, and 
there b an increase in the grouping of diseases, e.ij. the Demyelinating Diseases, 
IFercditary and Familial Diseases, Disorders characterbed by Involuntary 
Ikloveraents, Local Lesions of the Spinal Cord, and Other Diseases of the 
Spinal Cord. The composite article on Compression of the Spinal Cord has 
been replaced by articles dealing separately with each of the principal causes 
of Spinal Compression. The article on Myelomalacia has been omitted, and 
its subject-matter b included under diOerent headings, especially Injuries of 
the Spinal Cord and Acute Transverse Myelitis. New classifications of Infec- 
tions of the Liver, Cirrhosb of the Liver, and the various forms of the vascular 
group of Bright's Disease, Changes in nomenclature : Lymphogranuloma 
Inguinale for Ljunphopathia Venereum, The Effects of Heat for Heat-Stroke 
and the Effects of Heat, Dwarfism for Infantilism, Cushing’s Syndrome for 
Cushing’s Basophilbm Syndrome, Exophthalmic Goitre for Graves's Disease, 
Toxic Adenoma for Secondary Thyrotoxicosis, Peptic OEsopbagitb and Ulcer 
for Acid Q^,sophagitis and Ulcer, Chronic and Kecurrent Subaente Appendi- 
citis for Hecutrent Subacute Ap^ndicitb, Chronic Appendicitis and 
Appendicular Dysjwpsia, Subacute Hepatic Necrosb and Nodular Hyper- 
plasia for Subaente Hepatic Nccrosb, Pre-cirrhotic Hepatic Insufficiency for 
Ptc-cirrhotic Alcoholic Ilepatitb, Car^ac Strain for Primary Cardiac Strain, 
Pulmonary Actinomycoses for Pulmonary Streptotrichoses, Actinomycoses 
of the Pleura for Streptotrichoses of the Pleura, the %’arious forms of the 
vascular group of Bright's Disease, Desert Sore for Veldt Sore, Cerebral 
Abscess for Suppurative Encephalitis, Eoccphalitb Lcthargica for Lethargic 
Encephalitis, and m the sub-section of Diseases of the Peripheral Nerves 
modem anatomical nomenclature has l>cen employed. 

New articles have lieen added on tho following : Pemcillin, Acute 
Motlihine Poisoning, Cocaine Poisoning, Atropine Poboning, Barbiturate 
Poisoning. Chlorinated Naphthaline, Spontaneous Hypogljxtemia, Dwarf- 
bm, Eunuchoidbm, Climacteric. The Normal (Esophagus, Hysterical Dys- 
phagia, Dysphagia iu Organic Nervous Diseases, Fiorosis of the Pancreas in 
Infants, Adventitious Sounds, including Cardiac Murmurs or Bruits, Trauma 
of tho Heart, (^r Pulmonale, The Heart in Beriberi, Primary Atypical 
Pneumonia, Ilasmatoporpliyria, Generalised Cerebral Atheroma, Venous 
’EmhoYism, TuIwtojo Scteroit'if, laznoara of Spina] Coed, Vroteiidia^ 
Interi’ertcbral Disc in the Cervical and Dorsal Regions, Acute Transverse 
Myelitb, Snina Bifida, and Ps^'chopatblc Personality. 

The following portions have been entirely or almost entirely re-wntten : 
Bactlla^ Dysentery, Phlebolomous Fever, Dengue, Malaria, Blackwater 
Fever, Leblimaniasb, Mite Tj-phus, Sea-sickness and <\llied Conditions, The 
nffect.H of Heat, Adipofis dolorosa (Dcicum's Disease), tho pathology of 
Cushing’s Syndrome, Infantilbm, Toxic Adenoma. Tests for Liver Function, 
Infective Hepatitis, the tetiology of Pernicious Aiwinia, Meditermn''an 
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Atiffiinia, lln’molytic Disease of tbe Kotv* Uoni, the treatment of llodpWn’s 
Disease, Peripheral Circulalorv Failure, Oxygen in Canliac Affections, Vene- 
section, total thyroidectomy m the treatment of Congestive Heart Failure, 
the treatment of Syphilitic Affections of the Aorta, the Heart, and the 
Pericnnllum, Estimation of Capacity of each Kidnev, Benign Nephrosclerosis 
and Malignant Nephrosclerosis, the treatment of Impetigo Contagiosa, the 
treatment of Scabies, the treatment of Verruca plantaris, the treatment of 
Monu«cmn Contaginsum, and the ecction on Diseases of the Nervoiw System. 

The following articles have ficcn partly rawritteii : The treatment of 
Septiemmia, Pyremia, and Streptococcus Infoefion, the treatment of Tetanus, 
Paratyphoid, the treatment of Syphilis, Yaws, Flea Typhus, Tick* Typhus, 
Treiicli Fever, Glandular Fes’er, Filarias, Ancylostomiasis, Electrical Injuries, 
TiCad Poisoning, Addirmia and Alkalmmia, the treatment of Diahetes, Vita- 
mins, Scurvy (ficorhutua), the jKithology, complications and sequelae of 
Acromegaly, HypcrparatluToidism, the tttiology, pathology and symptonvs 
of Hj-popantliyroidism, the treatment of Addison's Disease, the treatment 
of Oral Sepsis, the 8yinptom.ato?og.v of Non-Infectivc Recurrent Swelling of 
tho Parotid Glands, the sulphonamido Rtoup of dmgs in the treatment of 
Acute Tonsillitis, the diagnosis of Achala.sla of the Cnrdia (so-called Cardio- 
spasm), Nausea, Strict Olccr Treatment and Po<t Ulcer Treatment in the 
treatment of Gastric and Duodenal Ulcer, the treatment of Epidemic Diarrhoia 
in Cliildrcn, Colon Neurosis, Ulcerative Colitis, Ciironic and Eecurrent Suh- 
acute Appendicitis, Acute and Subacute Hepatic Necrosis (uow termed 
Subacute Hepatic Necrosis ami Nodular HyiK'rplasi.a), the Blood Volume, 
Blood Groups, tho rctiology of Aphstic Amumia, the Jreotment of CJardiac 
Asthma, Cardiac Strain, Septic EndoeartlKis, the diagnosis of the different 
forms of Chronic Valvular Disease, Contusion, Wounds and Rupture of the 
Ileart^Hypotension, Paroxysmal or Vasomotor Rhinorthma, the Characters 
of Normal Uriue, Uriemia, the treatment of Pyelitis, the flection on Diseases 
of tho Joints and Inflammatory Diseasc.s of the Fibrc»tis Tissues and Muscles, 
Ily'pcrtrophic Pnlmonarj* Osteo-Arthropalhy, the Introduction to Psycho- 
logical Medicine, the treatment of Sonilc ami Preaenile Dementia, and the/ 
prophylactic treatment of Affective Disorder. 

Other new matter has reference to : The u.«e of Penicillin in affections due 
to the gram-positive 8pocic.s of imctcria, or to tho gram-negative organisms 
gonococci and meningococci, two niodifications of the akin test (Pirquefc’a 
te.st) in tho diagnosis of Tuberculosis, tho detection of tho “ elementary 
bodies ” of Paschen as an aid in tho diagnosis of Small-pox, Relapsing Fever, 
Tripanosomiasis, the uso of vaccination and of D.D.T. ns pro^iylnctic 
measures against Louse-borne Tj'phus Fever, Trinitrotoluene, Atheroma as a 
complication in Diabetes MelUtua, mild typo of Rickets, Beriberi, tho uso of 
thiourea and thiouracil in the treatment of Exophthalmic Goitre and Toxic 
Adenoma, the diagnosis of Addison’s Disea.sc, tho rctiologv and pathology of^ 
Dental Caries, the radical treatment of Cancer of the (Esophagus, the ictiology^ 
of Anorexia Nervosa, tho diagnosis of llfomatcmesis and Moltcna, the snrgitfal 
treatment of Carcinoma of tho Stomach, Vitumiu B in tho treatment’ of 
Cmh’ac disease, Sprue, Divetticulosis : Diverticulitis, tho use of the sulBlion- 
.amlde group of drugs in the treatment’of OhrouicjCholecystitis, Laparosyopy or 
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Peritoneoscopy m the diagnosis of Ascites, the diagnosis of Simple Jaundice 
in Infants, Tropical Eosinophiha (WeingarteD's Syndrome), the Introduction 
to Diseases of the Iteliculo-Endothelial System, the importance of rest in 
Cardiac Failure, diet in Cardiac Affections, the use of drugs which stimulate 
the sympathetic ner\-e endings during an attack of Supraventricular Paroxys- 
mal Tachycardia, the surgical treatment of Patent Ductus Arteriosus, Hyper 
tension, saute mauccuvre in the treatment of Active Pulmonary Collapse, 
Bagasaosis, the tuberculin jelly patch test in Pulmonary Tuberculosis, 
pneumopentoneum and closed suction drainage of cavities m. the operative 
treatment of Polmonary Tuberculosis, the use of the more recent solphona- 
niidcs in Pneumonia, the prophylactic treatment of Pulmonary Tuberculosis 
by mass radiography, the use of tbonum X m the treatment of Nievi, the use 
of the sulphonamide group of drugs in the treatment of Dermatitis Herpeti- 
formis and in Lupus Erythematosus, methods of physical treatment in 
Schizophrenia, psychological testa in Dementia, the relative incidence of 
senile psychoses of Degenerative and Hereditary Brain Disease, psychological 
.sjTUptoms in Migraine, coiivulsant treatment of Affective Disorder, insulin 
treatment of Schizophrenia, and intelligence tests in Psychological Medicine. 

Thoro are two new illustrations (Figs. 2 and 6). Fig. 91 has been modified. 

Apart from the original validity of conception, I attribute the success of 
this textbook to the high abilities and devoted efforts of my colleagues, the 
contributors, with whom, from the beginning, my relationship has been of the 
most intimate and happy character. Only those ivjth experience can fully 
understand the 8cU-j»acnfice which they have exhibited. Ko words of mine 
can adequately express my admiration and gratitude for their help. All 1 
can do is to tender them my most conLal thanks. It is also a \'cry pleasant 
duty to exptees my warm apprcciatiou to the publishers and their Medical 
Editor, Mr. 0. T. Ifoliis, for their co-operation. , 

As the progenitor and editor of the first seven cditiotis of this work it 
may not Iw inappropriate if, on this occasion. I made the following additional 
remarks. Its aalo abroad almost equals that m the United Eingdom. This, 
in my view, is e\udence of the international prestige of British Medicine. 
In the natnro of things, all the contributors were trained in tho voluntarv 
liospit.ils. Prom the inception of the textbook some thirty years ago, of the 
thirty-nine contnbutors who have accepted my invitation to eolla1>oratc with 
me, only one inquired whether there would lie any remuneration for their 
labours. This, in my opinion, is intUcativc of the quality and character of the 
meilical profc'aioa in tuts country. 

It is my earnest hope that this new edition will be, to an extent not less 
than it forerunners, of service alike to Tcuchora of Medicine, Consulting 
Physicians, Cencral Practitioners, and Senior Students, and that it may 
continue to be regarded as -worthy of British iledicine. 

FREDERICK V7. PRICE. 

*3 Haelkt Stkeet, Loxhov, W,, 

Janwry 1£1>G. 
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It is geuerall}' recognised that wltLin recent years there has been n great 
advance in knowledge thronghout the domain of Medicine. As an example 
of this might bo cited the branch of cardiology. As the result of the intro- 
duction of the clinical polygraph end of the elcctro-cardiograph we are now 
able to analyse tbe cardiac action in a manner which was never possible 
before, and many of the problems m the stndy of diseases of the heart which 
have baiBed clinicians for generations hai’e been practically solved, while 
others are in process of solution. In the department of neurology tbe 
progress made has been scarcely less notable. It seemed to me, therefore, 
that now, more than ever, it has to be acknowledged that it is beyond the 
scope of any authority, however varied his range of knowledge, to do full 
justice to the ever-widening field of Medictue, and that a useful purpose 
nught be served by the publication of a work of moderntc compass and 
in one volume, in which the difierent branches of Medicine were dealt with 
by authors who have made a sjiecial study of them. It has also been thought 
advisable to include lections on Diseases of the 8kin and Psychological 
Medicino. Tropical Diseases are also included. 

Id order to secure greater uniformity of method and stylo, I have generally 
adopted the principle of allotting a whole section to one author, or to two 
writing in collahoration, instead of enlisting the services of e large number 
of writers. I confidently anticipate that it will be recognised that I have 
been most fortunate in the sclectiou of (bo various contributors to the 
volume, and I wish to offer to each of them my warmest thanks. I also 
desire to express my gratitude to Dr. A. F. Beddard, for the time he has 
very generously placed at my disposal, and for much valuable advice. It 
is a pleasant duty gratefully to acknowledge my indebtedness to Dr. Claude 
B. Her lor the use ol blocks ol figures taken Irom his ilcnual oj Fevers, 
and to Dr. James Collier and Sir James Purves Stewart for a block of 
figure 96. 

It is my earnest hope that the book may bo considered a credit to the 
London School of Medicine. 

FUEDEitICK W. rr.ICE. 

133 Ifiimar Sthfit, Lo.vdo.v, U., 

Januar<j 1032. 
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SECTION I 

INFECTION 

Effects of Bacterial Activity 

When* a bacterial invasion of the body tisancA occurs tbo result is disease ; 
the process is spoken of as an infection, and the bacterium is said to bo patho- 
genic, The terms " pathogenic *’ and “ non-pathogcnic ” are by no means 
rigid. Ko organism is pathogcnio to all animals, and even organisms generally 
pathogenic to a given apecics may be introduced into an individual of that 
species, even in cooaiderahlc quantity, vithout producing disease. On the 
other hand, organisms usually saprophytic, ivhcn introduced in suQlcIcnt 
quantity into an animal of a epcctcs usually immune, may causo disease. 

Organisms pathogenic for one species of animal are frequently non- 
pathogenic for other species, and not a few organisms arc oathogcnic for man 
alone, except under certain exceptional experimental conmlions. 

Certain organisms which habitually exist under normal conditions os sapro- 
phytes in one part of an animat's body, may at the same time bo tho cause 
of an active infection in another part. For example, a member of tho coliform 
gronj) of intestinal bacilli, usually a harmless saprophyte in the intestine, may 
be simultaneously the cause of an active infection in the bladder. Bacteria 
which usually function as harmless eapropbytes, but under certain conditions 
become pathogenic, arc termed “ commensals.” Again, micro-organisms 
that axe potentially infective may and do cxbt under saproph^’tic conditions ; 
that is to say, apart from the animal body, and under diHerent conditions 
as regards temperature, etc. Saprophj'tic bacteria that are incapable of 
invadmg living animal tissues may yet invade tho animal body when any 
part thereof is so injured as to be dead, or is in process of dying. Certain 
varieties of bacteria, usually infective, may become saprophytic. Tho hosts 
ate then termed ” carriers.” The best Imown exomplcs thereof are the 
typhoid bacillus, the diphtheria bacillus ond tho meningococcus. The two 
former examples generally, if not Blwa)r8, occur after on infection, whereas 
tho meningococcus is more often found existing in a saprophytic than in a 
pathogenic state. In these eases the bacteria do not exert any apparent 
harmful effect, hut they ate, of course, of great potential danger to the 
surrounding community. 

A similar condition exists in connection with the parat3rphoid bacilli 
and those of the food-poisoning group generally. This condition differs to 
some slight extent from that of the carriers noted above, in that there is 
some evidence, continuous or recurrent, of constitutional disturbance, though 
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in the periods between recurrence, wHcb may be prolonged, the condition 
closely resembles that of a carrier. 

Infective bacteria are generally aerobic, or facultatively aerobic. True 
anaerobes have very little power of spreading throngh uninjured animal 
tissues unless they arc accompaiued by aerobes, though they may cause 
localised infections in tissues in which the oxygen supply is limited. Hence 
the bacteria usually associated with infections are aerobic organisms that 
flourbh at body temperature. 

A microbe may belong to a highly infective %’ariety and yet its infectiyity 
vary greatly. This property is known as ftruknee, and depends on various 
factors. 

The "path of infection also has a determining influence. Thus, staphylococci 
injected subcutaneously in a rabbit produce a local abscess, while if tbe 
injection be intravenous, pysemic abscesses may lead to death. Typhoid 
bacilli must be swallowed to be infective, while it has been demonstrated 
that plague may bo caused by rubbing B. pestis into the skin. 

Subject of infection . — Healthy indivlduab differ greatly in their reaction 
to infective imerobes, because of indlvidoal, racial or cnvuonmcntal charac- 
teristics, or because of age. 

A local tutuplibility may be bronght about by trauma or interferpeo 
with the circulation, conditions wluch may permit even anaerobic organisms 
to floarish. 

An existing disease may modify the reaction of the host to on infection. 
Thus tho subjects of diabetes arc prone to staphylococcal and tnbcrcnloua 
infections. 

Bacteria that are capable of spreading in the tissues usually have tho 
power of canting scplicanniat that is, of flourishing in tbe blood stream, and, 
as a sequel, of producing puamic processes. Other bacteria causing acuto 
infections appear in the blood stream during the earlier stages of the infection, 
but in the later stages tend to disappear therefrom, tho hactericeniia being 
incidental to, but not coextensive with, the infection. Streptococei and 
staphylococci arc common examples of the former process, and the typhoid 
bacillus of the latter. 

Results of B.tcrEBUL I.vfectio.v 

If tbe individual be in a bealtby state, even a large quantity of virulent 
micro-organisms can gain admission to the body, and, owmg to the local 
defences, may be destroyed before damage occurs ; such a repelled invasion 
may cause no symptoms. When the local defences prove inadequate to 
ensure the complete destrurtioD of the invading bacteria, the result is a local, 
or general, infection, or both. 

A local infection may result in cellulitis or abscess formation, associated 
with more or les.s absorption of poisonous products ; such a local infection 
may become generalised, leading to septiemmia or pyicmia. But whether 
the infection be local or general, or Loth, a greater or less degree of general 
poisoning may occur, by reason of soluble poisons elaborated by tho bacteria. 
These poisons are termed “ toxins.” Tozttu are of two varieties— exotoxins 
and endotoxins. 

Ezoforinc ate soluble poisons elaborated by certain classes of bacteria-— 
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notably diphtheria and tetanus. These cxotoxins are destroyed by com- 
pamtirely loir temperatures ; for instance, diphtheria toxin is destroyed by 
a temperature of C. Wien an exotoxin is introduced into an animal’s 
body, the specific efTects thereof appear after an incubation period. Lmlo- 
toxins can only be recovered by autolysis or trituration of the micro-organ* 
isms which produce them. This means that those bacteria which only elabo- 
rate endotoxins can only poison an animal by proliferating within the tissues 
of that animal, while the poisoning produced by exotoxin may occur without 
invasion of the body by the organism concerned. Endotoxins will withstand 
a temperature of 100® 0. 

The difforenco between cioloxin and endotoxin is a fundamental one in 
specific therapy, as in a toxicnua from ctotoxin a suitable antitoxin in 
appropriate amount constitutes an adequate defence, while in the ca^o of 
toxicmia from an endotoxin the bacterium itself has to be proceeded ngainst. 
The mode of action of toxins is very variable ami dciKiiiN upon the variety 
of bacterium. The toxins of diphlhcria and tetanus tend to produce profoim'd 
poisoning cfTccts on the nen'c fi«sue.s. Those consequent upon other infections 
produce other cffecLs, prominently fever ami degenerative changes hi the 
tissues. 


IMMUNITY 

Definition.— Immunity is that function ^f the animal organism by virtue 
of which the cffcct.s of bacterial activity am resisted. Immunity is either 
natural or acquired. 

NaTUUAI. lUMtJKlTV 

Factors determining immunity arc not well understood ; but environ- 
ment, habits, c"o and race p.art!j' account for them. The natives of countries 
where certain diseases arc endemic may be fat more resistant to tho'io diseases 
than inhabitants of countries where the diseases ore not endemic, as Bho\vn by 
the resistance of the negro to yellow fever. Consxrscly, diseases that have 
existed in mild forms for years cndcraically nmong one nice may cause n 
veritable plague when introduced to a frc.sh race. Thus ttiboTculosis ravaged 
the North jVmcrican Indians, and si-phifis ivhcn inlrodiiccil to Europe from 
America, where it was probably endemic, foHouTil the course of an cpuleinic 
of a highly contagious disca^. 

There is also individual immunity, as ehown by the fact th.at in auy 
epidemic some individuals entirely c.sc.npc infection, wliiU* in those infected 
all degrees of resistance arc noted. In contmdhtinction to individual natural 
immunity, which condition docs not lend il^lf to analysis, there is tho cou- 
dition of individual Biisccptibility— a condition to which considerable study 
has been devoted, chicQy in tho direction of non-bacterial toxamiiaa, such ns 
hay fever and the various toxic idiopatbica. 

AcQuincD Imuuhity 
(i) As the result of recotery fiom infection 

When an individual has recovered from certain infectious such ns typhoid 
fever, scarlet fever, measles and the other exanthemata, he commonly 
experiences immunity from those diseases in future. The duration of this 
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fonn of iir(]ulre<l imoiitnlty Vtfrlw Rrofttly wHb jliff'Ttnt infections : tliat 
foilowinR in(lo'*nrA nml pnewmonia may iw filtort. Thin ttc^iilrca 
immunity wni rerogiiwed ernhiries »co, nml lihlor)^ show) tlint nlt'’niptfl at 
nrof^'ction were ninde l»y inocuIntinR infcclivw iiiAtcrial ; it was on account of 
thin knowledgo UiAt rn«lrur befian ttr studv of vrolecUvo inoculation which 
forms thn hcsli) of our ktiowloluo of immunity. 

(ii) Arlifctal Immunity; Activt (tn/l Vmxtt'a 

I'nsteiir, In IRfiO, Khowril that Injections of fttlenimled culliirm of tlm 
ori,'»ninin of chlclcen cholcm would protect th« Inoculated fowl iijtiilnKt 
Jethal do'icH of the virulent ImiciIII. J-Vom tln'-i olwrvnlion resiilicd urtiricliil 
iitirnimity, inid heentmo the protcnlion li eJahorfited solely hy the aeiion of 
tlic tis'^tjei of the Infucled animal, llm term Active Immunisation wnn iiitro- 
(hicod !)y Khrlieh. 

Von iJehriny, In 1800, discovered that the rcriim of actively immiiiil/ied 
ftnimaN when transferred to other aiiinmlii eonfem-d Irnmiinity on the Inlter, 
and this proersa is termed I'awvo Immunity. It difiern hrtutilly from ne.tivi' 
Immunity In that the ]iroteption afTonlol is comi'amtively trtuisienl, depend- 
ing m (t dooa on thu actual amount of immune euhdanro mlrodiieed. 


Antuoxihr 

As already ulawd, toxins am of two kinds— exotoxlus and crvdfttoxins. 
The former exert their effects indefM ndenlJy of tlio haeferin that produce 
them, while the latter only liecorno cfTictive when their parent rnlcrohM 
hciomn dismdvrd. The infection of ruilaWe ilrnen of exoioxin cidln forth 
tho TtBponse of antiloxin ; whereas the injection of Rtiilahlfi dorea of ondn* 
toxin, t.c. vaccine, culls forth tho rvnpooae uf imcterlal nnlihodios. It Is now 
known that oilier hacteria than thoso <>f dijihtlieria, tetanus and fihiga^ii 
dyaenlcry jirwluco ojiprceiahlo ijuaniities of ontiloxtn, namely Streptococcus 
teiirhlin<r, U. hclulinuf and A'ta;i/ijffw<«Tu# pyoyetws, 

fiiflro von llehring and Kitasato demon'itrale)) tlie anlltoxlo properties 
of the lilood of animals immunised ugidmt dijihtheriiv toxin in iBuO, nn 
immeiisa^ amount of work hns heon jnihHihed, and Iniprovonients in Ihn 
preparation of antitoxin hove constantly necrind, 

A unit of toxin IS tliat quantity suirKlent to kill a 2r>0 g. K“inea*ti)f< 
in 4 days. Tho original JChrlich unit of nntitoxm wu« that amount tnat 
would save the life of a 250 r. Rumea-plg initfUd with iOO units of toxin, 
hut owing to variations in tho strenRtli mid keeping qurilitir-s nf diihTcnt 
hatches of toxin, the iitcsent unit of ivnlilnxitt is tlm ninount of antitoxin 
III « known we{j,dit of drird antitoxic sirurn preserved in lingland, tho Unitcil 
Htates of Ainerua and Germany. 

Tho preparation of diphtheria and tetanus antitoxins is (oniparalively 
simple, as Is alw tho prepimtion of iwarlatmn antitoxin, hut the proiiaratlon 
of powerful staphylococcal antitoxin is proving difliriilt. 

Other nnli scra of theraprntic valun arn those prepared against infection 
hy meningi»rf>ceus, pneiiiiiorwrus, aln-pluonccus, cinllinvx, ehwtridimn 
welchn, //. Jyrnt'TUii and |ej,to»iilra irlerohti inorfliupirr-. Tha use of several 
of these sera has l«eii considemVly rtxtrictcd iinco the recent expariftion of 
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Tire PeoPERTiEa of SnnA 

Von Behring’s discovery that the sera of immune animnU could passively 
confer imraurrity shows that such immimo sera contain substances cither 
different from those, or in excess of those, present in normal sera ; and, in 
189i, P/eiffer showed that if cholera spirilla were injected into the peritoneal 
ca\dty of a liighly immunised guinea-pig, the bacilli lost motility, became 
granular and swollen, and finally disappeared. This phenomenon became 
known as PfeilTcr’s phenomenon, or Bacteriolj-sis. It was then shown by 
Jlctchnikoli and Bordet that a eimilar result occurred tn vitro in a inixturo 
of heated immune eemra and cholera vibrios if, and only if, normal scrum 
bo added. As a result of these and subsequent researches it was recognised 
that two eubstances are present in immune sera, one of which is peculiar 
to immune and the other common to iramiino and normal sen. The former, 
originally called “ Bubslnucc sensibiUtrico ” (Bordet), is now generally known 
as ambo^for (Ehrlich) ; while the latter, formerly tailed alexin by French 
•writers, is now usually Imown as complemeni (Ebrlicli). 

It will also be recognbed that the specific cliango that has occurred 
in an immune serum is the presence of amboceptor, which can only act in 
the presence of complement. Amboceptor is specific in that it only acts in 
connection with the bacterium or inoculating substance which calls it forth 
(antigen), while complement acts independently and in connection with 
amboceptor of any kind. 

Bacteriolysis also occurs in connection with typhoid immune sera, 
but many other varieties of bacteria aro not subject to it ; it can, 
however, be demonstrated that those organisms, I'mmnnily against which 
is unaccompaniod by bacteriolysis, aro susceptible to other properties of 
immune sera. la connection, however, with bacteriolysis must bo mentioned 
hromolysis. Bordet, in 1893, showed that if an animal bo immunised with 
the corpuscles of another species the serum of the immune animal acquires 
the property of destroying the red corpuscles of that species. .This phen- 
omcnou of ha?molysi3 has become of great importance, ns it forms the indicat- 
ing phenomenon in the complement deviation test of Bordet and Geogou, 
and of its modification the Wassetroann reaction. Similarly many other 
cytotoxic sera can be elaborated by injecting emulsions of appropriate 
cells. 

Ag^lutinim . — ^Tho agglutination of bacteria in the presence of the serum 
of an immune animal was first observed by Charria and Kogcr in 18S9, and 
as a specific reaction was described by Gruber and Durham in 1890, when 
Griinbaum and ^Vidal simultaneously recognised the great importance of this 
reaction from a diagnostic point of -view in the case of tj'phoiu fever. 

If bacterial substance bo introduced into the tissues of an animal, either 
by infection or infection, agglutinin is formed, ond will cause agglutination 
of the agglatinable substanco in an emulsion of the homologous bacteria. 
The bacterial substance is an antigen, and inasmuch as it appears to ho iden- 
tical with the agglutinablo substance, the latter is also frequently alluded to 
as antigen. 

Agglutination occurs in two stages. In the first, sensitisation of the 
bacteria by a specific substance in the immune scrum, agglutinin, occurs : and 
in the second, the bacteria adhere together, in clumps, and gradually settle 
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by gravity. SucL clomping only occurs iu the presence of low dilutions of 
Balts, acting as electrolytes. 

Agglutination does cot affect the vitality of bacteria, and it ocenra with 
living or dead bacteria. Agglutinins are lelath'cly thermostable, though an 
agglutinating pcrum which has been heated to between C2® to 70® 0., or which 
has been kept for a long time, may show “ rones ” o£ agglutmation, i.t. 
that with low and high dilutions of acnini agglntination occurs, but with 
intennediate dilutions tbtic may be no agglntination. 

Among motile bacteria two types of antigen occur, the flagellar tcrmetl 
II, and the gomatic termed 0, and the agglutinins resulting from each have 
different charactcristica. JI af^lutination results in large loose flakes, and 
II antigen is usu.iliy labile at temperatures of from 80® to 100® C., while the 
0 agglutination results in email compact flakes, and the antigen resists a 
temperature of 100®. 'Xbe II agglutinins tend to persist in an animal serum 
for a long time, and abo tend to reappear in ft patient’s blood during a non- 
spcciCc fever, so care must be exercised in reading a moderately high agglutina- 
tion as diagnostic of the existence of infections of the cntctica group. These 
coftHidcrations do uot bold in connection with diseases such as undulant fever, 
or dyicatery, w the 0 aggluliaioa do not tend to persist, or to he regenerated 
by non-specific fevers. In. general, H agglutinations are rnpid and may be 
rend after 2 hours. 0 agglutinations are less rapid, and arc seen At their 
best After 12 hours. The II antigens arc generally more specific than the 0 
ontigeus. For esaroplc, the 0 antlccns of D. tyj/hosns and entcrilidis are very 
rimllar, if not identical, but their U antigens are <]ultc specific. In the case 
of the Froteus group, however, the 0 antigens ate far more specific than the 
II antigens within the limits of the group. 

Felix and Pitt havo shown that In the case of the t>‘phoid bacillus, and 
possibly aUo in SalmcneUa infections, there Is a marked difference in Bmooth 
strains, in that some ato far more virulent than others. They have shown 
that strains recently isolated tend to be virulent bccausjo they possess a " Vi ” 
antigen in addition to the II and 0 antigens of the smooth type of tj’phoid 
bacillus. The virulence of any smooth tji>c lieing examined is tested by the 
iatmpcritonofll injection of mice, the test dose being 100 x 10® bacilli. 

■\’i antigen la heat labile, and agglutinative tests to demonstrate its presence 
mu-st he carefully Cfttricd out with living Buspcn-iions at body temperature. 

In practice the patient’s sermn, in a sericfl of graded dilutions, is mixed 
with auspeiiaioiis ol fresh or preserved bacteria, and the uiistaw-a incubated 
at 55® C. The highest dilution of scrum containing specific agglutinins varies 
within wide limits according to the nature and state of the infection. 

With regard to the cntcrica group, the following are usually considered 
as diagnostic : 

n.tijphoius . . . . linCl or higher. 

n. ■paruhjpTioitu A . . . 1 in 32 or higher. 

B. Tkimtyphoiwj B . . . 1 in 128 or higher. 

For deifying bacteria recovered from patients, specific immune sera 
are employed, the titrc of which will be known, and the limits of agglutination 
denoting pathogenicity indicated. 

rrccv»itinj.--ToafiUratcof cholera vibrios Kraus addcdflnti-cholcra scrum, 
and incubated the mixture at 37®. After some time floccuU appeared. The 
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fiame phenomenon occurred tjphoid filtrates and anti-tjpboid ecrum, 
and in the course of time precipitatin'* sera tpctc prepared against a great 
variety of antigens, animal, bacterial and vegetable. It was found by 
Danrsz, subsequently elaborated by Dean, tbat optimal proportions of 
antibody and antigen played an important part in the successful performance 
of the test, and It appears that a relative exccssi of either hinders the reaction. 
The strength of sc^um chloride solution used has some effect also on. the 
reaction, and Denn has shown that 0-2 per cent, is the most favonrable. 
Originally it was thought that prccipUin so acted on antigen — precipitinogen 
■ — as to precipitate tlic protein thereof, but it has been sbown by many 
workers that the bulk of the precipitate is derived from the proteins of the 
antiserum. This is in obvious contrast to the agglutination reaction, in 
wliich the agghitinated bacteria arc clearly derived from the agglutinogen. 

The reaction is turned to account in Forensic Medicine, in the recognition 
of human blood in blood Etains, in the recognition of the meat of different 
species of arumals, and even in the detection of cereal adulterants. Methods 
of estimation of the Btrengths of toxins and antitoxins are also based on the 
precipitin reaction. 

Anttjihylaxif !. — a foreign protein is introduced into an animal, 
hypcr-flusceptibilitp may be pranced, which hi'per'Snscenribility can be 
demonstrated by injecting after the lapse of ten days a lurthcr— in itself 
non*Iethal~<lo8o of the protein, when there occurs a condition varying 
from fllight figns of illness ranging through variotts stages of rc.spiratory 
distress up to sudden death. A second injection of antitoxin after a safficicnt 
interval may produce anaphylaxis. In consequence of this the question of 
dcsenEitisation becomes of great importance. If at some period more than 
10 days after on injection of antitoxin it is desired to give a further dose the 
presence of the anaphylactic state should be negatived. This is done by a 
skin Tc-action, A small qu.antitv, say 005 c.c,, of normal horse scriim (or 
antitoxin) is injected intradcrmally, or rubbed into a scarified surface. There 
occurs, if anaphylaxi'i — or a toxic idiopathy to horso substance— exists, an 
urticarial patch sometimes progressing to a vesicular eruption with a sur- 
rounding area of crj’thcma. Thh usually occurs within half an hour, but is 
occasionally delayed. If anaphylaxis be demonstrated, the patient should 
be desensitised. If time be not of paramount importance, 0-025 c.c. of anti- 
toxin is administered subcutaneously, and the amount is doubled every 
half hour. After 1 c.c. ba.s been given, subacquent doses aro given intraven- 
ously until 25 c.c. in all have been administered. If any reaction folloxvs a 
dose, that same doso is repeated in half ao hour. When serum is being given 
to a patient whoso idiosyncrasy is unknown, 1 c.c. of 1 in 1000 adrenaline 
in a syringe should be at hand lest symptoms of anaphylaxis should 
appear. A eirailar method of dc«cnsitisation may bo carried out for patients 
allergic to liver extract, etc. 

Serutn sichiess . — The use of horse scrum, whether normal or imraunked, 
and especially when given by the subcutaneous route, often lends to certain 
symptoms of a non-specific cLaracter on or about the eighth day after the 
first dose 1ms been administered. These symptoms conskt of an urticarial 
rash, with pruritus which may be very troublesome, mild pyrexia, pain in 
and swelling of the joints and some malaise. The urticaria may bo con- 
centrated about the site of injection of the scrum, or it may bo generalised. 
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Tlicrc laajr be local of general crdenn, but the latter la nneommOQ ; eo, too, 
ore albnmincria end BTrclling of the lymph glands. In some cases the local 
urticaria oppear? much earlier than the eighth, day ; it may appear rrithin a 
few hours of the initial puncture, the more general s}'iDptorn3 showing them- 
selves towards the end of the week. “Scrum sickness’’ is rarely eerious. 
Treatment is by anti-pruritic lotions, euch a.s saturated bicarbonate of soda 
solution, or dilute carbolic acid (1 : 100) or lotio calamiuaj co, and by aspirin 
internally. It may be added that if the joint symptoms precede the rash — a 
rare event — some difficulty may arise in diagnosis. 


THE FILTRABLE TOUSES 

A number of human diseases, examples of which are small-por, rabies, 
yellow fever, chicken-pox, measles and epidemic poliomyelitis, are now known 
to bo caused by ultra - microscopic viruses, and, arguing from analogy, 
encenbalitis lethargica is thought to belong to the group, though proof is 
still lacking. 

As BTule, these viniscs mc.asurc leas than 250 ftfi, and some of them measure 
much less. Particles less than 250 cannot be resolved by ordinary micro- 
scopes, though Barnard, by the use of a short-wave ultra-violet light and lens 
systems of quart* has rcwlved object* as nunutc as 75 fi.fi. Great diversitv 
of sise occurs amongst the ^riniscs. For instance, that of foot-and-mooth 
disease of cattle measures obout 12 /i/t, while that of plearo-pnemnonm of 
cattle, which occurs in two forms, measnres from 150 mm to 250 ftit. With few 
exceptions, however, the viruses arc ultra-microscopic, and will pass through 
filters that fail to pass the ordlnaiy bacteria. The propertie* of the porcelain 
filters used vary considerably, and other factors besides the actual diameter 
of the pores have to be taken into account. Thus, the substance of the filter 
may a^ib the virus, even though the pores of the filter may be sufficiently 
large for it* passage. The llexibiiity of the virus, and the pressure of filtration 
may also introduce variable factors. It follow?, therefore, that the failure 
of a virus to pass through a filler docs not necessarily mean that its particles 
are too large. 

Though diiTering much in size and effects, most of the virUBcs have charac- 
teristics in common. Many of the diseases caused by filtrablo \-irusc3 in man 
and animals are highly iofectious, very minute doses of virus causing infection 
—on infection that spreads with great lajndily. Many of the virus diseases 

E rodaco spccisl intracellular bodies, termed inclusion bodies. These may 
e restricted to one particular tissue, or may bo found in varioiw tissues. 
They may occur iti the cytoplasm or nuclei of ccBs, or in both, and vary 
greatly in size. In some tUscascs the diagnosis can bo made histologically by 
the recognition of iheso bodies, e.g. tbe iSegri bodies in rabies. The fact that 
the incluMon bodies Imvo been seen to develop tn vitro m tissue-cultures 
suggests that tlie filtrablo viruses arc intracellular parasites, in which respect 
they differ from the majority of bacteria. 

Some of the vims diseases, such as ycDow fever, dengue and papataci 
fever, arc iasect-bome. ^ 

lllth the exception of pleuio-pneumonia of cattle, no virus has been 
cnlUvaied in viiro in the absence of growing cells, though many can be 
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propagated in tiaane cnlturcg, and on accoont of this exception, manj, if 
not tbe majority of workers, hold the opinion that pleuro-pneumouia is not 
a virus disease. Generally speaking, therefore, viruses can only be propagated 
by animal passage. 

Most of the viruses produce an active immunity which is very lasting, 
and in some of the diseases immune serum confers passive immunity. In 
measles tho injection of immune scrum will produce such a degree of passive 
immunity os to prevent an attack of measles in a contact, but such immunity 
is not lasting. If given about 0 days after contact, a modiOed attack of 
measles of very attenuated will occur, subsequent to wluch permanent 
immunity ensues. Valuable clinical results have been claimed by many 
workers from the use of immune scrum in tho prejiaralytio stage of poliomyo* 
litis, but the exact value of the method is dimcult to assess, with few 
exceptions all agree that immune scrum has no eUcct when once paralysis 
has supervened. Recent work published by the Rockefeller Institute 
shows that fully inactivated yellow fever virus will not confer immunity. 
Inactivated distemper virus wdl, however, immunise, and is indeed used as a 
preliminary measure in the prophyloius of distemper, and inactivated virus 
also confers immunity in cattle plague, fowl plague, rabies, iniluenza (to 
mice), berpes and some other animal diseases. 

Most of the filtrablo viruses aro rcsbtant to glvcctine, especially at low 
temperature, and remain unaltered for long perious in bO per cent, thereof 
at 4^ 0., whereas the lethal effect of glycerine on bacteria generally is well 
known. 

Complement luation reactions between vims and antibody have been 
shown ID many virus iofcctions, and Hocculation has been shown in the cose 
of variola virus. Lediugbam has shown that homogeucous suspensions of 
the elementary corpuscles from vaccim'a and fowl-pox are agglutinated by 
the sera of convalescent animals, while normal scrum Uas not this effect. 

The following h'st comprises some of tho human virus diseases under three 
headings : 


1. Certain 


Small-pox. 

Chicken-pox. 

Mumps. 

Yellow Pever. 

Dengue Fever. 

Pblebotomus Fever. 

Rift Valley Fever. 
Lymphogranuloma Inguinale 


Herpes Febrilis. 

Ilcrpea Zoster. 

InfccUous Warts. 

Acute Anterior Poliomyelitis. 
Psittacosis. 

Rabies. 

Encephalitis (St. Louis Type). 
Influeuza. 


2. Almost Certain 

Measles. Molluscum Contaglosum. 

Encephalitis Lcthargica. Rubella. 


Common Cold. 


3. Possible 
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PENICILLIN 


BACTERIOPIUGE 

In cultuiea of bacteria cettaia oicas of ttaospateaco, increasing at the 
cinenso of the growth, have been rccogriiscd for years by bacteriologist, 
but had not attracted mach attention, being dismissed ns due to auto^sis, 
until, in 1915, Tworfc found that the process could be transferred to fresh 
cultures indefimtely. He also showed that the lytic principle could bo 
transferred in filtrates free of bacteria. He discussed the possibility of an 
ultra-microscopic virus Icing responsible, 

D’Hcrelle, in 1917, carried out an important research on the phenomenon, 
and maintained that the lysb was due to on ultra-microscopic virus, to which 
he gave the name “ Bacteriophage.” 

iluch controversy has arisen aa to tho true nature of bacteriophage, two 
main opinions emerging — (1) that it is a living ultra-microscopic vims, and 
(2) that it is a ferment supplied by the bacteria themselves. All authorities 
appear to agree that the actnal Ij^ic agent is an enzyme, but disagree as to 
the origin of the enzyme. 

Bectcriopliagc is very resistant to many iuflnences deleterious to bacteria. 
Many specimens require 76* C. for half an boor to ensure destruction. Pmcca 
sealed up in tubes for more than a year may sliil show bacteriophage. 
D’lIereUo found it withstood I in 200 perchloride of mercury and 1 in 100 
carbolic for S days. 

Usually a bacteriophage to one o^nism has no effect upon a different 
variety, though a certain amount of overlapping with aliicd strains occurs. 

Bacteriophage can act as an antigen, and when is}ected into an animal 
produces an antiserum which inhibits the lytic action. 

John llATrnsws, 

Honnsn. 

A. E. Gow. 


PENICILLIN 

PcnieilUn is the name given by Fleming in 1923 to an antibacterial 
substance produced by a sjiecies of mould (1‘enicilliuru Notatum), wliich in 
1929 contaminated a culture plate which had been planted with staphylococci. 
Fleming noticed that around the mould colony tlic staphylococc.al colonics 
were undergoing lysis, and so he prew the mould in pure culture ami studied 
tho properties of tho autsbactenal substance — penicillin. Since that time 
penicillin has been used in tho laboratory for differential culture, but early 
attempts to extract the active piinciplc failed, and it was not till 1939 that 
Chain, Florey and their co-workers, at Oxford, succeeded in concentrating 
the penicillin saffidcutly to reveal ita remarkable chemotherapeutic properties. 

JIany other moulds have been tested, and besides P. notatum other 
members of the Chrysogenum group have been shown to produce pcnlcilliu 
but not so satisfactorily os P. notatum, and it is from this that all penlcDlin 
u manufactured. 

'The penicillin issued for treatment is » yellow powder, consbting of 30 
to 60 per cent, of the sodium or calcium salt. It is very soluble in water, 
but tbe eomtions arc unstable and must be preserved in the refrigerator 
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The strength of the penicillin and its dosage is calculated in terms of the 
Oxford Unit, a standard assessed by comparison with n standard product. 

renicillin exerts the most extraordinary antiseptic powers against the 
gram*positivc species of bacteria, notably tbc pneumococci, the streptococci, 
and the staphylococci, and in regard to the last organism its powers are 
much greater than those of the aolphonatnides — indeed, pure penicilJhi can 
inhibit the growth of staphylococci even when its concentration is as little 
as 1 in 50,000,000. This antibacterial substance has also proved highly 
succe.ssful with the grani-ncgativD organisms gonococci and meningococci. 

A list of susceptible and insnsccptiWe organisms is as follows : 


Smctpihle 

Pneumococci. 

Streptococci. 

Staphylococci. 

The ga.s-gangrenc group of 
organisms. 

B. anthracls. 

0. Diphtheria. 

Actinomyces. 

Spirochffita Pallida 
Spirill® generally. 

Gonococci. 

Meningococci. 


Insuxecptxble 

Gram-negative organisms, in general. 
B. typhosus and the salrooneila group. 
The virnsea in general and Influenia. 
B. Pertussis. 

The brucella*. 

B. pestis. 

V. Oholcm. 

B. dysenteri.!*. 

B. pyocyanetjs and proteus. 

M. tuberculosis. 

Enterococci. 


For penicillin to act, it Is ncccssa^ to get it in contact with the infective 
bacteria. This can ho done by injecting it intravenously, intramuscularly, 
or subcataocously. It then gets into the blood and rc.sche5 the infected 
orca, but it is rapidly cxcrctc<l by the kidney so that injections have to be 
repeated frequently. After intramuscular injection penicillin is at its 
maximum concentration in the blood in 10 or 15 minutes, and therefore 
little is gained by intravenous injections. Probably the most convenient 
method in general is by intramuscular drip. 

The dose is [roin CO, 000 to 120,000 nnil.s in 21 hours, administered by 
continuons drip, or three-hourly injections of 15,000 units. 

In addition to its extraordinary antiseptic power, penicillin has two 
other attributes of onlstandlng value. It is almost non-toxic to the body 
as a whole, the leucocytes and cells of which ore in no way affected dclcteriously 
by any reasonable concentration of the drug. Moreover, penicillin is almost 
completely indifTcrent to the medium in wliich it acts, whatever be the 
protein content thereof, acting as well in scnim, blood and even in pus, 
as in broth. 


John MATTnEWs. 



SECTION II 

GENERAL INFECTIOUS DISEASES 


A. BACTEPvLVL DISEASES 

The main resnlts of the invaMon and infcctioD of the body by mlcio- 
orgatiisms arc discussed in the section upon infection and immnnity.^^ It is 
important to distinguish clearly between “ invasion,” ” infection ” and 
” intoxication,” and the reader » referred to the section mentioned for the 
consideration of these several processes. 

TOXiEWA. 

This term is applied to the condition of a patient who is absorbing into 
the tissues and cucniation toxins elaborated at some local site of mictobio 
infection. The diseases caused by the specific microbes of diphtheria and 
tetanus arc examples of toxmnua, the rites of infection being in the former 
disease the fauces or larynx, and In the latter disease the damaped tissue 
about a wound or abrasion. The eymptoms of tortemia ate variable, and 
depend upon the special affinity that tno toxins concerned have for certain 
tlssnes or organs, ^ero are, therefore, general symptoms common to many 
micTobio infections : fever, rigors, malauc, vomiting, pains in the back and 
limbs, headache, sweating, etc. ; ond special symptoms, such as are mam* 
feated by an aBaity of the toxin for nerve structures (patalysea, spasms, 
delirium, etc.), or for the heart (attybtbmia, tachycardia, cardiac asthenia, 
etc.), and others. 

One form of toxiemia of great importance is that known os Focal Sepsis, 
In this condition there may he few or no symptoms referable to the primary 
local site of infection, yet the resulting toxsmia may manifest itself as 
fibrositis, arthritis, aoicmia, rarefaction of bone, loss of weight, pyrexia, 
or a combination of these. In focal sepsis, pyrexia is not a marked feature 
except in bobis cases of coUfotm infection of the urinary tract and in a minority 
of dental apical infections. The likely eites for focal sepsis are the nasal 
sinuses, the teeth, the tonsils, the bronchi, the gall-bladder, the appendix, 
the intestinal tract and the gcuito-urinaiy tract in both sexes. Clironic 
infccrion may lurk in certain of these rituatioos even in the absence of gross 
macroscopic lesions. The toosila, for example, though not enlarged, may 
contain jms or iwpissated secretion m their crypts ; a scarred and ragged 
tonsil, or one which has venules on its Burfacc is always euspect, especially 
when the lymph node behind the angle of the jaw is palpable. The search 
for focal sepsis must bo thorough and systematic, and may necessitate certain 
iiMtrumcntal investigations, e.y. X-ray examination of the crania! sinuses, 
of the apices of the teeth and the periodontal membranes ; a cliolecystogram ; 
a catheter for a epecimeu of urine ; a speculum for a view of the cervix uteri'. 
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Bacteriological cxamlnatiou of a poat*nasa] swab, or of the apex of a tootli 
at tie time of extraction, or of a catheter specimen of urine, of any uterine 
discliarge, of material obtained after prostatic massage, or of tbo stools, etc., 
may be required. The correct interpretation of tic findings from such 
investigations is often diOicult. 


SEPTICrEMU 

Septicicmia is a condition in which tbo infecting microbe transgresses 
the tissue barrier at the site of local infection and invades the blood stream, 
multipljTng therein, and thus continuing the infection in a general manner. 
The mere existence of the microbo in the blood stream is not to bo considered 
as necessarily constituting a true sentiemmia. Thus we know that during 
the first few days of an attack of typhoid fever, of pneumonia, and of certain 
other diseases, the specific microbe can very often be isolated from the 
circulation by blood culture. The more thoroughly the investigation of 
microbic infections by blood culture is undertaken, the more patent it becomes 
that at some stage or other the infecting organism exists in the circulation. 
DacteTi<tmia is n convenient term by which to express the (temporary) 
existence of micro-organisms in the blood stmam in other state.? than tnio 
septicicmia. 

There arc two main conditions of Ecpticsemia in so for as this is related 
to the local infection. (1) The local infection may bo obvious, the pepticromia 
clearly resulting from this ; or (2) no local infection may be discoverable, or 
the local infection may be, at best, merely surmised. Even at a careful 
post>mortcm examination the soume of local infection may not bo manifest 
m some of the cases illustrating this type of scptictcmia. 

microha chiejltj concerned in septicamia are Staphi/lococcua aureus, 
Streptococcus pyogenes (vcl hamolytiats) and the pneumococcus, Much less 
commonly the gonococcus, Pfeiffer’s bacillus, the meningococcus, and 
J5. pi/ocyaneus perform this rule. 

The local tnfeclions tending to lead to septicamia nro chiefly concerned 
with the throat (streptococcus), the uterus (” puerperal fevers ”), the sub- 
cutaneous tissues of the hand and foot (iufcctioiis during operations and post- 
mortem examinations, septio wounds, etc.), and the site of surgical operations 
(post-operative septictenua). 

Symptoms. — The symptoms in Bcptica!ini.a vary much ; there is also 
great variation in tbo intensity and course of the disease. Some of the 
worst cases from the point of view of prognosis are those in which physical 
signs arc conspicuous by their absence, whether ns regards the site of the local 
infection or os regards the development of secondary lesions (thromboses, 
visceral mflamniations, etc.}. Thus, in a case of puerperal eepticaimia, if a 
careful examination of the pelvic organs reveals no defect in the uterus or its 
adnexa, and if no signs of local concentration of the infecting agent ho found 
elsewhere, the case is likely to be one of great anxiety. 

Tbo symptoms include pyrexia, usually considerable in degree, and most 
often intermittent in character. Bigots ate not uncommon, though by 
no means constant. The patient is generally free from pain and local dis- 
comforts, but feels exhausted and very ill. The mental state is usually 
normal ; in some coses the outlook is disproportionately optimistic. Sweats 
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ate coiaaion, especially if tlie pyrexia is watketlly intermittent. Diarrhe^ 
may occur. Some de^ee of general abdominal distension is common. Tno 
spleen may be palpable. The pulse is quickened, the pulse tension lowered, 
and there may bo subjectiro cardiac disturbances related to the toxic myo- 
carditis which is an invariable result of the main pathological process. A 
progressive hamolytio anmnua is one of tho most slrildn" features in most 
septiccemias, both clinically and upon ciamiiiation of the olood. The leuco- 
cytes vary a good deal, and their number constitutes a helpful point in 
prognosis : the smaller the count tho worse the outltwlc. Loss of weight is 
not a noticeable eymptom, Mcept in cases which become “ chronic,’' nor 
must tho absence of this feature lead, of itself, to a favourable view as to the 
ontlooh. Erythcmata arc often seen, both diffuse and discrete, especially 
in cases due to streptococcus infection ; they aro prone to ho evanescent. 
Purpura is not uncommon. Joint pains and swellings are also common, 
and these not seldom disappear without any metastatic abscess formation. 
Pleurisy and pericarditis are not infreguent in staphylococcus infection. 

Prognosis. — The prognosis is serious In all cases of soptiemmia, though 
less fio now than formerly. This is p.artly because, aa the result of the earlier 
and more extensive use of blood cultures, more cases arc recognised, and 
partly because the exploitation of chemotherapy has added useful treatment 
la many instances of the disease. Of serious import are the following : rigors, 
tho absence of signs of the local infection, tho abscucc of a leucocytosU, rapid 
progression in the associote<l amemia, early dilatation of the heart, vomiting, 
pleurisy, insomnia, and delirium or stupor. 

Treatment (see pp. 17-20). 


^Vhen septiesmia !.'< complicated by the formation of multiple abscesses, 
or of moltiplo foci of tissue necrosis, the clinical cooditloa is conveniently 
spoken of as pyemia. 

All pynmuo patients aro scpticicmic, but not all scpticaijuic patients are 
py»mic. Some eepticicrala-s tend to bo pyicinias from first, in other 
cases there U a late development of the pyromla after a period of simple 
septicafmia lasting for days or, it may be, weeks. In the great majority of 
cases of pyajinia the primary iufcctiim w obvioim. 

There arc three typos of pyicntia according to the anatomical distribution 
of the primary infectmo in relation to the circulation. 

1. Sijslemic venous j»jan!tia.—Tb\3 is tlic form which is seen in osteo- 
myelitis due to Staphylococcus aureus, in suppurating wounds (staphylococcus, 
streptococcus, B. ooli, etc.), in suppurations of the urinary and bronchial tracts 
and in suppurating dermatitis and cellulitis. The metastatic absccsaca form. in 
the lungs, kidneyB, perirenal tissues, jornts, bones, and, less often, in the heart 
wall and »n the brain. Tho symptoms arc those of a severe septicffimia 
together with those of tlie disease-proccascs set up by tho focal events just 
referred to. Some of the cases tire of long duration, and when this is so tho 
patient is apt to become very cm-sciated. 

2. PoTlal pyennia (suppurating pylephlebitis).— This is the form of pvamia 
rcsnlting from certain pyogenic infections in the alimentary tract— rectum, 
colon, appendix, gall-bladder and elsewhere. The infection follows in ascend- 
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ing fasliion tlic radicles of tlie portal vein, petting up a peptic tlirombosis 
and ultimately causing multiple aliscrsscs in ttjc liver. The symptoms are 
those of a severe febrile illness urilli acute or sabacate abdominal signs, 
moderate jaundice, and an enlarging liver. Tlic diagnosis is sometimes 
difficult, but when indubitable the prognosis is extremely grave. The micro* 
organisms concerned arc generally of the coUform group, or streptococcus; 
mixed infection is not uncommon. 

3. Arterial ptjamia. — This form of pyiemia is seen in septic endocarditis, 
\ritli whicli disease it is, for the most part, identical. The focus of primary 
infection, so far as the pytemic process is concerned, is the cridocardium, 
and especially of the vah'cs, where colonisation of microbes takes place, 
and whence innumerable septic emltoli proceed into the arterial system. 
Seeing that in the great majority of the cases this focus occurs on the left 
side of the heart the emboli, if they set up metastatic areas of infection, do so 
in organs and tissues supplied by the systemic vessels : spleen, brain, kidneys, 
limbs, etc. In the less common inst.inces, where Ibc encIocanUtic focus is on 
the right side of the heart, the infection being gniflctl upon a congenital 
lesion, the emboli lodge in the pulmonatj' vessels, producing multiple infarcts 
in the Itin^, usually with associated pleurisy. 

The microbes most often causing ecptic endocarditis are organisms of 
feeble Mrulcnce (streptococci of the salivary aud fa'cal groups, or //. injlueiiza) ; 
Ibis fact accounts for the infrequency of supnomtion in the infarcted areas 
occurring io this disease. When, however, the endocarditis is due to such 
virulent inicrolics as iStaphjlococcfis aureus and S(Teptocoecu9 pyogenes, alisccas 
formation docs occur in the infarcts. 

Treatment (see pp. 37-20). 

TEnariNAL inpection 

Sficro-organisras which arc found in the tissues in the course of a post- 
mortem examination arc related to them in four different ways : (i) They 
may he the primary infection leading to the disease-process which causes 
death, (ii) They may be present as secondary infection, in association 
vdth the primary infection, and they may or may not bo largely responsible 
for the dc.nth of the patient, (iii) They may be present ns a '* terminal 
infection,” the disease-process from which the patient sufTcred being not 
itself manifestly of roicrobic origin, but one tending to lower the tissue 
resistance to infection. The terminal infection in these eases generally, 
as the name implies, precipitates the lethal event, or actuall}' causes it. 
(iv) They may be present merely os an agonal or sub-mortem invasion, or 
even as a post-mortem invasion. It is necessary carefully to distingubb 
between the last two of these relations. Tljo more bolatioa of orgaubms 
from certain tissues {c.y. the mucoid material of the middle ear) in the post- 
mortem room docs not prove that they were present Ln theac situations during 
life, still Jess tlmt they were operative by way of actual infection. It is even 
doubtful if the cultivation of organisms from the blood of the heart, or from 
the ccrebro-spinal fluid, after death, give evidence of infection during life, 
though some authorities consider that it does. Much depends, of course, 
upon the conditions at the time of the investigation. 

Terminal infeclion docs certainly occur, however, in well-rccogniscd form 
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&cd qmte distinct from sub-niflrtem iaTason. Tho or^nisms -most often 
responsible for the condition &re the Jess virulciit strains of strcptoco^ 
(5. safjranut and S. faealis), the coKfonn group, staphylococci and the 
tubercle bacillus, S. protein and B. aerogenes capsulatus are also lotmd 
to operate in this manner at times. 

Xhe disease-processes in which tcnninal infection frequently occurs ore 
cirrhosis of the lirer, grannlar kidney, diabetes, Icnkioznia and morbus cordu. 
O^ere is a latent form of septic endocarditis (most often streptococcal in 
origin) which is also of the nature o! a terminal infection. Serous membrane 
ttibereulosis, and especially peritonitis, is quite common in clrrbosia of the 
lircr. Many of the patients in whom this terminal infection occurs are so 
ill at the time the event arrives that it frequently goes undiscovered. Partly 
because their responses to infection at© feeble and partly because clinical 
exandnation is dllBcult. 


STREPTOCOCCUS INFECTION 

The BtrcptococQ form a group of nutio-otgsniaias in 'which the difletent 
members vary greatly in •virnlence. They also vary in their morphological 
and cultural features and in their biochemicsl reactions. There is, there- 
fore, BO little difCculty experienced in any ciTort at successful classification. 
Broadly SMabng, there are two main groups of tho microbe. {I'j There 
is the higmy virulent group called Streplococeus pijogtnes to which the 
alternative name Streptoeoeeus hcttnohjticus is applira, on account of its 
property of hsmol^slng when cultivated on blood-agar. (2) And there 
IS the more feebly vimlcnt group S. viridans including the variants S. soli* 
rsnus and S. /acalU of some authorities. The first type is usually seen 
in long and curling cUatas wbeu recently isolated, and the second is 
usually seen in short chains of two, four, or some number of relati'vely 
few members. 

S. fyogenes (vcl 5. eryiipdatosus ; S. hmnoXylictis) is the causative 
microbe in ctyripclaa, in acute abscesa formation, in acute cellulitis and 
lympban^tis, in severe operation and post-mortem infections when th'’9e arc 
of streptococcus origin, and in tho more virulent streptococcus infections 
complicating the puerperiura, influenr-a, scarlet fever, and some other specific 
fevers. 

5. viridans {S. taHoariw and 5. faxedU) is found in association with 
pyorrbmA alveoUtis, with secondary streptococcus iafection in rheumatic 
lever, with arthritis occurring in connection with focal infections, and with 
most chronic and subchronic infectious of streptococcal origin. The strepto- 
cocci ioond in tho heart volvcf, and m tho Wood stream in cases of subacute 
septic cndocanlitis, are for the most jart of this natnre. 

^ Tkedtnieal rcxulLs oj tireptococcin infection vary according as the infection 
IS bv the first or by the second ol these types of the microbe. In infection by 
5. Apnof^icuj the disease-process is usually acute and often fulminant. 
Scnticcraia rcanlw not infrequently, and pymmia. is not uncommon. If 
endocarditis results from the infection and embolism ocenrs, the infarcts 
suppurate. In infection by S, nn'daat the disease-process is prone to be 
chrome, or at most subacute. Septicamila is uncommon, except in association 
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with endocarditis, in wbich condition embolic infarcts proceed to coagnlative 
necrosis, but not to abscess formation. 

Treatment (sco below). 


TBEATilENT OF THE FOREGOING INFECTIl'E PROCESSES 

A. Gexerai, Measures. — These include rest, ample nutritious diet, 
abundant fresh air, the control of ferer by hydrotberancutic means, and the 
maintcoanco of a cbcerfal outlook in the patient and in nis medical attendant. 
The nursing of tbwe " septic ” patients is of great intportance, and experi- 
ence of similar cases Ls a great asset. 

B. Dr.uas. — Formerly very intractable, manv of tbeso diseases have 
recently come largely under control by the use of the sulphonamide group 
of bacteriostatic drugs. Salpbaiiilaroide ; sulDinilainidc, U.S.P. ; (colsuianyde ; 
prontosll album ; streptocidc ; sulphonamide P.) is the more efficient drug 
m combating infection duo to streptococcus hajmolyticns. Sulphapyridinc 
(Begcnan ; M. & R, G93) is especially useful against the pncumococcns and 
the gonococcus. Meningococcus and coliform infections, other than the 
typhoid group, respond well to cither. Infections due to staphylococcus 
aureus are frequently controlled by aolpbatblaxole ; streptococcus sundans 
has so far resisted tfits group of drugs. Whatever preparation is chosen it 
should be given intensively and the oral route is to bo preferred whenever 
possible. In most cases the following scheme applies for an adult ; grm. 2 
of the drug an given as an initial do«e, followed by grm. 1*5 ever)* -1 hours 
for 2 to 3 days, then grra. 1 four-hourly for 2 dap, ond finally grm. 1 six- 
hourly for 2 days. Children in proportion to their weight have a higher 
tolerance than adults ; up to the age of 3 years each dose may be grm. 0'5, 
at the age of 12, grra. I may be given. 

Tho administration of a sulphonamide should not bo prolonged beyond 
the seventh day, or 2 to 3 dap after the fever has subsided. Sulpnadi- 
mcthylpyrimidine (" sulpbamcratbinc ”) is more rapidly absorbed and less 
rapidly excreted, and so the requisite blood concentration may be maintained 
by less frequent doses. The initial dose of grm. 4 is succeeded by grm. 2 
every six hours. In fulminating ewes the intravenous route is chosen, at 
any rate for the initial dose ; Eodiuin sulpbonamido must not be injected into 
the theca. 

Cyanosis consequent on the ndmioistration of sulphanilamide may bo duo 
cither to mctba?moglabmaimia or to sulpboimoglobmaimia, the latter being 
more frequeot ; when following snlpbappidine (Dsgenaw ; M. ond B. D93) 
it is usually tho result of mcthtomoglobinn^mia (Campbell and Morgan). 
Methylene blue, 0*5 grm. in cachet twice daily by mouth, will diminish ^anosis 
duo to metbicmogloDin but is without effect on sulphtcmoglobin, which may 
persist for several weeks after the drug has been discontinued. Piienacetin, 
and other similar drugs, which may produce mctbtemoglobin should not be 
prescribed at tho same time ns n member of this group ; aspirin may bo 
employed to relieve pain. Vomiting is often troublesome ; it may bo relieved 
by draughts of sodium bicarbonate solution. Occasionally it is so severe that 
administration of the drug by mouth must bo (temporarily) abandoned in 
favour of the intravenous injection of the soluble sodium salt in 10 pet cent. 
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eolntion. Urticaria and morbillifonn ernptions may occur. Tacliypncca 
and lircmaturift are ecldom cctitms contpltcationa, but the developinent 
of acute bxmoiytic anxmia or of nRmmilocj'tosis calls for immediate sus* 
pension of the drug. It has been noted that pyrexia may persist after an 
acute febrile illness lias seemingly responded successfully to this form of 
chemotherapy, or foUorr a brief apyrcxial period-^ “ sulphonamide fever 
•which settles when the drug is stopped ohould it lie necessary to suspend 
sulphonamide therapy on account of any untoward reaction to the drug, 
fluids must be pushed by mouth to aid excretion, and suflicient alkaU given to 
maintain the urine nlhaline in reaction. _ _ _ 

A recent addition to the chemotherapy of coccal infections is penicillin. 
Its range of effective action is wide, bnt not all strai^ of these organisms are 
sensitive to it. With tliis qualification, penicillin is indicated in any case 
irhich proves to he rc-sistant to sulphonamide It mii«:t be administered by 
intramnscul.ir or intravenous injection, as it is inactivated by the acid of the 
gastric juice and hy cnzyine.s from coliform bacilli in the rectum. 

To control the progressive anrcini.a, over and above the general measures, 
arsenic is perhaps the most useful remedy ; it may be given conveniently 
08 eodtutti cacodylatc, gr. 1, once or twice daily, in tne form of intramuscular 
injection. The writers often combine it with nucleic acid, a useful stimulant 
to Icucocytosis, in the following formula : 

U Sod. cacodylatis, gr. 1. 

Ac, nuclcici (sat.) ad min. 1^. 

In agranulocytosis the intramuscular injection of 10 c.c. of pentnucleotide 
is inuicalcd ; the injection must be made very elowly and may be given 
twice in the 21 hours. 

C, SoMcnv.— All abscesses developing in the course of a pyeemia must 
he drained forthwith, cither by aspiration or by free incision, the former for 

5 reference and, if practicable, especially in patients who are very ill. When 
cutal extractions arc indicated in tbe treatment of focal sepsis, not more 
than two or three teeth should be extracted at one sitting ; a local aninsthetic 
should not be employed save when regional injection (ncr%’e block) is possible. 
In such a case the site of injection must be at some distance from tbe site 
of sepsis, as there is grave danger of spreading sepsis by iujcctinginto a septic 
tissue. Experience proves it to be roost unwise to remove teeth at the same 
time that the patient is undergoing any other surgical operation. 

D. Tn.ucsFUSioN or Buioi*. — This measure is often most helpful, 
csiwcially to combat severe amemia, or so to improve the patient's general 
condition that he may be in a better state to derive benefit from other 
remetlies. 

_ E. BpECincTnrMrv. — Measures which may be used to combat the infec- 
tion by way of immune therapy ate, it goes without saying, of much greater 
theoretical importance than those which act non-sjiccifically. Unfortunately 
our knowledge of cSlctent specific temedics grows veiy slowly, and there are 
iMny gaps and guesses in it. AH tbe same, careful consideration should be 
p%cn in every case to the nature of the infection, and to the question if some 
form of epccific treatment, whether by immune scrum or by vaccine, or by 

both.m-'iynotljcofsm-icc. 
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1. Streptococcus hifeciton. 

(q) Iltnnohjtic streptococcus infcctions.-^Thcfc include flcutc Bcptiacmia, 
pucrneral fever, certain complications of pcarlet fever, erysipelas and acute 
cellulitis, in which “ ecatlct fever ” antitoxin serum and sensitised Streplococais 
pyogenes vaccine are the agents now cLieflv used in immuno-thcrap/. Scarlet 
fever antitoxin has largely replaced the original Strcptocorxus pyogenes 
antiscnira, but if no benefit is onscn'ctl nfter the use of the former remedy 
recouno should be had to the latter. Concentrated scrum should be given as 
early as possible : 20 or 20 c.e. intramuscularly, repeating JO c.c. eight 
hourly as need be. Sensitised vnccino Is made from strains of S. pyogates 
recently tsoIatc<l from several sourcca, ami may be given in dosoa of 100, 250 
and OOO millions subcutancoualy on three succc-xsivc days. 

(6) Streptococcus cirtJans iii/cctioiia. — These arc not amenable to scrum 
treatment. These organisms arc frequently concernctl in the rctiology of 
focal sepsis. When pyonhoia alvcolaris is the cause of focal infection, the 
material from nhich the vaccine u prepared is to be taken from the apex 
of nn infected tooth immediately after extraction, and not from pus lying 
about the neck of the tooth which u always the nidus of secondary infections, 
erroneously thought to bo causative of the condition. The initial dose may 
well be 5 million cocci, followed ut intervals of 7 to 10 days by gradually 
inctcAsing doses — 10, 20, 50 and 100 million cocci. Even larger doses may be 
profitably given should no “ reactions *’ occur. 

Fibrosilis, arlhritU and allied conditions.— In embatkiog on the treatment 
by vaccine therapy it has to be realised that such treatment will be brief or 
long occonliug to the time the lesions have existed. In this connection, 
moreover, it should bo borne in mind that even if the lesions are not of long 
standing, the toxxmla leading to those lesions may bo of much longer standing 
than at first suspected. 

2. Staphylococcus Infections. 

Chronic local infections . — These consist of boibi, carbuncles, pustular 
acne, onychia, sycosis, otitis media (sowetimps), eczema (sometimes), ciliarj’ 
blepharitis, suppurating Mciboniwn cyst and certain dbeharging sinuses. 
Funmculoab and certain other staphylococcal infectiona were the first to be 
treated systematically by Wright’s method of specific inoculation, and, as 
a class, these infections yield, with care, fairly s-atbractory results. 

A guartled prognosis must, however, bo given in connection with each 
of the other forms of staphylococcus infection. And in nil the eases care 
must bo cxercbcd to sco that the general points in treatment ate receiving 
attention. If these be omitted, failures will frequently be met with in those 
cases in which tho infective factor is not very dominant. In acne, for example, 
it is unlikely that vaccines alone will affect a cure if local measures be omitted. 
Here, as always, the inoculations must be regarded as adjuncts to tho general 
programme of treatment, not as a substitute for it. 

In the ease of suppurating wounds or sinuses, vaccine treatment should 
never bo expected to take the place of clOcicnt drainage, wMch must in all 
eases be secured in the first instance. 

In the nnattcr of dosage most workers agree in using a dose of 100 million 
in beginning the treatment of a straightforward case. If improvement follows, 
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tMs U succecdca bj doses of 230 to 300 mflUon willi intervals of 8 to 10 days. 
The supplementary use of foioid is Bometimcs helpful. Relapses ate quite 
common, and require a good deal of careful management. Either the doses 
are not safGciently large, or tho inoculations are repeated too frequently. 
Each case must be considered on its mcrite. In the experience of the writers 
there is often a tendency to stop the treatment too early. It is often of value 
to *' space ” the doses more widely as the treatment proceeds. 

In the treatment of acne, a aimflat plan may be followed, or a mixed 
vaccine of etaphylococcoa and the “ acne bimillas " employed. In sycosis 
the tcaponso to these doses is only satisfactory if the case is treated early. 
If it is of some standing, and much induration is present, the vaccine should So 
tentatively increased to 2000, 6000 and even to 8000 million cocci. Tho 
same rule applies to many cases of chronic acne. Once more, let it bo urged 
that it ia courting disappointment to neglect necessary methods of treatment 
when dealing with these chronic skin infections. 

It has become customary to employ stock vaccines in the treatment 
of furunculosis and other staphylococcus infections, and, as staphylococci 
appear to differ little in the matter of strains, the success of this convention 
justihea the practice. If, however, ancecss is not attending the treatment, 
an autogenous vaccine should in all cases be obtained. This is perhaps 
more important if the infection is due to S. aureui than If to S. alhua. 

Acute local inffctions.—A single dose of vaccine certainly tends to cause 
an acute boil or carbuncle to abort, but it should be administered early to secure 
this effect. The dose chosen Is usually 1000 million of mixed staphylococci. 
Care must, of courso, be taken to give so dose of this sire in the presence o! 
any constitutional symptoms which may indicate a genersd infection. But 
a general infection may quite probably be avoided by the above-mentioned 
prompt treatment. In tho case of boiU of the external auditory meatus and 
other very painful situations, the more rapid development and consequent 
resolution o! the lesion following adoiinistration of a vaccine are of consider- 
able advantage. 

Poisoned dngets and acute abscesses due to staphylococcus infection 
reqiure much smaller doses. They arc best treated by (say) W to 100 miiliou 
coed, with 3 or 1 days’ interval. 

ERYSIPELAS 

Deffnition. — ^An acute spcdGc disease, duo to infection of the skiu 
by Sirejilococeut jHjogenet, leading to local dermatitis and constitutional 
symptoms, of which fever and toi»mia aro the moat prominent. 

Etiological 'Factors.-— loicction by 5. pi/ogenca is certainly the essential 
(Mtor. TLemorecatefolIytbecase^aTewaminedantUhe patients questioned 
the more certam it becomes that ia the great majority of them some abrasion. 
It may bo very eUght, is preaeat in the ekia at the site of infection This 
abrasion may be an actual wound, wfaethcr of o surgical operation or not. 
More o!t« it is less apparent— a eciatch. an insect bite, the chafing of a foot 
by abadly fitt»^ shoe, etc. Contact by the hum-m hand during the infliction 
ol these slight injunes w not uacommemly a feature in the case. 

Bad hypemc conditions eecm to contribnte to the incidence of the disease, 
fueh as defective sanitation and ventilation in public institutions. Formerly 
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tte diaeaso was rife, almost epidemic, in hospitals, and cluefly amongst the 
florgical patients. During the pncaperinm a woman is prone to erysipclatoas 
infection. 

The disease is said to have a seasonal incidence (Janoary to May), and 
Ncwsholmo showed that the curves of its prevalence conformed somewhat 
to those of scarlet fever and acute rheumatism. 'IVc do not know, however, 
the reasons for this. 

The disease is more common in women than in men, perhaps because 
of the puerperal cases. Alcoholism is a great predisposing factor. Gout 
is another factor rather commonly present. 

Symptoms. — ^Thcro is an incubation period of some 2 to D days. The 
onset is usually abrupt, often with a rigor (or a convulsion in Httle cluldrcn) 
and a sharp rise of temperature — 102“ to 103“ F. In severe cases the patient 
Ba0cr8 from malaise, aching pains about the body, and headache. The 
headache may be so severe as to mislead the obsen'cr into thinking there 
is some cerebral infection {c.g. meningitis). Delirium may be present, 
rendering the doubt still greater. D, as is sometimes tho case, tho local 
lesion la not apparent to the patient, or is not discovered on examination, 
the case may bo very obscure indeed. But in tbo majority of instances there 
is a feeling of heat, tightness, or pma at the site of infection, leading to the 
rccogmtion of the dermatitis. The inllanunation usually appears during 
the second day— the skin Is red, hot to tho hand, slightly raised, with a 
spreading marnn upon which there may be minute vesicles containing clear 
or turbid dtud. The area spreads rnnidly, and becomes cedematous, fho 
degree of this latter cOect varying witli the situation of the inflammation. 
If thisis the face, the cedema I’a marked, especially if the eyelids and lips 
are involved : the whole face may then be greatly swollen and the patient’s 
features scarcely Tccognisable. On the limbs there is frequently present 
some degree of lymphangitis— red streaks, more or less continuous, stretching 
upwards towards tlio groin or axilla, in which aitnations tho lymph glanda 
are frequently swollen, painful and tender. ^\^Jcn the dennatilis is fully 
developed thcvesicles alrcadyrefcrrcd to may become blebs of comuderable aizo. 

In less Ecrcro cases the constitutional disturbance may be much milder, 
but BO long os tho diagnosis is deCnite the development of serious symptoms 
must always be regarded as possible, especially if tho patient bo elderly or 
debilitated. 

The course of tho disease varies considerably. If uninterrupted by 
specific treatment it lasts from 1 to 5 weeks. Tbero is a rate type of recurriiiQ 
erysi^lai in which tho same area of skin is involved again and again. One 
or other of tbo lower extremities, or tbo face, is the common site ; in the latter 
case alcohol is a disposing factor. Though llio immediate response to chemo- 
therapy may be satisfactory in this typo, drugs do not confer immunity. 

Complications. — Albuminuria is not uncommon in all cases in which the 
temperature is high. Signs of nephritis supervene in not a few severe cases ; 
when this is so the question should arise as to the previous integrity of the 
kidney. G:!dcnia of tbo larynx is a rare complication ; spread of the inilamma- 
tion from tbo face to the orbit U leas uncommon, and in this event meningitis 
is to bo feared. Pneumonia sometimes occurs, again in debilitated, elderly 
or alcoholic subjects, Bepticasmia, it may bo with a fulminating form of 
septic endocarditis, is another serious possibility. 
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Diagnosis.— Reference ha^ already been made to those cases ip whlcL 
the real Batnio of the disease is msahed by tlic severity of the general invasion 
symptoms and the non-discovery of the flldn lcsion._ Apart from each 
instances the diagnosis is rarely diCicnlt if the examination uc carefully 
condncled. The presence of even the Braallcst vo.siclo in association with 
a auspicious red area of sldn ehould be investigated by piercing it with 
a very fine capillary glass tube and Bliniog and cultivating the contents, 
even if thc^c seem to the naked eye to be almost clear fluid. The discovc^ 
oi a long-chained streptococcus in the films not only establiahes the diagnosis, 
it enables the practitioner to adopt prompt measures of treatment. 

Prognosis. — The disease is very fatal in infants and in old people.^ It 
is dangerous in alcolielics, nephritics and the plethoric gouty type of patient. 
In all others the outlook is good, especially atnee the introduction of Bulphona* 
midc treatment. Hut septiemmia is of grave omen, and if associated vrith 
endocarditis it is nlw-ays fatal. Meningitis, following orbital cclinlitis and 
ophthalmia, is Katccly Ioee lethal. The occnrroucc of acute nepUritis, of 
cellulitis of the neck or of pnemnouia, though all of these give rise to great 
anxiety, docs not render tlio case hoMicss. 

Treatment. — rBoi‘nYi.ACTic. — The patient should be isolated, and the 
greatest care ehould be taken in nursing, as well as in all tbe examinations 
made by the medical attendant. The aick-room should bo largo and well 
ventilated. 

CunATiVE.— local titcasures. — Various appUcations ate in use. rctUaps 
one of the best is ichthammol ointment (25 per cent.), though this has 
the disadvantage that it somewhat obscures the local signs. A lotion of 

f icrchlorido of mercury (I in 4000), continuously applied on linen strips, is 
roc from this objection. Tlie old metbod of painting the spre-iding edge of 
the dermatitis, and tbe healthy skin around it, with tioctnre of iodine, has 
many nrlvoentes. In erysipelas of the face tlie eyes ehould be protected 
by a few drops of mild silver protein (ntgyrol) (6 pet cent.) applied two or 
three times in the 21 hours. 

(ii) General meajur«.— Sulphonamide therapy should be employed 
immediately the disease is diagnosed. (For echemc of dosage, see p. 17.) 
hull diet is allowed, provided it can be digested. In severo cases ample 
fluid miut be given, os to all “ oepUe ” diseases. Volaliie Btimulants (brandy) 
arc indiMtcd whenever the constitutional symptoms arc severo and the 
heart flags. Febrifuge drugs arc best avoiderl, the temperature being con- 
trolled bv hydrotherapcutic or acrothcraueutic methods. 

(iii) imniuwe /Aernpy.— The use of univalent 5. jryogenea Bcrnui, preferably 
couccnltated, ai^ in certain cases the u«e of “ scarlct-fever antitoxin,” in 
combination with sensitised S. f^ofjenfB vaccine, should be considered in all 
cases in wUicli sulpliouamitie treatment is not proving aucceaafal. 

(iv) A'-roy tmirmenr has been sacccssfully exploited. 


GO.'fOCOCODS INPEOnON 

diplococcus, having its two adjacent surfaces 
flattened or slightly concave, with a small oval interval between them. 
HU Uram-nogative in its staining reaction, and. when seen in exudates and in 
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tusues, it Is Tery largely intracellular in dutributloD, and cosinopiiil cells arc 
commonly present in the pus— lielpful features in diagnosis. Tlie gonococcus 
is a very strict parasite, being dependent for spread upon direct transference 
from host to host. It probably docs not live outside the human body for 
many hours. 

Modes of Infectiok.— Sc.Tual intercourse is by far the most common and 
important mode of infection. Contamination of the conjunctival eac of the 
newborn infant by infected vaginal accretions is another important way by 
which the organism is transmitted. I/iast often, accidental contamination 
sometimes occurs from infected material, either of the vagina in little children 
or of the eyes in children or adults. 

CnAP.ACTEP.3 OF GONOCOCCUS Infection.— Perhaps the most peculiar, and 
certainly the most important, feature of gonococcus infection is its obstinate 
persistence. This org.sni3m is, relatively to many others, responsible for 
few deaths os the direct result of acute infection, but this low mortality ratio 
is compens-ited Ijf a high degree of morbidity incidence. Once the invasion 
of gonococci has led to deSnitc tissue infection, this is prone to become very 
intractable, resisting the most persevering and thorough efforts at defeating 
it. Gonococcus infection is too often measured by years rather than months, 
though there are oft-times intervals of comparative freedom from toxic effects 
upon the infecUd organs. Such a lesion as acute iritis, for example, may 
appear in the subject of old goaocoecus infection, scsTral years after the 
primary invasion, and the cvidcnco that the inflammation is due to this 
source may bo unimpeachable. The writer has hnowTv this to happen fourteen 
years after the primary urethritis. But it is sometimes very diflicuit to 
exclude a recurrence of the initial infection. 

Once the inflammatory response to infection has pa&scd the urethral 
stage, it Is often very diflicuit to obtain direct bacteriological evidence of the 
nature of a suspected gonococcus infection. The number of organisms 
concerned may bo small, they oro often deeply emlfcdded in the tissue spaces 
and cells, and they may not })0 shed into any effusions or Eccrctlons that 
chance to be available for clinico-pathological investigation. As yet, the 
indirect diagnostic methods (agglutination, complement fi-xation, etc.) 
are scarcely of sufficient trustworthiness to supply the data left lacldng by 
the negative direct bacteriological results refened to. 

Secondary infection, e.spccially by staphylococci, streptococci and 
diphtheroid organisms is very common. 

Clinical IIesults of Gdkococcds Infecttio.v.— T hese may bo considered 
under three headings : the results of the primary infection, the results of the 
zone of immediate spread, and the results of general dissemination. 

(i) Tht Tcsulls of the primary in/cetton . — ^Theso are acute and chronic 
urethritis (with gleet); cervicitis; and eonjunctiviti.s. These lesions do 
not come under consideration in a text-book of medicine. 

(ii) The resulu in the zone of immediate spread . — ^These include peri- 
urethritis (and abscess), prostatitis, epididymitis and vesiculitis in the male ; 
salpingitis with saipingo-ovaritis in tlio female ; and cystitis in both sexes. 
In both sexes, again, the peritoneum may become infected locally, a much 
more common and importont event in females than in males, as might be 
expected for anatomical reasons. Indeed, In women, varying grades of 
pelvic peritonitis, with plastic inflammatory changes, constitute perhaps the 
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greatest Laac of gonococcus infecttoii, both liom the physician’s and the 
surgeon’s point of view. Chronic ill-health, adhesions that perroancntly 
handicap the functions of the pelvic viscera, and acquired sterility aro 
amoncst the disabditics accruing therefrom. In the male, Jato residts of 
infection are fcarcely less serious by way of nemesis ; urethral stricture, 
chronic prostatitis, “ ascending ’* pyelitis and secondary coliform infection 
of the urinary tract. 

(iii) The results 0 / jencrol Wood subdivided into 

a true septiciomia and pya*inic manifestations. 

(a) SepticOTiia, though rare, has been definitely established clinically 
and clinico-jiathojogically, both in America (Thayer, Biiimer, Ahmann) 
and in England (Uordcr). Endocarditis, of a ptogtessive and “ ulcerating ” 
form, is present in moat of the caaea, and, thoogh recovery has taken place in 
one or two known instances, the disease is generally lethal. Diagnosis 
toms upon the isolation of the organism from the blood stream in a case 
presenting the clinical features of eepticxmia. 

(b) jPyamie manifesUiliona . — Of these the most important is ^oioffiiral 
theumalism, with associated arthritis, fibrositis, teno-synovitis and allied 
lesions (sec pp, 1371-1374], Gononhccal rheumatism must be considered to 
be a form of gonococcus pyxemia, at least when seen in its aente and sub- 
acute types. The organism has been recovered from the aficeted joints in a 
largo number of tho cases, and in a few from the blood stream as well as 
from the joints. SmndylUis deformans has been traced to (old) gonococcus 
infection in a considerable proportion of cases. 

Pericardilis and pfeuruy have both been described as remote results of 
gonococcus infection. 

Iritis, already referred to, is prone to be of the recurrent type. It Is 
often ascribed to eyphilis when it is much more probably of gonorrhoeal 
origin. 

Treatment. — In acute infections the use of sulphapyridine has proved 
very successful. In chronic infections the aamo remedy should be pven a 
thorough trial, _ but the results ore much less favourable. Tho bacteriostatic 
cfTcct of pemcilim on sensitive strains of the gonococcus is high. Antigen 
therapy may be cautiously attempted. 


COLIFORil BACILLDS INFECTIONS 

Continued and extended obscr\-atioo3, mado possible by the introduction 
of newer differential bacteriological methods, have resulted in the recognition 
of a largo and important poun of bacilli, called the coliform group, i ut-leding. 
members which differ os widely in pathogenicity as these two originally 
described bacteria, but also inctodm^ the organisms of bacillary dysentery, 
the parat^boid orminisius, the various bacUli causing "food-poisoning,” 
*th Aertryckc bacillus, B. entmtidis of Gaertncr, B. suiftslijtr and 

_ Modes or LvrEcnoN.— In health, ooUform bacilli ate confined to Ibo 
mteftme. The modes of infection of parts of the body other than the bowel 
are at times ven- apparent, at others obscure. Of any paiticnlat tissue there 
are three iKwsible routes of infection : {!) The direct route, that is, by tho 
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imnicdiate transference from the bowel to the infected area ; (2) by the 
lymphatics ; and (3) by the hlood slream. In aome infections, e.y. of the gall- 
bladder, pericolic tir-sucs, pelrio cellular tissue, etc., the direct route is no 
doubt the one generally followed. Of the two indirect routes, however, 
some doubt exists as to the more likely one in certain cases, such os infection 
of the urinaiy tract especially ; in some Instances of this latter important 
condition it is clear that invasion takes place again, directly, through the 
urethra. TJic cystitis which still occasionafly follow? the use of the Catheter 
illustrates this ; and the weatcr frequency of coUform bacillua cystitis in little 
girls than in little boys has been adduced in favour of this route. In the 
acute pyelitis complicating or following typhoid fever, it is highly probable, 
though not certain, that infection proceeds via the blood stream to the kidney, 
and thus to the pelvis. But in those acute primary infections of the urinary 
tract, which arc so common in both sexes, the mode of entry of the bacillus 
to the kidney pelvis is problematical. 

Sites o? Intectiox.— The sites of infection by coliform bacilli are very 
numerous. Mention will only be made here of those, which form the basw of 
important diseasc-pTOceaacs which demand recognition and treatment in 
practice. 

1. The lotcel itself may bo the rile of infection. This may take place 
(a) because the infecting strain of coliform bacillus has absolute patliogenic 
qualities ; or (h) because the virulence of one or more of the nsunlly sapro- 
phytic strains is increased ; or (c) because the rcsiswnce of the mucosa is 
lowered by chemical or physical changes or by infection by another patho- 
gcoio microbe. Prom one or more of these factors acute or clironic cn/mVfr, 
eutcro-colitis, or colitis may cusae. Oaertner bacillus poisoning, the result 
of eating contaminated food, is an Important instance of (a), and perhaps also 
of (a) combined with (c). Some cases of cholera fiostras appear to bo due to 
coUforra bacillus infection, and probably roost sporadic eases of acute colitis. 
There is no great obscurity attaching to these infective processes. In a 
consideration of many eases of d>ronic colitis, however, the exact r61o of 
coliform bacilli is very obscuro indeed ; and this, even when wo exclude a 
large number of cases of bowel defect to which the name cobVis should never 
be applied at all. It is probable that many of the patients said to he suffering 
from intestinal tn/oancation are in reality the subjects of subinfection by 
coliform bacilli. But at, present our criteria for judging accurately of such 
a condition arc lacking. Mere qualitative bacteriological investigations of 
the faces in such cases judd at most presumptive cNudtnce, and quantitative 
investigations take ns very little farther, we await some method of esti- 
mating tissue infection by the coVihrm gcaap more constant than agglutina- 
tion, which is rarely present in chronic cases, and is, therefore, of little use 
as a guide. 

2. Gall-bladder sepsis is closely associated w’ith coliform bacillus infection. 
It is commonly held that subinfection of the gall-bladder by this microbe 
is one of the important factors in the evolution of cholclitliiasis. However 
this may be, it is certain that coliform bacilli are frequent infecting agents in 
cholecystitis, both acute and chronic. The fact harmonises with the known 
frequency of gall-bladder infection dnriug typhoid fever. The association of 
coliform infection of the urinary tract and of the gall-bladder is of 
common occurrence, and the removal of a gall-bladder which is the scat 
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of chtOBic inflammation may react farontaWf npon the coincident urinary 
infection, , 

3. Appendix infammaliont, ihertuxlUts, pcrtcolic svppuTahon and 

local peritonitis complicating intestinal conditions, are all of them 
ass'vociatcd rrith coliform bacillus infection, and in many instances ^Tlth tins 
alone. ... 

4, The urtnari/ tract is infected with great frequency, with how great 
frequency we arc only now rcalWng, as the result of ^stcniatic cultivation 
of the uwie in doubtful eases of the condition, and in ohs^re cases of illness 
in which no such condition is at first suspected. It is important to note, 
however, riiatthc mere presence of cohform bacilli in the urine — it is assumed 
that catheter specimens only are being dealt with, or that, when this is 
not the cas'*, there is good endence that the bacilli nctnally come from tlm 
bladder— does not establish an actual urinary tract infection. Coliform 
laciUi in the unno may signify one of cither of the following conditions: 
{a) The elimination of the bacilli from (he body through the Jddnoy, without 
infection either of this organ or of the urinary tract ; this process js usually 
of brief duration, and may be intermittent, (h) The excretion of bacilli 
(with pus) from an infected bdney or from some focus of infection adjacent 
to the urinary tract (prostate, urethra, pericoUc tissues), (c) True infection 
of the urinary tract (pyelitis, pyelonephritis, cystitis, pyelo'Cystitis). 
((f) Cactlluria. 

Concerning (a) and (6) no more need be said in this place, bnt (e) demands 
more consideration. 

CoirroRM Dacillcs Ikpectios* or tub UniNAny Tracr. — The eases met 
with may be conveniently described as falling into three gronna. 

(i) Acuie eascf.—ln the majority of these cases the infection appears 
to arise in the pelvis of the kidney ; some nre undoubtedly vesical in origin ; 
In not a few it is uncertain where the infection begins. The disease is at 
times quite fulminating in its acuteness, being ushered in by rigors, high 
fever (103® to 105®), delirium and great drowsiness. More often tho symp- 
toms are abrupt and severe, but not alarming. There may bo pain and 
tendcTBcs-s in the loin, and one or other kidney may be tender under uimanual 
examination. But in more eases than not there is a striking absence of 
both physical signs and focal symptoms, so that, unless tho existence of the 
dL««‘a8C IS borne in mind, and the unne is examined carefully, the patient is 
thought to be sufTcring from inflocnia.” 

In those c.'we.s in which the bladder is, from the first, markedly affected, 
symptoms of dyjuria arc prefect— frequency, pain and strangury. Such 
^mptoms draw attention, of counc, to the nature of the process. 

Tlic urine ahoM a groat range of variations in its features. There may Iw 
a fairly frank htrmaturuj, a fact which is not so widely known as it should 
be ; coliform bacUius infection is the explanation of a large number of obscure 
cases of hsmaturia. The amount of pus is very ninahle— it may bo very 
considerable, or it may be represented only by leucocytes seen on micioscopio 
examination. In very severe eases portioiw of tho bladder mucos-a may 
l>« sbr^ m the form of sloughs, bnt this is uncommon. Like tho pus, the 
Ivicilli vary greatly in the degree to which they are present iti the urine; 
in some eases they are fo abundant as to constitute by far the greater part 
of the total sediment. Tlie cotew and amount of the nrine depend upon the 
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(lepctt of pyrexia and the amount of fluid ingested. Constipation is the 
rule, t Jio tongue is generally co^’crcd by a creamy fur, and anorexia is common. 
As in BO many acute coliform bncillus infections, the mental state tends to 
depression. 

The disease is often a striidngly dramatic one In children ; it is one of 
the few conditions which may be associated with a rigor, and there is a 
maximum of febrile reaction with lassitude and even stupor, and a minimum 
of serious ciTcct upon tho vital organs. It is not verj' uncommon to see a 
fcijjprratiirc of 103“ or J0C“, with big intermissions ; the child is very ill 
during tho pjTcxial stage and comparatively well when the temperature 
falls. Miirkwl drowsineas, even stupor, may occur ; such a condition, 
indeed, should raise n suspicion of tins infection in tho absence of signs of 
meningitis. The disease is not verj* uncommon oven in babies. 

The course of the disease varies much. Prompt recognition of its nature, 
loading to appropriate treatment, usually results in defervescence and the 
disappearance of pus and bacilli from tlie urine in 7 to 14 days. But some 
of the eases last many weeks ; it is fair to say that thw is not ecldom due to 
failure to diagnose the condition, or to employ clficient measures of treatment. 

Iichj>*t» are very common oven nhen, with clicmothempy, tho urine 
15 rendered sterile and the symptoms are relieved. Of complicaf ions, fTOSlalili$ 
is perhaps the one most often eeen ; tpHidymUis occurs less often, but is a 
very definite condition ; urtthHtis may occur ; ftfelonephritis, esrwcially in 
yoang children, may be tho precursor of renal failure in later life. It is 
interesting to tccotQ tliat epididymitis may be the first symptom of the 
disease. Tin's has, in the past, been frequently mistaken for tuberculosis. 

(ii) Piicunatt casts. — A not uncommon type of case is that in which 
symptoms of acute or of subacute infection occur at intervals over a number 
of years, the condition of the patient and of tho urine being natural between 
the atticks. Becurriiig hn-’miiturm, thought to bo duo to acute nephritis, 
to tuberculosis or to calculus, is sometimes due to this condition. Tho 
probable source of these rc-infcctious in any individual case Ls the colon. 

(iii) Chronic eases . — These are either (a) the sequel® to acute attacks 
that have never completely rcsolveil ; or (6) they arise insidiously ; or (c) 
they follow instrumental procedures or oiwralions upon tho urinary tract ; 
or (d) they complicate inochnnical defects*, eiich ns stricture (ncqitired or 
congenital), enlarged prostate, and hjxlroncphtosis j or (c) they occur as 
Bccondarj’ infectious in cases of renal or vesical calculus or of tuberculosis. 

The symptoms in these chronic eases vary greatly. In one group it is 
the general toxic state that is tho main feature — a sallow complexion, loss 
of tone, a low blood pressure, colon dysncjwia, headache and backache. 
In another group the local symptoms prwomiimtc — increased frequency of 
micturition, which may bo extremely trying, pain during or after tho act, 
and referred paiu and discomfort in tho •vesical zone. In n third group 
there is little or no iuterfcrcncc with health, general or local ; but a vivid 
realisation of the existence of the condition troubles tho patient’s mind, 
leading sometimes to a state of bladder neurasthenia. 

The urine in chrontc in/crlia7ts shows as much variety as do tho symptoms. 
The characteristic '* fishy ” odour is rarely absent ; the reaction is generally 
acid, but infection by B. prolcus renders the iminc strongly alkaline ; tho 
amount of pus present may be very little or may be considerable, but the 
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deprce to which ttic patient is tioubled by no means cottesponds to the degree 
of pyuria; mucus is in excess ; bacilli ate constant and, like the pii3> nre 
very %Tiriablc in quantity. Ilajmaturia is uncommon in chronic inlections, 
but it is easily induced b? bstmmcntal investigation, as are also “ flaies- 
up," of the chrome state,' vrith the production of rigors, high fever, severe 
malaise and relative anuria. For this nason, methods of differential diag- 
nosis which do not involve instrumentatioa should be employed before the 
patient is subjected to cystoscopy or ureteric catheterisation. 

BACii.Lur.iA.-—Thi3 term is properly applied to a urine which is loaded 
with bacilli, but in which there is no pus, or, at most, a few lencocytea seen 
on microscopic exaniination. It is a ntate of kidney elinunatioo of bacilli 
rather than a condition of bacillary infection. It is nsually of short duration. 
The appearance of the urine is characteristic : shimmering when agitated 
and viewed by transmitted light. The smell already icferted to as so typical 
of colon bacillus urinary infections is usually present here also. 

OxiiKfi Sites op Coliform Dacillos iKrEcnox. 

(i) Tht iitms* and Fallopian luhes are sometimes the site of infection, 
as in puerperal sepsis ; but the infection is then nsually a mixed one, with 
streptococci 

Some situations quite remote from the bowel arc now and again 
infected by coliform bacilli— the middle ear, tbe pleura, the bronchial tract, 
bonti ani joitita. Infection of the middle car occurs ss the result of impure 
water in swimming-baths. 

B. coLi scmc^iiia, unless it occurs as a terminal event, in which form it 
is not at ell uncommon, is rare. When it does occur, however, it is by no 
raeaos always fatal. Septic endocarditis, due to coliform baailU, is laxes 
still : the onl^ cases coming under the writers’ notice have been of the nature 
of a terminal infection. 

Treatment.— The treatment of eases of coliform bacillus infection may bo 
considered under three heads— general, local and specific measures. 

1. Gexeual Measubes. — lo all acute cases the patient Is kept in bed, so 
as to ensure test and wertntU. Both of these aro essential, and e%'en in 
chronic cas'-s it is of great importance to avoid cold and fatigne. As the 
lotcel is the source of nearly nil the infectious, attention to it is paramonnt. 
It is quite iiuposaihlo to cay in bow many setmiogly ualikidy cases the 
intestine, and espedslly the colon, will be found to give the clue to treatment, 
provided the possibility be borne in mind. Especially is this the case in 
acute and subacute cares. To conect constipation is not enough— con- 
stipation may not even be present — efforts must be made to chance the 
bowel contents in such a way that they arc no longer so good a oidua for 
growth of the bacillus. This is Itest attained by a diet which is low in total 
protein content ; meat, eggs and raw milk are excluded entirely ; ianket, 
whey, buttermilk and cream being allowed. The following articles of food 
are also allowed: macarom, boUed rice, raw and cooked fruit, salads, and 
lightly cooked green vegetables, jams, marmalade, honey, cold fat bacon 
and ham, and chicken and white game occasionally, molcmeal bread and 
oatmeal porndgo are recommended. On such a diet the consistency of tbe 
stools soon improves, and they lose their iU-digested appearance : as also 
mucua and sandy deposit, if these were present. They also become roach 
less effenstve to tbe smell, riain drinks are encouraged— preferably between 
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meals. If the case bo acute, irith considcroblc pjrcxia, the practitioner 
generally considers milk the staple food indicated ; but even in these cases 
it is often possible to demonstrate rapid progresi* so soon as milk is disallowed. 

The choice of aperiaxts is of great importance. In acute cases, calomel 
is verj’ useful combined with s^nes. In chronic cases, the most helpful 
form of laxative is of the paraffin and agar-agar type (emuls. paraff. liq. cum 
agar., B.P.C.), supplemented if necessary by a compound aloiu pill. 

A course of high coiontc irrigations, following the riombiires method, is 
indicated if mucus persists in the stools despite the above measures. 

In acute cases of infection of the urinary tract with liigh fever and dysuria, 
full doses of aUahe (sod, htenrh. and pot. ci't.) combined with tincture of 
hyoscyamus arc helpful for the first 3 or 4 d.ays. Bicarbonate of soda may be 
added to barley water and titrate of potash to lemonade ; the patiezit is 
encouraged to drink freely of these fluida, at least 3000 c.c. (4 pints) in the 
21 hours. By the time the urine has been strongly alkaline for 3 days the 
temperature will most likely have fallen : indeed, if the pyrexia persists 
unabated in such circumstances search should bo made for some cause other 
than a coliform infection of the urinat)* tract to explain it. An alternative 
treatment, and one which should ho employed in any case not responding 
to alkalis, is by the usual scheme adopted with salphonamidcs. An initial 
dose of 2 gm., followed by 1 gm., tno-hourly by day and four-hourly by night 
(i.e. ten doses totalling 11 gm. in 21 hoars). This dosage is maintamcd for 
4&-72 hours and then halv^ for the next 3 days, by which time the urine will 
probably be sterile. In elderly patients with chronic cystitis the infection 
may bo kept in check with the aid of 0-5 gm. three times a day on four days a 
week. (For other details ofaulphonamido therapy, sec pp. 17-38.) 

If for any reason it is judged unwise to administer sulphanilamide 
{sulfanilamide U.S.r.), or if on trial the patient proves intolerant thereof, 
mandclic arid should be tried ; with thb drug the fluid intake must be 
restricted. Salts of mandclic acid, such as ammonium mandclatc, gm. 3 
(gra. 46), given by mouth every 0 hours, diminish tho growth of coliform 
organisms, provided tho urine is kept highly acid, that is the pH between 6-0 
and 6-5. Acid sodium phosphate, in doses of gm. 2 (grs. 30), should render 
the urine sufficiently acid ; to determine that this is so, to half an inch of 
urine in a tc.st tube add a few drops of methyl-red solution : the rcsalting 
colour should be pink. Each specimen of urine is so tested, and the dose of 
acid sodium phosphate adjusted accordingly. The treatment may Jmvo to be 
maintained for 7-10 days ; rccrudcsccnco or recutTcnce of infection is not 
infrequent and demands a further course. Jlandelic acid therapy is contra- 
indicated in all discs of renal failure, as the accompanying acidosis may 
cause a rapid rise in blood urea. 

If these measures fail tho hexamine yroup will do good in proportion ns 
tho infection is focused in the urinary tract and in tho renal peUds rather 
than in the bladder. To get the greatest service from Lexamine in urinary 
tract infections it is best to keep the urine acid, and for this puri>ose acid 
sodium phosphate is ficrriccahle. Jt is well to change Hte hexamine (gm. 0-3 
to 1*6 or grs. 6 to 25 well diluted) for one or other of its' derivatives now 
and again, reverting to the hexamine again later ; hexamine sodium acetate 
(cystopurin), hexamine with citrate {helmitol}, hexyl-reaorcinol (caprokol). 
In chronic cholecystitis much larger amounts of ‘ hexamine have been 
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eraploTEd, np to gm. H (gts. 200), given in ten equal doses m He 21 
hours ; it is essential that the icactiou of the urmc should bo maintained 
alkaline lost haimaturia and strangury ensue. 

2. Locai- JiBAsenES.— Local suppurations are, of course, dealt with 
surgically. Kcference has already been made to associated disabilities in 
gome cases of urinary infection which also require surgical treatment. In 
bowel infections a useful adjunct in treatment is to endeavour by means of 
posture, massage and efficient supports to improve matters if cnteroptosis 
be present. 

3. SfEcmc MKASraES. — There remains to be discussed the use of bacillary 
vaccines. These ahonld always ha regarded as supplemental to, rather than 
substitutions for, the scheme of therapcusia outlined in (1) and (2). In acute 
ca'M vaccines arc not indirated. In chronic cases, if ATiccincs are employed 
they should he given a good trial ; it may be that a streptococcus is associated 
with i?. coil, in which case an autogenous vaccine of this organism should 
also be given. Sometimoa the good effects arc striking, at others little or 
nothing is achieved, 'f/te vaccine should tntnnally be nutogcuous in nalnre. 


TUBERCULOaiS 

Definition.'— Infoclton of the body by Bacillus inlerculosis, leading to 
lesions which are characterised by tubercles, microscopic or macroscopic, 
thcmselrrsi undergoing chauges leading to ca«eation, necrosis, ulceration and 
c-alcification, and ha\nng in close association with them varying degrees of 
fibrosis. The lesions of tuberculosis form the histological and anatomical 
basis of a Urge number of diseases which differ according to the organs 
alTectod, the extent of the lesions and the degree of resUtame to infectiou 
shown hy the tissues. 

.Etiology.— T he Bacillos TohEr.cuLOSis(Kocli, 1 SS2).— Thu is regarded 
by many bacteriologists as a member of (he Streptothrix group of miero- 
orpanums ; tlint is to say, the bacillos found m tuIvcrcuLir lesions u considered 
to lie the bacillary form of an organism alli*^ to the Strcptothricas. The other 
phases in the li.'e-hislory of the micro-organism are not met with in the actual 
discaae*proce.u, but may be demonstrated in old culturca nnd in ccrt.iin ex- 
nerimcntal lesions. This view of the essential nature of the tubercle IiaciUus 
harmonises with out knowledge of its grent power of tcsi<ta»co to various 
drstructivo agents; It also expUins many of the tiisuo changes ocenrting 
in the discaie, the latency seen in many cases of infection and the chronicity 
of m.any others. The bacillus measures 1-5 to 4 in length as an average, 
is p!<'ndcr, and when from sccTethns ot tiuucs h usnally 

lient or curvcKl, and tends to lie in small groups. It h “ acid-fast ” 
in its etaiuing reactions, allowing of easy recognition , but it groira very 
riowly outside the l)o<ly, rcf^uiring riwuaf media for the purpose of culture. 
The bacillus is capable of living for eeverni months in dried sputum, and 
Dwy be cuHjvaffd. or may he maile to cause disease in susceptible nnimals, 
when obtained from the dust of ordinary living-rooms. ITic gastric juice 
does not destroy the bacilli, nor docs the process of decomposition going on 
in dead tissues oyer a i,eriod of many weeks. Tlie c!inic.a! imiiortaticc of 
these facts IS obvious. In contrast with these examples of resistance 
may be mentjnned the fact that direct sunlight has a rapid lethal effect 
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upon the micro-organism ; so also has a soJutJon of carbolic acitl, of 
etrcngtb 1 : 20. 

Knovm differences exist bctirccn tbo bacillus causing tuberculosis in 
man, in cattle, and in birds rMpcctivcIy. The nnon form appears to be of 
little importance. TJic type woutd Appear to caosc about 10 per cent. 
of all cases of tuberculosis in man. In children, the Iwvino typo Is found 
relatively more often. Tbo Aummi t\'po of bacillus is less virulent to cattle 
than is the bonne type, but— though this cannot bo made tho subject of 
c.\petimcnt — the bovino type is probably ns \drulent to man os is the human 
tj*pc. Of young children dying with primary abtlorninal tuberculosis, the 
fatal lesions, in nearly half of all eases, have been referred to the bovine 
bacillus. Again, in both children and adolescents Buffering from tuberculous 
adenitis, a largo proportion of the cases examined coulii Ijc referred to the 
bovino bacillus. Lastly, in lupus, about half of all cases appear to be 
referable to the bovino typo of B. tuberculosis (Royal Commission on 
Tuberculosis). 

SoviiCEs OP LvPEcrro.v. —There are tiro great sources of infection of 
tuberculosis — phthisical sputa and tuberculous milk. Sources of minor 
importanco aro urine and forces coniatuing the bacilli as tho result of active 
lesions in the urinary and intestinal tracts, and the flesh of tuberculous c.attle 
eaten ns meat. But the main source of the infecting bacilli of the human 
type is undoubtedly dried human sputa. Nuttall found that from 2 to 4 
billion bacilli were expectorated in 2! hours by a patient whose phthisis 
was only moderately advanced. These bacilli arc scattered freely in dwt 
when the sputa become dried, and they lie about tbc surface of the patient's 
b«ly, or they arc projected directly into the air along with particles of 
mobture wben patients cough or snecic or even speak loudly. 

Of the bonne typo of bacillus it b probably not an exaggerated estimate 
to say that some 25 per cent, of all dairy cows m thb country are tuberculous. 
In Neiv York, Hess found tubercle bacilli in 10 per cent, of the 107 specimens 
which he examined. 

Modes of E^'TP.A^•cu of the Bacillus into tjir Body. — Although there 
‘ arc some other channeU a/id modes of rntnf that have theorelic.al interest, 
the two chief aval's by which tho body is infected arc undoubtedly ingestion 
of tho bacilli by the alimentary canal and iuLalatiou of them by tho rrsplra> 
tory organs. Compared with these two, all other avenues of infection ate 
trivial. 

I. /njca/iVn.— Infection through tho intorinnl nmeosa is considered to bo 
the most common mode of production of tuberculosis in children, the main 
source of tho bacilli being contaminated milk. This conclusion lias tho 
confirmation of clii)ic.al and post-mortem observations, as well as the support 
of cxjicrimental work by Behring, Calmette and others. Ghon has addaced 
facta which suggest that, even in little children, infection may bo much more 
often brought about by inhalation than was formerly thought. Ghon’s 
ob'icrvationa have been confirmed by Eastwood and Griffith, and by 
Canti. 

Another channel of entry by ingestion is the tonsils ; tubercle bacilli bavo 
been demonstrated by IIuclI Walshara and others to pass through tho tonsillar 
tissue to the cervical lymph glands. Tho tonsiU are tueraselvcs rarely affected. 

3. Inhalation . — Primary infection by the route of the air passages is 
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dilBcnlt of proof and, indeed, some authorities regard it as negligible com- 

E ared with (1). Tie great frcqucncj of respiratory tuberculous lesions, 
owcver. and tie incidence and mortalily-ratio of pulmonary tuberculop 
in ill-ventilatcd districts aud buildings, a« points difficult to cxpli^ satis- 
factorily without tbo assumption that in tic majority of ticso cases infection 
takes place by iniaUlion. The sequence of events is considered to be some- 
what ns follow*. Finelv dirided droplets carrying the bacillus arc inspired 
during childhood. Thc'bacilli ate conveyed by the lymphatics to the glands 
which become inflamed but, later, heal. A few baciUi cscapo tho glaud filter 
and arc redistributed by the blood stream in diituse fashion in the lungs. 
Foci 80 produced mostly heal, but those neat the apes do so less readily, and 
come to constitute the lesions of chronic pulmonary tuberculosis. ^ 

The statistics relative to contagiousness in tuberculosis institutions are 
conflicting. 

3. /jiftenVcncc.— Inheritance of tissae-sasceptibillty to infection by tuber- 
colosis is a defimto fact. But uiheritancc of tabcrculosis is problematical, 
if by this is meant the transmission of tnbctcle bacilli in the spermatozobn 
or in tho ovnm. In tho few cases of “ congenital tuberculosis ” that have 
been authentically described, the transmission has probably been from a 
diseased placenta to the blood of the feetus. 

4. 5itm tnocuffliioH.—This is of little more than theoretical interest. 
Post-mortem warts {Verruca nccrogenica) are occasionally of tuberculous 
origin. Czerny, the surgeon, reported a couple of cases of uioculation during 
skin transplantation. 

Among clher aiiotoffical /aciars the chief is tmdoubtediy the inherited 
lutue-tuscejiiihilily to infection already referred to. Tho exact nature of 
tills so-oceptlbility U not known, but its existence is one of the cardinal 
facts of clinical medicine. Sex seems not to be a factor. Jtacial di^ercncas 
in susceptibility are noticeable, thoogh the distinction between morbidity- 
incidence and inortality-incidcuce most be made here— the former is high 
in the Irish, the latter in negroes. In the Jews, though the disease is 
common, the mortality-inddcnco is low. Trauma is dctuiitcly known to 
induce pulmonary infection, or, perhaps it should bo said, pulmonary spread 
of the disease. All occupations tending to inhalation of dusty particles, and 
those which keep the workers in ill-vcntilatcd and bn^y-bghted rooms and 

E laces, increase tho liability to tabcrculosis, lapecially of the pulmonary 
ind. If lad economic conditions concur with cither of these the liability 
is increased. BebiUiy, whether the result of acute illnesses, or caused 
by pregnancy, parturition, prolonged lactation, or exhausting modes of 
life generally, increases a natural susceptibility, and gives an acquired 
susceptibility when no hereditary wi-aiDcw i? prereot. I? xwvt 

infrequently a leminal infection in such diseases as diabetes, cirrhosis of tho 
liver, leukiemia and chronic nerve affections such as tabes dorsalis, etc. 
llex^rriry and dironic rMpinitori/ eatarrfia seem at times to lower the local 
resistance to tubcreulosis, though it is often matter for comment that so 
nmny patients with emjibyscma, asthma and chronic bronchial catarrh 
live for many years without developing pulmonary tuberculosis, provided 
they mhent no special tissue tendency to infection by the bacillus. 

lyciDEXCE AKD MoRTAUTV.— Tho bcolthy human body is considered 
to be relatively i mm une to infection by the bacillus of tubcrculosb. Against 
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this etatoment, however, it must be said that, whether from the ubiquity 
of the causative germ, or from one or mora of several factors eaumcrat^ in 
the preceding paragraph, eomo 70 to 80 per c«jt. of all adult cadavers care- 
fullv ciaminca in IV’cstcm countries show lesions due to the bacillos. It is 
said, too, that onc-seventh of the whole race dies os the direct result of 
tuberculosis. The disc^e is one of ** low resistance," this being the result 
cither of inherited predisposition or of acquired loss of resistance, or of both 
of these. 

The rcJults of infection arc of great variety and of alt grades of 
intensity. The variety dyicnda upon the tissues affected, and the route of 
spread of the infection. The intensity depends upon the degree of relative 
virulence shown by the bacillus, and the amount of resistance shown by 
the patient. Tuberculosis may evist without appreciable disturb-mce to 
health, and the lesions produced may be commensurate almost with the 
whole length of a patient’s life. On the other hand, the infection may cause 
an illness of the most severe character, killing the patient in a few weeks. 
TAc results of mfectron tire tfeswtheef efaewAere m tiis book codec appro- 
priate headings, hut general infection leading to the condition termed general 
tuberculosis is included in this article. 

Diagnosis.— Tnn Isolatio.v aki> RecooKrrioM or tub Bacillus.— 
In all doubtful cases of tuberculosis this is a point of vita! importance. 
Clinical evidence of the existence of the disease, however complete it may 
seem to be,^ must never lack tbe coufinnation of bacteriological proof, 
whenever tms is possible. Physical wpia are the signs of conditions, 
not of diseases.") Seeing that the only rnulca! proof of the e.tistence of the 
disease is the demonstration of the bacillus in material derived from the 
patient, attention must first of all bo directed to this investigation. By 
comparison with this demonstration, even tbe most definite "reaction" to 
one or other of the tuberculin tests, or the most strikingly positive result 
with the complement-fixation metJiod, is oalnistworthy. It behoves the 
practitioner, therefore, to watch jealously for any material that may bo 
available for bacteriological use, and to be quit© certain that such material 
is not obtainable before falling back upon indirect clinico-pathological 
evidence (sec below) to support the dia^osis. 

In cases of suspected phthisis, every effort must be made to accuro sputa, 
and it may be necessary to check a habit of awnllowing expectorated material. 
The single, bolated plug of mucus, which is often expectorated in the early 
morning, should not escape attention. In little children, sputa, os such, are 
usually absent, but if vomiting occurs in association with lung disease the 
vomit should be searched for fragments of sputa. In suspected disease of 
the kidney or urinary tract, the urine must bo collected for 21 hours and the 
deposit submitted to examination. Cases of clbwmfnurio or of hetmaluria, in 
which there is not clear evidence of diffuse nephritis, should raise the question 
of tuberculous disease of the kidney. Stomach washings, withdrawn first 
thing in the morning, and the faices should be scrutinised in doubtful cases of 
tuberculosis of the lung, peritoneum or bowel. If any punclurc-^ut j is obtain- 
able — as from the pleura, the spinal theca, or a joint — this is valuable for 
investigation in any patient suspected of tuberculosis. 

The methods of dealing with these materials are not difficult, though they 
require thoroughness and patience when the bacilli are present in scanty 
2 
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nambcrs. The very diffcicnt eignificance to be attached to a positive m 
against a negative result must never be lost eight of ; the_ former aflords 
proof of the cristenco of a tnbercoloos lesion, the latter gives at most a 

the original catbol-fuchsin method of Ziehl-Neelscn 
fhould first be tried. If the results, after carefully searching 3 or 4 filiM 
for half an hour, arc ncgiitive, the sputa should be shaken up thoroughly 
with ten times its bulk of carbolic acid, of strength I '■ 20, allowed to sediment, 
the supernatant fluid tun off, and films made of the r^idue. If the sputa 
are seen to be thin and watery, this method is likely to give a negative result. 
If so, one of the digestion methods may be used — either pepsin and hydro- 
chloric acid, or '* anti-formin.” The use of the last-named substance, con- 
sisting of a mistnie of equal parts of bleaching powder solution and a 15 per 
cent, solution of caustic soda, is found by some workers to give excellent 
results. An amount of this fluid, equivalent to about one-flfth of the b^k of 
the spntnm, is mixed with it, allowed to act for 3 to 4 hoars, the mixtuie 
centrifugaliscd, and the deposit dealt with by one of the staining methods in 
ordinary use. The bacilli are, by the disintegrating action of the " anti- 
formin,'' isolated from the albuminous vehicle and concentrated in tlie deposit. 

Sediment /roni urine is beat dealt with by the carbolic acid method {v.s.), 
eubsequrnt centrifugalisation, and staining of the deposit. The smegma 
bacillus (also acid-fast), which may bo present if the specimen has not been 
obtained by catheter, is differentiated by allowing the stained films to remain 
in alcohol for 10 minntes ; the tubercle bacillus is not decolorised. In 
the search is mnch facilitated by the use of “ anti-formin,” and this is a 
useful adjunct in the cimmination of fieces also. A patient suspected of 
tuberculosis of the bowel often suffers from diarrheea ; when this is the case, 
'Emcr}’’8 suggestion of giving sufficient opium to cause a solid stool is useful. 
The superficial parts of the motion are most hkdy to yield the bacillus, and 
arc chosen accordingly ; considerable experience is required on the part of 
the pathologist, for all acid-fast rods found in fxces are not necessarily 
tubercle bacilli. 

Puiiclure-Jluidg very frequently give negative results to ordinar^^ micro* 
Ecopic examination, on account of the scantiness of the bacilli in them. 
However, the clot (if such occur), or the ccntrifugalised deposit, should 
always bo searched thoroughly, lu tho demonstration of even a few bacilli 
of undoubted morphological characters is decisive. Clcrcbro-spinal fluid 
should be incubateo, without shaUng, for 24 hours, and tho '* spider-web ” 
clot stained for bacilli. Failing this demonstration, the fluid should be used 
for culture on Lowenstcin’s medium (growth takes 3 weeks), and for inocula- 
tion purroses, a guinea-pig receiving a liberal amount (not less than 10 c.c. 
if powiblc). The inoculation metb<^ of diagnosis is, of course, available for 
the above materials also, as a final test. 

The demonstration of tubercle bacilU in the htood has received Attention 
of late years, but with widely different results in different hands. Re- 
pulnblo authorities state that badlli can be seen in stained filnis in a very 
high percentage of all cases of tubercolosis, wherever the lesion mat* be. 
Others fail to confirm these results. 

Indirect Methods of Diagnosis, — ^Theso depend upon the presence in 
the tissues of certain sensitising and immunising substances. They are indi- 
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cat«d ia doubtful cases of tuberculosis in wlucb no material is available for 
investigation b^ direct metbods (sec above). The relative values of these 
method aro still under assessment ; at present their values ere probablp in 
the order of their description here. 

1. Tiie Tubeuculin Test. — T he test depends upon tho fact that in- 
fection bp the tubercle bacillus renders the tissues supersensitiro to tho 
toxina of the bacillus, if these be introduced into it artificially. This super- 
sensitiveness is shown by the production of certain " reactions " which aro 
recognisable and aro regarded as more or less “ specific ” in their nature. 
The test is perfonned in three ways. 

(a) The subcutaneous test. — ^The use of " old tuberculin ” by this youte 
(Koch’s test) is not without danger, and has been eupersedca in human 
practice by other methods. 

(b) The slin test (Pirquet'a test).— This is best employed quantita- 
tively. Three or more strcngtiis 25, 60 and 100 per cent.) of a solution 
of old tuberculin arc rubbed lightly into the akin of the arm, which h.as boon 
pre^dously scarihed. The appearance of p.ipule3 and erythema at the site 
of vaccination constitutes a positive reaction. 

A modification is tho Vollmcr patch teat introduced in 1D37 ; or a jelly 
containing old tuberculin 95 per cent, may be applied, as recommended by 
Paterson, to a small area of akin between the shouliler blades previously 
cleansed with acetone. The arc.a is coveted immediately with a piece of 
clastoplast, which ia left in situ for 4$ hours. A positive reaction is shown by 
erythema or slight vcsiculation. 

(c) The eye test (Calmette's test), —This test is now seldom used. 

(d) The intrai^mal test (Mantoux).— 0*1 c.c. of 1 In 1000 and of 1 in 
10,000 old tuberculin are injected info the cutis, Redness nnd codema, 
appearing within a few fours and reaching a maximum on the follownp day, 
constitute a ^itivc reaction. The test is nn extremely delicate one and 
this fact restricts its clinical value. 

(e) The erythrocj’tc-sediment.ifioii rate is increased in all cases of nrtivc 
tuberculosis, but not only in this disc-ase. 

2. Tnn Co5m.BME,vT-Fr.tATioy Te-tt.— T hb test is analogous to the 
Wasscrmann test for syphilis. It is claimed by some workers that it is 
positive in over 90 per cent, of cases of tuberculosis. The dt/RcuItj' seems 
to be that it cannot be relied upon to distinguish an active lesion from one that 
is not active. Seeing that old and c.iscoas tuberculous lesions c.wt in such 
a large proportion of all persons likely to he tested, nnd that these old lesions 
still suffice to civc tho complement-fixation test, its value is quite doubtful 
unlc&i undertaken in a quantitative manner. 

3. Tire ToBERCOto-Opsoxio Ikdex. — T his is now only of historical 
interest. 

4. CyTotOQicAt. Eviijekce op TunEncULOsm. — Another, and very 
useful, evidence of tuberculous infection is to be obtained in cases of pleural, 
peritoneal and meningeal exudates, by estimating the relative numbers of 
polymorphonuclear cells and of lymphocytes. It is found that, in pure 
tuberculous infections, the cell exudate is largely, nnd often almost entirely, 
lymphocytic in character. In pyogenic infections it is very largely poly- 
morphonuclear ; in mured infections (tubercle mth pyogenic infection) the 
cell-cxudate is also of a mixed character (Widal and Ilavaut), 
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0. A FitL iJ? CnLoniDES dj tde Cekebro-Spikal Feuid.— I n tubercnlons 
meningitis a fall in chlorides in the cercbro-apinal fluid below 650 mgm. per 
cent, is pathognomonic of that disease. 

Treatment.— Tills is prophylactic and coratiirc. 

1. pROPnyLACTic. — ^Thc widest possible view should be taken of the 

E revenlire measures which are ncccs^ry in order to stamp out the disease. 

f, as seems certain, the three dominant factors in the persistence of the 
disease are — (i) the inherited tiasuc-susccptibilit;^ ; (u) the bacillus; and 
(iii) bad hygienic and economic conditions of life, it is clear that the problem 
is not a simple one. 

<i) Families having an inlieritcd tendency to tuberculosis ehould re* 
cognise the fact earlier and more thoroughly than is usually the case. The 
upbringing of the children needs special care, and occupations should bo 
chosen for them when they reach puberty which keep them in the open 
air. Ciimnlic considerations are also of importance in the case of these 
families. 

(ii) vis alrc.ady stated, the two great sources of the tubercle bacillus are 
the sputa from infected pulmona^ cases and tuberculous milk. The former 
of these is both a public and a prirate concern— the latter b almost entirely 
public. Pasteurisation b an cQ’cctiro safeguard. 

(ill) Thb resolves itself into a series of sociological (Questions. 

2. CuBATTVE.—2\'oR-spe«^c measures . — These consist in efforts at im* 
proving the patient’s nutrition so os to increase the tbsuc'ieslstance to the 
infection— ample fresh air, plenty of good food, bodily and mental rest and 
ezerebe undertaken in graduated fashion under czpert superrbion. De* 
tails of alt these measutes arc given in the article dealing with pulmonary 
tubercnloeb (p. 1227). 

Speeifie ineoeurcr.— With two exceptions tubercular sera and vaccines are 
of historical interest only. These exceptions arc (o) Koch's Tuberculin ; 
(h) Bacille Cftlmette-Gudnn (B.C.-G.). 

(o) TubercuUn. — Thb is used roost for nrogenitnl tuberculosb. (Doses 
as in text.) 

(h) li.C.’G, {Bacille Cahnette-Gnirin). — ^Thia b a *' live ” vaccine prepared 
from a strain of tubercle bacillus which has been so attenuated that it has 
lost much of its capacity for producing dbeosc. 

It has been widely used m France for prophylaxis. Three doses of living 
bacilli are given by mouth to infants during the first 10 days after birth, 
before natural infection has occurred. 

About 100,000 infanta in France, mainly those born of tuberculous 
parents, have been treated. It b too early to assess the results, but there b 
cwi great to the method. \jt. the •poaaihiiAy that the oiganism 

itself may be capable of regaining virulenco in the human body. 

C/tcmo-therapy. — A number of substances have been used from time to 
time. The most recent, and perhaps the most successful, b Sanoervain (See 
p. 1230.) ■' 

Gekeral ToBxncitLosis 
Synonym. — Acute Sllliaty Tuberculosb. 

DefiniUon.— A db^eminate form of tubercnloab, givmg rise to a very 
severe and fatal dbeoso analogous to the septiesDRuos in pyogenic infection. 
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Therft are three clinical forms of the disease, according as the symptoms 
aro chiefly reforahlo to the Jangs (tha pulmonary form), or to the brain (the 
THcnntjitic form), or arc those of a genera! infection svithout focal signs. This 
latter form is often termed the typfmd form. The pulmonary form is de- 
scribed in the section dealing with pulmona^ tuberculosis. The meningitic 
form is described in the section on meningitis. 

Symptoms. — ^The ymcral or typhoid form resembles typhoid fever vcp? 
closely. There is usually a period of vague ill-health — as there is in typhoid 
fever — preceding the more eevcrc illness. ^Vhen the latter develops there is 
headache, insomnia, a aoft but frequent pulse, rapid respirations, a dry tongue, 
slight cyanotic flush and pj*rexia, which is usually less continued in character 
than in typhoid fever. Not infrequently the temperatnre curve is that of a 
quotidian intermittent fever. In a few cases the riie of temperature takes 
place in the morning instead of in the evening, a feature not infrequently seen 
m other pyrexias of tuberculous origin, though not confined to these. Pro- 
gressive loss of flesh takes place, and also anmmia, but this latter condition 
may only bo found by hlocm examination, tlic dusky flush of the face often 
masking the blood state on mere c)inic.nl examination. Towards the end 
of the illness, suspicious signs of one or other of the more focal manifesta- 
tions of the infection often arise : copious fine riles over the lungs, tumidity 
of the abdomen with palpable cfda^ment of the spleen and liver, or cerebral 
symptoms suggestive of mcningitio involvement. In a snspcctcd case the 
chest should be examined rodiologically, since the suggestive “ snow-storm 
appearance may be present If genera! tuberculosis 1ms existed for more than 
ten days or so. 

Diagnosis.— As the term “ typhoid form *’ suggests, tho disease re* 
scmbling general tuberculosis most closely is typhoid fever. Duriug the 
first week, or even during the first two weeks, dia^osis may bo very diflicult. 
In favour of typhoid fever aro the persbtcncc of headache, the presence of 
cpistaxis, relative infrequency of tho pube-ralc, diarrheen and early tumidity 
of the abdomen. In fuvouc of tnberculosis aro a frequent pulse-rate, cuirly 
cyanosis and intermission in the temperature curve. Tlicro is leucopcnia in 
both diseases. A positii'e blood culture occurs during tho first week in most 
typhoid cases, and agglutination with the patient's scrum may reasonably be 
expected after the end of the first week. 

Course and Prognosis. — The diseosc is invariably fatal, and usually 
within a pciio'’d of 6 weeks from tho onset of fever and symptoms directly 
icfciablc to the disseminate infection. A few cases last os long as the eighth 
week, and one of the writers (H.) has seen a wcIl-autUcnticatcd cose in which 
the patient lived until tho middle of tho tenth week. 

Treatment. — ^This is entirely palliative, there being no specific measures 
at present known to check the progressive nature of the infection, or fo avert 
its lethal issue. 


OERESnO-SPINAL FEVER 

Synonyms. — TJ»e name hero chosen secais least oi>cn to objection. 
“ Cerchro-spinal meningitis " is the best alternative, hut ccrebro-spinal 
meninptb may be caused by other micro-o^nisms than tho meningococcus, 
and meningitis may not he present at all, or may not constitute the chief 
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lesion, in some coses ol meningococcus infection. " Epiflemic ccicbro-spiaal 
mcningitb ” is much less desiraUe, because it suggests that there b an 
ewscntbl (llllerencc between the epidemic and the sporadic ciwcs o{ meningo- 
coccus infection, which difference docs not in fact exist. “ Meningococcui? 
infection ” brings the s-arious pathogenic possibilities of tho micro-organism 
into line with those of the pneumococcus, with which it has close analogies, 
but the term does not connote a disease. 

Defltiitioa. — A specific disease, due to infection of tbe body by the 
meningococcus, occurring both in epidemic and in sporadic form, and most 
often manifesting itself m an acute meningitis tending to involve the whole 
ccrcbro-spinal axis. 

Epidemics of ccrcbto-spmal fever are marked by several features peetdiat 
to the disease, offering a striking contrast with other epidemic diseases. For 
a long time these Ic.aturcs were very difficult ol expUnation, nnlQ the exist- 
ence of “carriers ” became recognised, and supplied the solution to much 
of the epidemiological problem. Amongst these curious features may be 
mentioned the erratic nature of the outbreaks, the inability to trace the con- 
nection between one epidemic and another, the relative or even total escape 
of certain localities close to others tn which the disease vras rife, and the small 

a ortioa of persons affected in any one district. In closed commuuitiM, 
as camps, and especially in times of war, the disease (mds a fertile soil. 
IVhcn the “ carrier rate *’ rues above 20 per cent, nn epidemio is likely to 
ensue. 

On clinical, bacteriological and epidemiological grounds there is so 
distinction to bo drawn between sporadic and epidemic esses of cerebro- 
spinal fever But it is not entirely by means of the sporadic cases that tbe 
infecting agent persists, but by “ earners ” also. There is little doubt, how- 
ever, that from the sporadic cases, as from u smouldering infection, new 
cpldetmca light up. The present conception of tho disease, from an epidemio- 
logical point of view, is that of a very widespread infection, with a total 
morbidity that is verj' low, but with foci of more intense virulence here and 
there. These foci ol more intense virulence appear and disappear, being 
preceded and followed by a somewhat higher level of permanent incidence 
in the districts concerned. 

iEtioIogy.— The geographical distributiou of the disease is very wide — 
world -wide, m fact. A certain affinity is shown for tho north temperate tone. 

Epidemic ccrcbro-spinal meningitis is o disease of winter and spring. This 
foosonal ineidcacc is borne out by all obser>’crs, and is a very important 
fp.atnre of the disease. It comiiares markedly with the seasonal incidence 
of poliomyelitis epidemics, which nie at their height in the summer months. 

Thu question whether ccrebro-spinal fever is contagions or not has been a 
mailer of much dupote. Tbe facts would appear to indicate that the dis- 
ease is contagious, but that the degree to which it is so is very alight. The 
proofs of lhe_coDtagiottsne.-a of the disease are, briefly, these— (1) the occa- 
sional transmission of the disease to doctors and nurses ; (2) tho occurrence of 
o succession of cases in one family and in the eamc Louso ; (3) the importation 
of the dwease into a new country or locality ; (4) iho mode of spread in any 
locality ; {5) the immunity enjoyed by collections of persons liting under the 
same conditions as tho:e affected by the disease, but unable for some reason 
to come into contact with them (Netter and Debr4). Although direct con- 
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tagion is uncommon, plenty of anthcmtic instances of its occurrence have 
been reported. 

The SfEMKaococctJS. — TJio raeningococcus (/>tp7oco(s:ttJ meninjicidis 
$n/racen«Inm of Wcicbsclbanm) is rather smaller than the ilf. ca^arr/iafts 
and larger than the gonococcus — the other two pathogenic dinlococci 
which are Gram-negatire in staining reaction. Jt is a strict aerobe, and 
requires the addition of some animal protein or of legumin to ordinary 
cufturo media to ensure growth. After cultivation for three or four pencra* 
tions it will grow on ordinary agar, hot sub-cultures die rather suddenly. 
Optimum growth takes place at 3C* to 37* C., and growth ceases at 42* C. 
and at 25° C. Vitality is low, especially to drying; sunlight kills in less 
than 12 hours. 

Types of (he Meningococcus . — By employing the agglutination test, con- 
trolled by the alMorptjon test, M. li. Gonion has differentiated four separate 
types of meningococci occurring in the ccicbro-spinsl fluid of actual exses. 

Immune Sf.ba,— These were proved by Jochmann and by Flexncr to 
possess jKitent immune fliihstances when prepared from the horse by the 
usual tcchnioue. The great advance of past ye.iia has been the preparation of 
type-sera, following Gordon’s researclics. By the use of these the results of 
scrum treatment, previously somewhat disappointing in this country, proved 
to be more succcsaiul, but it has been largely euperscclcd by chcraotlicrapy. 

The primary habitat of the meningococcus, both in actu.d casc.s of the 
disease and in “ carriers,” is the upper part of the naso-pharynx and the 
posterior naics. 

Symptoms and Course.— Ccrebro-winal fever « protean in its features 
and especially in its modes of onset. Out of the large number of different 
marufestations that occur, certaiu cases repeat themselves with sufficient 
constancy to constitute clinical ” types,” capable of description and of 
recognition. 

1. The OnmxAnY on Acute Type. — The incubation period is difficult 
to estimate with accuracy ; there are reasons for considering it to ho 4 or 
6 days. The illness bemns with the usual symptoms of cn acute specific 
fever, and for the first day or two, or for longer than this if the possibility 
of the disease under consideration is not borne in mind so as to lead to a 
special examination, there may bo nothing to distinguish the illness from 
one or other of Bovcral acute febrile infections. 

The ouset is usually sudden, with fever, headache, general malaise and 
vomiting. The temperature usually rises rapidly and attains a fairly high 
degree on the first day (102* to 104> 

Tjie headache is usually very intense, is often referred to the occiput, 
and shows little or no response to the customary palliative drugs given to 
relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or 
child. Vomiting is more often met with in children than in infants, and is 
quite common in young adults. 

In addition to the three cardinal symptoms at the onset — lieadaclic, fever 
and vomiting — the foltowingaro quite common, hut are not nearly so constants 
delirium, pains in the neck and limbs, and some degree of catarrh either of 
the nose, naso-pharynx, conjunctiva, or car. In some rasw there is roti- 
sidcrablo bronchial catarrh end In others definite enteritis. In addition to 
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the pa5as wfetted to the limbs theta may be pain and awelling of the 

Aficr Bome 2 to 4 days of these initial ajTnptoms evidence of memagea! 
irritation begins to show itself in more or fewer of the following develop- 
ments. The vomiting is repeated, despite the fact that the invasion symptoms 
ftte past. Tlie pulse is irregalac in rhythm, and in older children and in 
ednlts it is often rcl.<ktively infreqaent when compared with the height of 
the temperature. The respirations are irregolar. The vasomotor system is 
unstable, leading to periodic flushing of the face and to the presence of 
Uicha chihrdles, The patient lies on bis side with legs drawn np and prefers 
the shelter of the Icd-clotbes. The papils arc dilated and the light reflex 
is sluggish. There is photophobia, with intolerance of noise and of all kinds 
of interference. Examination of the neck reveals a stifbicss of the muscles, 
which cannot l>e overcome withont pain. The hamstrings arc found to be 
taut, eo that the knees cannot really be extended if the hips arc flexed 
(Kemig's sipnl. The abdomen is retracted and the superficial reflexes arc 
abolished. The mental state is one of restlessness and mild delirium with 
troublesome insomnia. The headache may become quite intolerable and 
may require motpbine for its leduetion. In a considerable number of cases 
a rash appears during the first week — either a number of largo rose spots 
about the trunk and limbs, or a macular eruption like that of measles or a 
few small pctechim scattered over the tmok, neck and extremities. Herpes 
is common, and is seoerally situated at the usual places— the angle of the 
mouth, tbo chin and the nose. There is a leucoeytosis of considerable degree 
(20,000 to 40,000). 

Towards the end of the first week the mental state changes to a condition 
which may perhaps best be described as one of resistant stupor ; the patient 
can bo roused by ao effort at examination, or by a change of position ; but 
either proceeding is reseated, and he quickly resumes h« huadled posture. 
The headache is less coostantly severe, but shows sudden and marked 
exacerbations, often nocturnal, with complete insomnia. The neck rigidity 
increases, and the head Is retracted. The bock alio becomes stiff. I'lcsn 
is lost rapidly. Polyuria is common, with polydipsia. The temperature 
generally remains fairly high, and, although tliis is by no means invariable, 
the fever approximates to the continued type. 

Assuming that the course of the disease is not interrupted by lumbar 
puncture or by specific therapy, the condition of the patient remains much 
the same during the second, and perhaps during the third, week of the 
illness. But the wasting continues. The temperature often becomes inter- 
mittent in type. One of the three modes of termination will be followed. 

^<4^ Tills is gradual -whan it wcuia, and » often interrupted by 

sudden recrudescences, throwing the patient back into a stale which le-nda 
to renewed anxiety. The temperature chart is often interrupted in its 
defervescence by sudden rises, with or withont a corresponding re^descence 
.of the meningitic symptoms. Ultimately the fever completely subaidcs, the 
patient crises bring flesh, the headache and stupor pass off, and the rigidities 
slowly disappear. The puLse-rato remains high for some time in a good 
number of ca^s, and some authors regard this as a sign that the patient is 
not yet free from the possibility of relapse, and therefore as an judication 
for caution in tieaiment. The actual stage of convalescence, once it is 
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cstabtialicd, rttrcly interrupted. It tho tcmpemtarc and pulac-iato have 
rctnalned normal for foQrtccn dap, tho risk of rclapacJ may bo considered to 
be passed. H may be some weeks, boarewt, before the patient is free from 
stiuness. 

(6) I>ca(/i . — ^The ordinary typo of the disease is not often fatal during thd 
first 2 weeks. When it is, ttio stupor passes into true coma, the pulse and 
respiration rise in frequency, and the temperaturo often siiows a sadden 
ante-mortem rise. 

(d) Uecominy ehronie . — ilorc often, if the ordinary type terminates 
fatally, it is by passing into a subacute or chronic stage. It the “crises" 
already referred to continue, or if, despite the fall of temperature, tbfcre is 
no corresponding improvement in the general condition, a state of pro- 
gressive emaciation supervenes, with a tcndcny’ to chronic hydrocephalus. 
Ihe wasting is sometimes cartreme, so that bedsores are nnavoidaWe. Tho 
rigidity becomes marked, and approaches, even in adnlte, that degree termed 
cervical opisthotonos in infants. Feeding becomes difficult, and thb adds 
W the wasting duo to trophic disturbances. The sphincters usually rclar, 
leading to incontuience, PapillcDdema develops. The patient may con- 
tinue m this unsatisfactory state for several weeia, or even months, and yet 
may eventually recover, and withoui any residual defects. More often, 
however, be gradually succumbs to the disease, or, if ho cveataaliy survives 
its ravages, it is to bo left with mental defect, deafness, bUndness, hemiplegia, 
or diplegia. 

Opimoos differ as to the frequency of true relapses ifl cerebro-spinal fever. 
This Is probably due to tho fact that what some authorities term relapses 
others consider to be mcrclv recrudescences. It is certain that the latter 
arc very common ; indeed, they are a characteristic feature of the disease. 

2. The SoTEnAcuTB Tvir.— This form of the disease is common at the 
height of an epidemic. The invasion syrantoms are abrupt, and the patient 
is from the first very ill. Delirium b marlced, with most tiresome insomnia, 
and the headache may drive the patient to a state of acute mania. The 
temperature b usually very liicb {101* to 100"), and intermits. Skin eruptions 
ate more constantly present than in tbo ordinary tjrpc ; but are by no means 
necessarily petechial in character. Dbeharges arc apt to occur from the 
nose and conjunctival saC, The tongue b dry and tremulous. The 
meningococcus coti generally be grown from the blood by culture, and has 
erca demonstrateci ia cover-el/p prepstathos aisae ftoui the blcod 
direct. The Icucocytosb is high {30,000 to 40,000). After 3 or 4 days tho 
active mental state changes to stupor ; if tho cerebral jwessure b not now 
relieved by lumbar puncture tbb stupor passes into coma. Even if tho pressure 
is relieved by this procedure there is a great tendency for tho patient to slip 
back into a comatose state ; then, with pube, respirations ana temperature 
all rising, with insensitive nupib and absence of corneal reflex, the surface 
of the body becomes livid, the longs congested, and death occurs. 

3, Tue PoiamfAm'O on hLM:.icxAKT Type. — ^T hb form b prone to occur 
during the evolution of art epidemic. But it b by no means rare as a sporadic 
manifestation of the dbcasc. It b more often seen in older children, 
adolescents, and adults than In infants and younger children. Tho abrupt 
appearance of fever, headache and active dcltrium, rapidly passing into coma, 
and the whole course of the dbease may not exceed 12 hours. 
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In all fulminating cases of cerebro-spinal fever there is a rapid devclop- 
rnent of Ecpticrcmia. lo eome of them the acpticiemia covers the v?hwe of 
the dbcase, symptoms of menin^tb being absent, and the meninges being 
free from gross bsions on exammation post mortem. The patient is most 
often a child, and a hemorrhagic eupratcBoI lesion b often present. Even 
more constantly than in the raperaente type is a blood cmtuie positive; 
but the course of the disease is too rapid to admit of a diagnosis by thb 
method during life. , 

4. Mii-D Tites. — These cases arc said lo be common uunng the decline 
of an epidemic. It b at present qnltc imposihle to say with what frequency 
they occur, hccausc it b certain that many of them are overlooked. They 
are often treated a.s cases of “ influcura,” owing to the resemblance they 
bear to that dbcase. Many cases of acute fever with headache and pains 
in the back and limbs arc regarded as “ influenia " from a diagnosis by 
exclusion. They ore not subjected to a lambar puncture because the con- 
dition does not eccm sufficiently grave. And if they recover from an illn^ 
of a few days’ duration this is thought to be confirmatory of the diagnosb. 
In the presence of an epidemic of cetcbio-spinal fever, however, a very close 
scrutiny of these cases ehould be made, and if there is even doubtful neck- 
rigi^ty or Kemig’s sign, the cerebro-spinal fluid should be examined. Even 
when lumbar puncture b not at first decided upon a swab from the naso- 
pharynx should be investigated for the meningococcus. 

During an epidemic a patient who presents the symptom-complex of 
headache, malaise, pains in back and limbs, slight fever, and some stiffness 
of the neck is probably sulfcring from o mild gr-tde of meningococcus infec- 
tion, and should be treated os such, by a Inmbar puncture and the admlobtra- 
tion of sulnhonsmide. Subsequent measures will be determined by (a) the 
course of toe dbcase ; fh) the result of the examination of the cerebro-spinal 
fluid ; and (c) the result of the examinatiou of the naso-pharyogeal swab. 
The value of these cautionary measures b eomctiiues made apparent by the 
patient becoming rather suddenly worse after a few days, when it may be 
quite obrions that the nature of the disease is wliat was originally suspected, 

6. CnnoKio SEi'nc.xma wimour Memxgjjai. Symitoiis. — Attention 
has been drawn to this group of cases in which there is the association of a 
general blood infection, with bouts of pyrexia, often arthralgia or arthritis 
and various lesions in the skin : petechia;, maculo-papular ernptions or 
sahcutancous nodules. 

G. rosT-nA.sic Mexi.sqitis op Ixpaxts (Cervical Opisthotonos op 
Inpants).— These cases were first described (1878) by Gee and Barlow. 
Th^ obscn'crs rccognbeil that they were dealing with a specific dbcase 
which had no causative association with tubcrculosb, syphilis, or rickets. At 
the time of these authors' obsen-ations no epidemic of this type of meningitis 
had been described, and the cases were thought, even by later writers, to be 
met with in sporadic fashion only. It has, however, been rccognbcd that thb 
cbnical manifestation of meningoMCcus infection may occur in epidemics. 
The -wat-baaic type has been leas frequent in this country in recent years. 

The characters of the micro-organisms present in these cases were origin- 
ally thought by some workers to diQer from those ol the micro-organisms 
found in the acutcr cases occurring in epidemics. This distinction has 
disappeawd of Ute, and there is more or leas consensus of opinion that. 
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althoogli the etrain may vary, the causative diplococcua is csaentially the 
same in the acute as in the chrome, and in the epidemic as in the sporadio 
cases. 

Seeing that the clinical features, again, do not differ materially in this 
typo of mcnioptis from those often seen in cases occurring in older children, 
and occasionally even in adults, nor from tlio«c often seen in infants ot times 
of an epidemic, it follows from these considerations that the inclusion of cases 
of post-basic meningitis in a general account of ccrcbro-spinal fever is amply 
justified. 

Post-basic meningitis occurs chiefly in iafanfs between the ages of 6 
months and 2J years. The same type of the disease may, however, be seen 
in children up to the age of 4 or 5 years. The onset is usually sudden, with 
a convulsion in many cases, and very frequently vomiting. The temneraturo 
rises abruptly, but docs not, as a rule, remain high. In moat cases tlic fever 
has become slight, or is absent, by the end of the first week of the illness. 
A largo number of the patients snfferjngfrom the disease are therefore without 
fever when they come under observation. 

The main and characteristic eipi of the dboase, the rctt.action of the 
head, becomes marked about the third or fourth day. It usually persists 
with increasing severity, throughout the whole course of the dise.'ise. With 
it the back becomes arched, so that an extreme instances the occiput and 
the sacrum way meet. The extremities arc usuolly in n condition resembling 
tetany, the stiiTness being persistent ratlier than parosysmal. Progrossive 
wasting is another constant feature, and the degree of emaciation is often 
very considerable and very rapid. Of the other symptoms vomiting is 
one of the most common, and may be very troublesome. The pulse and 
respirations are usually frequent, and may bo Irregular. 

The disease in most cases quickly enters upon a chronic course. The 
infant lies motionless in its charactcnstic attitude fur hours ut n time, hut is 
not usually comatose. Feeding is not as a rule difiicult. The pupils are fully 
dilated- Blindness b present sooner or later in 30 per rent, of the cases 
(Langmead), the origin of the condition bcioR crntral, since papillocdcnia 
of any magnitude Ls quite uncommon. Blindness is rare in the cerebro- 
spinal meningitis of older children and adults. 

Lumbar puncture yields similar results to tliote found in the ordinary 
type of the disc-isc ; but, os the condition ptogre'ses, it is found that the 
meningococcus fails to appear in the fiuiu, and the polymorphonuclear 
ccll-coiitcnt chaugea to lymphocytosis, indicating the chronic stage of tlie 
infection. Dry punctures are not uncommon, indicating the probable closure 
of the foramen of Magendie by the plastic t.xudatc at the region of the bulb 
and fourth ventricle. Fluid remove from the ventricles during life, or the 
examination of fluid found in the ventricles post mortem at this stage, often 
reveals the meningococcus, showing that the disease is still, in its chronic 
phase, to be regarded as a perristing infection. Indeed, the -posl-hasic tnenin- 
{jitit of infants is prolnhly to ie conwiered as o nienin^ococeuj infection of the 
•pia-aracknoid system tcith a special tendency to hnolve the ccrehral ventricks 
by cpeniymilis. The peculiar symptoms and course of the disease are thug 
explained. 

Owing to the early development of hydrocephalus in this type of the 
disease, and the clastic nnture of the infimf’tt skull, the head enlaces in all 
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airection*. vith bulging of tie fontaneUcs aod opening of the sutorea between 
the bones. The shape of the ekuU thus approximates to that of congcmfal 
bydrocephalM. The eyes are turned downwards, and the sclerotica above the 
cornea exposed by retraction of the upper lid. If this condition of acquired 
hydrocephalus has lasted for some weets, there may he enlargement of the 
BuperfidsI veins about the nose and orbits, and mnning over the temporal 
regions to the vertex. 

The mortality in this type of the disease is very high, probably over 80 
i>er cent, ^me of the cases linger for many weeks, and a few very gradually 
recover, with, all too often, residual blindness and also perhaps deafness. 
But the majoritjr auccumb to the intracranial pressure effects produced by the 
distended ventricles, in from 4 to 6 weeks from the onset of the disease. 

Complications. — 1. Ilydrocephalm may arise soon after the onset of the 
disease, or it may develop, and often rather suddenly, doting its course, or 
it may be the final anatomical expression of the infective process, the counter- 
part of the symptom-complex ceen in the chronic state of the disease. Certain 
symptoms arc specially suggestive of the condition ; pallor, cyanosis, in- 
creased frequency of the pulse with diminution in its tension and volnmc, 
shallow respirations, and stupor or coma supervening rather suddenly upon 
a previous state of consdousness. 

If hydrocephalus arise at a later period of the disease than the end of the 
first week it may show itself with surprising suddenness, and sometimes 
in patients who seem to have been ioproving satisfactorily. In additioot 
to the symptoms just enumerated, there is a recmdescence of the headache, 
vomiting and fever, which may have to a la^e extent subsided. More often 
It appears gradually and concomitantly with the progressive cachexia of 
the chronic tnie of infection. A valuable sign of its pieacnea in children 
and adults is the presence of a resonant note to percussion over the anterior 
horn of the lateral ventricle (Macewen). This sign is heat obtained by placing 
the head in an upright jvMition aod incUniug it to one side. The sign is not 
present in infants in whom the fontanelles are still open. 

Hydrocephalus of the chrome at^o of the disease is seen very constantly 
in infants suffering from the poit-bosio typo of infection. Emaciation is a 
constant feature. The child lies for hours without stirring. There may bo 
reiterated automatic acta, such as the biting of nails or the loosening and 
pulling out of teeth. The patients arc rarely comatose. Vomiting and 
convulsions may occur. 

2. PtycJiic I}t^turl>anca. — These ere not very common, if the delirium 
and atuMr are excluded. But the delirium may develop into mania, nxgcd 
thereto by the violence of the headache. During convalescoucc it U not very 
uncommon to observe temperamental changes, such as puerility or emotional- 
um, which rarely persist for very long. Secondary dementia is. however, 
not unknown. 

3. Motor Defecis. — Cranial nerve palsies are very uncommon. There 
ate three CTQuns of paralytic complications, hot none of them is common. 

(o) Jlmtplfyia and, less often, nonoplegia of cortical type. This 
wually appears at the height of the disease, and is generally of temporary 


(&) flaccid paralytu localised to 
tremity. The tendon-jerks are lost. 


one extremity or to a part of one ei- 
JUuscular atrophy may ensue, and R.D. 
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maj' develop. The pro^oais for the limb is by do means bad, and complete, 
or almost complete, recover^' is probable. 

(c) Spaflio ataxia . — ^It is not uncommon to find convalescent patients 
very unsteady on their legs when they first begin to vralk. Little children 
often refuse to walk at all for a time, even if they had Icamt to do so before 
the illness began. Older children sprawl about tho floor. Adults tend to 
topple over in an indiscriminate manner. In the majority of these cases there 
are no signs of organic disease, and the return to a norma! gait is usually only 
a matter of time. In n few of tho cases, however, the ataxia is accompanied 
bycia^emtcd knee-jerks, true ankle-clonus and extensor plantor response : 
a state of spasticity. The snhinctera are intact, and there is no anesthesia 
or analgesia. According to oophtao, who drew attention to these cases, the 
pupils often remain dilated, with a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special SensM . — Complications involving the eye ore vc^ variable, 
and yet, in relation to the essentially nervous character if the main lesions of 
tho diacaec, they are not very common. Fortunately, witli tho single excep- 
tion of that form of blindness so often seen in tho recovered cases of the post- 
basic type of tho duease, very few if the eye complications are permanent. 
Inflammatory lesions include conjnnctivitis. keratitis, iridocyclitis and 
(rarely) ocllolitis of the orbit. Nervous lesions include extrinsic ocular 
defects which arc not uucotomon, but are gcncnlly transitory (>.e. spasmodic). 
Amaurosis is relatively common in tbo post-basic infection of infants ; it is 
fortunately unusual in the more ocuto infection of children and adults. It is 
in most cases unaccompanied by any changes in tho optic disc, and is therefore 
to he attributed to cortical changes associated with hydrocephalus. In some 
C. 1 SCS, however, a state of secondary optic atrophy is present. Optic neuritis 
isnot a common complication ; but papillitis, or a lesser degree of change even 
than this, Is said by French authors to bo cxticmcly common. 

The chief complication alTecting tho ear is meningitic deafness. Tills is a 
common and very serious complication, serious because when it occurs it is 
apt to be permanent. The auditory defect gencroUy begins early in the 
course of the disease, ond usually before tho end of the first week. It is 
usually bilateral, which adds to (ho seriousness of tho trouble in the event 
of its becoming permanent. 

b. ^TlhTOpalhiej.—A certain degree of painful Btiflhcas, and even swell- 
ing of the joints, U not at all uncommon as a transitory symptom in ccrcbro- 
epinal fever. Occasionally, however, one joint shows evidence of much more 
intense infection, becoming red, swollen and very painful with tbo slightest 
movement. It may suppurate, and secondary infection may occur. 

6. Other complications ore the broncho-pneumonia olrcady referred to in 
little chiidrcD ; occasionally pneumoma in adults ; and enteritis. 

Lumdar PuxcTonE.— In any suspected case of meningitis a lumbar 
puncture is as clearly indicated os is puncture of the chest in a suspected 
case of pleuritic effusion, or a blood-count in a suspected cose of 
leakocmia. 

Tub CEiiEB{io-8r:NAi.FtDiD IN Meningococcus Meninqitis. — 1. Pressure 
and the amount . — ^The pressure is gencioHy more than 200 mm. of cerebro- 
spinal floid as measured by a manomet^ fitted to tho lumbar puncture 
needle. The amount of fluid which flows away before the normal pressure 
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18 rc-c,'tabUfllic<I depends npon tlic pressure and the consiatcncy of the fluid ; 
it averages about IW c.c, -i , 

2. Aaic<f-<»/c appearance . — ^Variona grades of turbidity are met with, from 

very slight opalescence to a highly porulent eiudate. The degree of turbiity 
vanes srith the stage of the diacasc at which the lumbar puncture U under- 
taken. In the invasion stage the fluid may be almost clear; in the acute 
meningitio stage the fluid shovrs marked turbidity; later, again, as the 
inflammator}* phase parses, the fluid becomes clearer. The presence of blood 
probalily always means that a vessel has been punctured by the needle. 
Borne degree of clotting takes place when the fluid is allowed to stand, flakes 
of fibrin appearing at the boitom of the tube. ^ ’ 

3. Chemistry . — ^Thc protein b increased in amount ; instead of the faint 
opalescence which appears on boiling the normal fluid, a definite coagulum 
is produced, and an opaque ring appears when the fluid b poured gently 
on to tlic surface of strong cold uitnc acid. A quantitative estimation of the 
Protein shows that it may be present to the extent of 0-2 to 0 3 per cent. 
The globulin moiety of the protein is also increased. Sugar is greatly dimin- 
ished and often absent. The chlondc content also is lowered as m other forms 
of meningitis i it b seldom less than 700 mg. per cent., whereas in tuberculous 
meningitis a reading below CSO Is the rdc. 

4. Cytohyy . — In the early or invasion stage of the dbease there b a 
quantitative increase in the lymphocytic content, a fact which often escapes 
observation if the lumbar imncture be delayed. With the arrival of the acute 
meningitic toflaramation the cliicf cell preecst is the polymorphonuclear, 
usually in large numbers. At the stage, therefore, at which most lumbar 
punctures arc undertaken, the eel! content b chiefly polymorphous (70 per 
cent, to SO per cent.). I,atcr, when the stage of chrome nydrocephalus ensues, 
the lymphoc)*te again becomes the dominant cell, and in much greater 
numbers than in healthy fluid. Most observers, however, describe eases of 
undoubted meningococcus meningitis in wluch the cell content is chiefly 
lymphocytic throughout. In the post-basic type of the disease the cells 
arc most often lymphocytes for the gTe.aler part, and the same may be said 
of eases which arc in a chronic stage wlulst under investigation, whether the 
chief leat of the eflustou be at the toot of the bulb or elsewhere. 

5. Dactmoloffij . — Filnw made direct from the cerebro-spinal fluid, or, 
better still, from the centrifogalised deposit, show intra- and extraccUular 
meningococci in the great majority of eases at some time or other in their 
course. If a careful search be made and no cocci are discovered, it must not 
be assumed that nono arc present untd the derice of inoubatmg the fluid 
as a whole before it ha^ been allowed to cool is undertaken, and until 
cuburea made upon tuilabk media are lound to be sterile. The number of 
cocci seen, and their dispostfion with regard to the cells of the exudate, are 
matters of great variability. These things depend in the main upon (o) the 
eiage of the disease, (h) the intensity of the infection and (c) the influence of 
treatment. 

Diagnosb — The chief dijiailiy ties in nolfuspecling the presence of the 
disease. It is, of course, much moro easy to bear in mind the possibility 
ol ccrebro-Bptnal fever during the otcecace of an epidemic than at other 
times. Cases which go undiagnoacd. at least during the first part of their 
course, are thwe sporadic cases wluch generally happen to ho typic^. 
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Tte reason ^hy it may not be pMsibte to decide on cUnical grounds 
ffiethcr meningitis is present or not is because several infective processes, 
other than that due to the meningococcus, nre apt to produce symptoms 
highly suggestive of meningeal irritation. This state of meningeal irritation, 
when due to toxajmia and not due to actual meningitis, has been termed 
mcm/u/im or meninytsmus. The question tchether such a state is entirely 
toxic, or whether it is due to definite though slight changes in the meningeal 
tissues which just stop short of an inllammatory cxndate, is problem- 
atical. 

The diagnosis of ccrcbro-Bpinal fever may l>c conveniently considered 
under three heads— (1) from various acute infective processes with toxtemia, 
leading to “cerebral ’’ symptoms: (2) from certain acute cerebral diseases 
of primary ori^n ; (3) from other forms of meningitis, 

1. The Biaokosis of MENnyoms from Toia:ijta merely. — The question 
is settled partly by the clinicnl data and jiartly by an examination of the 
cerebro-spjnal fluid. In a case of fever with “ head symptoms,” the following 
diflcrentinl points should be borne in mind : 

(1) If headache and delirium xtjttehTonhe. tneninrjilia if frobahhj jireaent, 
and not merely toxocmia , — Contrast an onhnary case of typhoid fever (toxasraia), 
in which headache and delirium altenmte, the p-atient being free from pain 
when he is delirious, with cerebro-spinal fever (meningitis), in which the 
patient's headache and delirium arc both present at the same moment. 

(2) rowW;^.— If this occurs not merely at the onset of the fever, but 
on Bubsequeot days also, at a time when the invasion period of the infection 
may be caid to be passed, it is evidence of meningltiH. 

(3) PuUe and respirations. — Irregularities in rhytlim are in favour of 
meningitis, and so is a relatively low pulsc-rntc in comparison with the height 
of the temperature, provided typhoid fever can be eliminated. 

(4) i*ct^fla?rfema, though Its presence is much in favour of meningitis 
as against toxmmi.i merely, is not of much value In thi.s connection. Ijeeause 
it is usnally absent at the early stage of the disease when the diagnostic 
problem requires urgent solution. 

(5) Cervical riijidiltj and laufrteas cj the hamstrirrgs, though euggestivc of 
meningitis, are often present in mcningism. 

These five points are worthy of the most critical investigation. All other 
clinical features that may be present ore equivocal — they may bo produced 
by a toxic state of the brain or meninges. statement refers to the state 
of the pupils, whether contracted or diiate<l ; the presence of laches ccTcbrales ; 
the absence of the superficial or of the deep reflexes ; the “ peevish ’’ state of 
the patient with a resistant attitude; marked insomnia or persistent 
etnpor. 

(a) Influenza . — ThU probably gives most difficulty in actual practice. 
It should he noted that cerebro-spinal fever is xery ofta\ mistaken for infiuenza, 
whereas tnjlucma is rarely niis/aken Jot cerehro-spinal fever. The reason for 
this lies in the fact that the diagnosb of influenza is too often by exclusion. 
Fever prolonged past the seventh day, in the absence of an inflammatory 
focus (bronchitis, pneumonia, plcuri^, sinusitis, etc.), is unlikely to be 
due to inflnenza, and should therefore lead to a critical revision of the 
diagnosis. A leucocyte count is often helpful. 

(h) Typhoid fever . — The onset of the illness is nearly always a gradual 
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one and the evolution of the toxic eymjitoma is ranch more deliberate than in 
ccrebro-spbnJ fever. This is perbapa the most significant diifexentbl point 
dinically. The lencocyte count is very helpful, and may prove of great 
diagnostic assistance l^orc Widal’s test is available : the count « Iott in 
t)phoicl {2000 to 7(X)0), but it is iiigh iu cercbro-spinal fcTcr (15,000 to 40,000). 
The rose spots of typhoid do not appear until the eighth or tenth day, u-hcreas 
the rash of cerchro-spinal fever which might be confused with these usually 
appear* ranch earlier. If the spleen is palpable in cctcbto-spind fever this 
is the case early, whilst the disease fa at its “ scpticamio ’’ stage ; in typhoid 
the spleen can rarely bo felt before the end of the first week. The d^ocia- 
tion of headache and delirium in toi®mia already referred to is strikingly 
seen in typhoid fever. Moreover, the disappearance of the headache alto- 
gether, which occurs so frequently in typhoid fever after the tenth day, fa 
another point of distinction ; although its severity may diminish, it is rarely 
absent so early in the course of ccrcbro-spinal fever. As soon as a positive 
Widal test fa obtained (usually about the seventh to tenth day), this finding, 
together with a lencopcnia, may be relied upon as decisive in favour of 
typhoid. A positive blood culture may often be obtained before the agglut- 
ination test is available. 

(c) jpncuwom'a.— Acute pneumococcus infection fa the most common 
cause of a toxsmic state leading to memogism ; the patient is usually a child, 
but not always ; the lung consolidatlou fa often apical and therefore the 
more cosily overlooked. The symptoms of meningeal irritation raar precede 
the signs of pulmonary dfacasc, in which case the diagnosis can only be settled 
by lumbar pancturc, or they may coocnr with such signs, in which case some 
cate must be exercised lest the cose be one of ccrcbro-spinal fever ushered in 
by pneumonia. Here the leucocyte count fa of no help, for there fa 8 high 
leucocytosis in pneumonia as in ccrcbro-spinal fever. A blood culture may 
reveal pneumococci, or a lung puncture may yield direct endcncc of the nature 
of the infection ; but if the diagnosis is considered in serious doubt, it will 
probably be deemed wiee to perform lumbar puncture. 

(d) ^/caj/cs— The dificrentfal diagnosis between this disease and cerebro- 
spinaJ memngitfa does not appear to be a matter of practical difficulty. Bat 
in the writer's experience, although no reference is made to the fact by 
authors, it fa sometimes necessary to decide whether or not a mixed infection 
u present. There fa good evidence that acute encephalitis may occur as an 
immediate Bcqoel to measles. 

S A/aliynanl small-pox, on the authority of Milligan, simulates cerebro- 
fever very closely, on account of the sudden onset, headache, vomiting 
and pain in the back. But as the eruption occurs on the third or fourth day 
the diapiosfais not left lontiadnaht. 

(/) Rheumaiic facr.-^li cercbro-^inal fever begins with arthritis and 
ptof^ acid sweats, if the patient a an adolescent, and if the pains are 
specially referred to the joints, the diagnosis of rheumatic fever is at first 
MrOonaWe. The addition of an erythema makes the simulation all the 
closer. The failure of salicylates to relieve the pain, or to reduce the fever, 
fhq^d at once arouse suspicion. The important distinction between early 
ngt^ty of the neck m racmngitis and rheumatic stiffness— that the former 
tends to mcrc.'wc with examination, and the Utter tends to decrca 3 e-~Bhonld 
1* rememberea m this connectioo. 
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2. DnrtiRT.KruL Diaonoszs op CcREBRO-sr/yAL F^ver frou certazx 
Diseases op the Central Nct.vous System. — ^Tlie most important of these 
diseases sometimes introdacing n diQicalty b : 

Pofiomt/cfi/b («»/on<ifc parafyris). — ^Thb disease, like ccrcbro-spmal fever, 
arbts in epidemic and in sporadic forms. Of recent years there have been 
several small epidemics in England. Sr^zodic coses am vciy common. If 
the type of the disease b the usual one, little or no difficulty is introduced in 
diagnosis from cerehro-spinal fever, because the invasion or febrile stage is 
short and the degree of illness it involves b not great ; it b quickly followed 
by the paralytic stage, and the real nature of the malady becomes manifest. 
In the cerebral tyjie of poliomycHUs, however— acute polioencephalitis — 
there may bo considerable rcsemblanco to ccrcbro-Bpinal fever, in that the 
patient often lies In a state of semi-stupor, and vomiting may occur and may 
persbt for 2 or 3 days. It is, however, in tho meningitic form of the disease 
that a real difficulty presents itself. There may be added to tbc headache 
and vomiting, pain and stiffness in tho neck and spine, and even some degree 
of opbthotonos. Careful study of the cerehro-spinal fluid usually serves to 
differenfiate the two diseases. 

Encephaliiia Miar^ca b differentiated by the characteristic lethargy (os 
against coma), the absence of rigidity and the spinal puncture findings. 

3. Dippbrential DtAoxosis op Men'ikoococcus prom oniEB Forms 
OP UEKtxams.— (1) Vneumococcus meningitia b rarely primary ; almost 
always it complicates coosolidation of the lung, or picurby, or otitis 
media, or infection of tho nasal sinuses, ^^^lcn it occom it is apt to he 
extremely acute. 

(2) Slreplococau fneninyitis usually complicates some infective process 
obout the skull, and most often thb b irnddle-ear disease or sinusitb. In 
tbo majority of cases some surgical procedure has been attempted for tbc relief 
of the primary condition, 

(3) “ Influenzal " meningitis is a term applied somewhat loosely. Know- 
ledge imparted by lumbar puncture makes the uiagnosb of influenzal mcninp'tb 
impossible from clinical grounds alone. Those cases ia which Pfeiffer’s 
bacillus b isolated from tbc lumbar puncture fluid, with the exudate of an 
acute meningitis, and definite symptoms, arc not usually cases in which 
influenza has been suspected, still less ^agnosed. Such cases arc preferably 
termed "Pfeiffer bacillus mcningitb.” 

(4) Typhoid meningilU, — A true infection of tho meninges may occur in 
typhoid ibver, but it must not be inierred that a patient ncccssariiy has 
typhoid meningitis because tho bacillus is grown from the lumbar puncture 
fluid. This may occur without clinical evidence of meningitis and without 
histological and chemical changes in tho ccrcbro-spinal fluid characteristic 
of meningeal inflammation. 

(6) Ttihcrcubus incningilis. — This b by fer the commonest form of acuta 
meningitis and therefore deserves fuller mention. Tie most helpful points 
in a differential diagnosb from meningocoeens meningitis aro the following. 
Tuberculous meningitis is rarely so sudden in its onset, the meningitis 
symptoms being preceded by a longer period of malaUe, which begins 
less abruptly than tho invasion symptoms of cerehro-spinal fever. The 
temperature b seldom high, except as an ante-mortem event, tho usual 
range being 99“ to 101“. Retraction of the head b transient and ill-marked, 



60 GENERAL INFECTIOUS DISEASES 

or is ob'cnt. Photophobia is more common than 51 is in cerebro-spinal 
fever. In odolts aphasia is often a common and an early symptom. 
Tnjc (paralytic) squint 5s common. The “ peevish ” condition in children 
is mnen more marJced during the first week. In both children and adults 
the depth of the atnpot after about the tenth day is much greater. The dis- 
coverv of tnbcrcles m the choroid is pathognomonic, but these lesions rarely 
appear before tho third week of the disease, and are therefore not of mneh 
service for diagnosis. Some authors lay stress npon the presence of signs of 
tuberculous disease elsewhere in the body as assisting in the diagnosis, but 
this is, of course, not true. Except in the case of adults, and by no means 
always then, there are rarely any such signs. The leucocyte count affords no 
differential help os from cerebro-spinal fever, a leucocytosis of considerable 
size {15,000 to 50,000) being present in tubctcnlous meningitis. The abdominal 
rcfle.xes arc usually retained, whereas in meningococcal meningitis they arc 
prone to be lost early. 

Iloicerer high o degree of prolahlit^ thal a palient it suffering from 
meningitis mag result from a <7fn<Tal examtnalion, confirmation of this view 
rests ettiiTthj upon the results of lumbar puncture. For three reasons it should 
not he deferred: it esiallishes the diagnosis that meningitis is present; it decides 
the nature of the infection; it is a valuable aid to trcatmait *n the event of a 
positive result. 

Prognosis.— The mortality in cerebro-spinal fever is undoubtedly higher 
in the epidemic than in the sporadic coses, if the post*basio meningitis of 
iufAots, tn which the mortality is very high, ho excluded. There ore, however, 
no good figures upon which to base an estimate of mortality in the sporadic 
cases. In epidemics the mortality prior to the introduction of serum 
imlment waa about 70 to 80 pet cent. After its introduction the mortality 
fell to half this figure. With so^honamlde treatment the figure has probably 
reached 10 per cent. 

The infiuenee of age is noteworthy. The disease is extraordinarily fatal 
in infants (patients under 2 years of age). This statement holds good both for 
the post-basic cases which arc so often subacute or chronic in character, and 
for the acute coses. The mortality b lowest between the ages of 6 and 
10 years. 

A fulminating form of onset b invariably bad, and the mortality in these 
CMM b very high, if indeed it b not 100 per cent. In the cases with less 
vicious invasion ^mptoms, one or more of the following symptoms betoken a 
grave issue : early loss of consciousness, wild delirium, persistent insomnia, 
extensive htcmonaagic eruption, cyanosb. IjitcT in the course of the disease 
the worst sign is the appearance of hydroccphalas. 

The degvtft uf fev«, the intevsity of the htsadnebe, the amount of rigidity, 
the presence of marked emaciation, frequency and irregularity of the pube, 
rbythmic.al respirations, the presence of he^cs— none of these things kelds 
any information of value in predietbg the bsue of the dbease. In feta other 
diseases, if in any, is it possible for #A« patient to be to ill and yei to recover 
com^elg, as in certbro-spinal fever. 

The most important fact bearing upon prognosb b the stage in the dbcaso 
at uhicli Irc.stment is begun. 

Tceatmetit. — !, I’RoviiYiAtmo. — ^The principles governing prophylaxb 
are those applicable to infectious dbcascs in general. Although it would 
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appear that the healtliy carrier 13 mote rcspoosihle foe the spread of the 
disease than the patient himself, it b none the less important to isolate every 
case of the disease and to exercise all precautions against fnrthcr contact 
Trith healthy persons. Whenever possible the patient should be transferred 
to a hospital, and preferably to an mstitutioo where the staff is accustomed to 
deal witii infections diseases. 

All contacts who are found to ho carriers should be placed under quaran- 
tine, and should he kept tbero aatd the noso-nharyiuc is free from meningo- 
cocci. The carrier should live as far ns possible in the open air. For lavage 
of the noso-pharjmx, and for a gargle, a weak solution of iral may bo usc<l, 
or peroxide of hydrogen, or a 1 ; 1000 solution of permanganate of potash, 
adding 1-5 per cent, of sodium sulphate to assist penetration (Gordon). For 
spraying the nose or fauces, a 1 per cent, solution of iwlino with 2 per cent, 
of mcnlnol in parolcin may be used. 

The use of a meningococcus vaccine for the purpose of clearing the throat 
has not proved to be successful. 

2. Curative.— (1) Drug treatment. — ^Tho introduction of sulphanilamide 
has revolutionised the treatment of this disease. It is of vital importance 
that the drug should bo given at tlio carUest possible moment after the 
diagnosis has been made oris strongly suspected. (For details of sulphonamide 
and pchicillin therapy, see pp. 11, 17, 18 ) 

The persistence of an ensuing temperaturo of 03®-100* docs jjot necessarily 
imply that the infection is still active. 

(2) Scrum treatment . — The indications for the use of serum are (a) intense 
toxic symptoms, (6) unsatisfactory respooso to sulphonamidcs and (c) 
evidence of idiosynernsr to these drugs (see p. 17). In (a) the scrum is ^ed 
» supplementary to suipltanilarntde, not as a substitution for it. It is given 
intrathccally iu doses of slightly less bulk than the amount of ccrcbro* 
spinal fluid removed. In highly toxic cases it moy also be administered 
intravenously, in doses of 60-100 c.c. diluted to 250-500 c.e. with normal 
saline. 

The serum may be allowed to flow by gravity into the itimlwr risferno 
following lumbar puncture, or it may bo injected with a Bjiingc nbich fits 
the lumbar puncture needle ; the scrum roust be warmed to body beat and 
the injection made very slowly. The volume of scrum injected must not 
exceed that of the cerebro-spinal fluid withdrawn. Scrum may also be 
introduced into the cisterua ma^na. To reach this the needle must pass 
through the posterior atlanto-occipital h'garocnt, which is not nearly so thick 
and resistant os ore the interspinous lig.amcnts between the spinous processes 
of the lumbar vertebra), before entering through the foramen magnum. The 
posterior rim of the foramen magnum in the odult is just over 1 cm. from the 
posterior surface of the medulla oblongoto, whereas a distance of only O-D cm. 
separates the lowest port of the medulla from the posterior arch of the atlas ; 
the puncture therefore should bo made os near to tbc upper border of the 
atlanto-occipital ligament as possible, and the needle inclmed upwards. The 
patient lies on his left side, with the bead erect ; if head retraction be present, 
a general ansesthetic is essential in order that the rcqulsito position may be 
assured. The uppermost bony point pal(:»blc in the mid-lino of the back of 
the neck is the spmo of the axis. The slon in this area is cleaned and, if general 
anscsthesia is not used, the tissues ate infiltrated with sterile local amcsthetic. 
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After this has hnd time to act, tlie is nicked witk a skarp-pointed knife 
inst above the level of the epine of tho axis in the middle line, A line lumbar 
punctnre needle with a very short bevel is now inserted throngh the nick, 
ond its direction bo adjusted that it is continuous vrith a line passing through 
the level of the external auditory meatus to emerge on the forehead about 
3 cm. above the bony prominence at the root of the nose, known as the 
glabella. ITie needle pushed steadily along this line will impinge on the 
occipital bone just posterior to the foramen magnum; the correct depth is 
thus determined and the needle withdrawn, almost to the skin, its direction 
altered slightly downwards and on reinsertion the point enters the cisterna 
Just below the rim of the foramen ; this is apparent to the operator by the 
sense of diminution in resiamnee to the passage of the needle. The cisterna 
magna is entered at a distance of 4-5 cms. from the sldn in an adult of average 
build. . ^ 

(3) General monayemcni. — ^Tho diet is to be adjusted to the patient|8 
condition. The disease is an exhausting one, and as full a dictarj' as is 
consistent with the state of the digestive eecretions is to bo allowed. If 
the fever is a conspicuous feature, and the patient is drowsy or delirious, the 
mouth is usually tiiy ; the diet is then ncccssatlly restricted to fluids, which 
should be given in the form of diluted milk, and freshly prepared meat 
cjsencca, in small quantities at frequent intervals. Water should be given 
freely. If the patient is in a elate of stupor the act of swallowing must not 
be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 21 hours. According to the age of the patient, from 5 to 
10 ounces of citnted milk and water (equal parts), or of peptonlsed milk, or 
of beef essence arc allowed to run into the stomach from a funnel attached to 
the tuba and held at the necessary height above the bed. If vomiting is 
troublesome, peptomsed milk shoulo only be used, or whey or albumin water. 
If this symptom is persistent, it may be advisable to put no food at all into 
the stomach for 24 to 43 hours, relying upon salino injections (5 to 20 ounces 
according to ace) per rectum every 6 hours, supplementing these, if thought 
desirable, by tlio subcutaneous uso of a 10 pet cent, eolutiou of dexteose in 
normal saline. 

The bowels are usually constipated , it is therefore frequently necessary 
to use purgatives, avoiding salines if eulphonamide is being given. If the 
patient is comatose early in the disease, when treatment is beginning, it 
may bo advisable to give 2 minima of croton oil in bnttcr or moist sugar. 

Urinary diflicultics do not usually occur unless the patient is unconscious, 
in which case it is important to bear in mind the possibility of reten- 
tion, which may lead to “ overflow incontinence.” This condition 
indicates the uso of the catheter, with tha customaw care in the matter 
of asepsis. 

(I) The trcttlment of ctrinin symptowis.— Ifeadache is usually the most 
distressing symptom calling for speciai treatment. Thenarone, caSeinc, and 
acctylsalicyho acid may all be tried in full doses ; morphine may bo imperative 
m some cases, because nothing else may bo of any sendee. Restlessness, 
debtiam and insomnia,— if these synmtoiM are tronblesomo a trial should be 

^ Ammon, htomid., grs. 
JO-30; Tr. vnlcnan. ammon., min. 10-30; Syr. chloraUs, min. 20-120: 
Aquam »d fl. ox. I ; S.— Secundis horia ad doses iv-vi. 
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The pains and the stifIncM arc best treated by warm baths at a temperature 
of 102* to 10-1* F. _ 

If the delirium is exhausting or the condition verges upon mania, vapour 
of chloroform may be used, or morpluno with atropine may bo given. 
Hyoscino should be avoided. 

In arthritis the affected joint is best treated by fixation, by the application 
of hot stupes, and by liquid. If the effusion becomes considerable, or docs 
not quichly yield to these measures, tho joint should bo aspirated. 

(6) Tfie repclition oj Me lutnhar fmttdurc.^A lumbar puncture of necessity 
precedes the diagnosis, WTien serO'thcrapy is in force the puncture is, of 
necessity, repeated at each dose of scrum. There remains tho question of the 
therapeutic value of thecal drainage here as in tho other forms of pyogenic 
meningitis undergoing snlphonamido treatment. There arc reasons for think- 
ing that drainage at certain intervals, csnecmlly in children, tends to prevent 
tho development of the most serious of the complications of the disease, a 
state of hydrocephalus. Tho writers ate of opinion that the process has 
beneheial effects upon the course of tho disease in many eases. This, not- 
withstanding the fact that whole groups of cases have been successfully 
treated by chemotherapy with no further lumbar puncture than that made 
for diagnosis. 

(6) Trealrwni cj hydrocfphalu.t . — If a condition of iiydroccphalus has 
been diagnosed, it is ad^dsablc to tap tbe lateral ventricles and to inject 
scrum. This procedure is not so diilicult nor so dangerous as may be 
supposed. 

(а) The patient is usually an infant with open fontanellcs. The region 
of the anterior fontancllc is shaved and the skin is sterilised. A stout needle, 
to which a syringe can bo attached, is inserted at the lateral angle of the 
fontancllc, and is gently pushed towards the mesial line for a distance of 
an inch or an inch and a half. In older patients a special drill may ho neces- 
sary. Tho fluid is usually under considerable pressure, so that it becomes 
quickly known when tho needle reaches it. It is not necessary or advisable 
to attempt to withdraw more fluid than comes into the syringe with very 
gentle sapiriition. 'With great care, an amount of scrum less in hulk than tbe 
fluid withdrawn is now introduced into the ventricle. 

(б) In older children and adults the operation of decompression becomes 
necessary; and here ag,alD, though a much more serious procedure, the 
practitioner should not hesitate to give tbe patient tho oenefit of the 
operation and of the use of scrum by this special route. 

HonDEB. 

A. E. Gow. 


TETANUS 

Synonym. — ^Loclqaw. 

Definitions. — An infective disease, due to the toxins of the Clostridium 
tetani, and showing itself by tonic spasm of the masseter and other muscles 
with paroxysmal exacerbations. 

Etiology. — ^Thc bacillus of tetanus is a slender rod 4 to 5 ^ in length and 
from 0'3 to O'S /t broad. It is a spore-bearing anaerobe. The vegetative 
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foitM ate sligMly motile, and wtea atained bj' special metho^ aiow 
numerous fine flagella arranged all round the bacillus. In material from 
infected wounds, and usually in cultures after 24 hours’ ineubation at 37*5® C., 
spores occur. These arc terminal, pving rise to tbc characteristic drum- 
stick oppcaraucc. As cultures groir older the numerical proportion _ of 
sporc-bcaring forms increases, and in very old cultures only epore-bearing 
forms or spores are found. 

Disrri&w/ion.— In nature the tetanus bacUItis is found in the soil of lughly- 
manured districts, and in tbo dejecta of various animals, especially the 
herbirora, in the intestmes of which it exists without causing pathogenic 
effects. By comparison with the widespread distribution of the bacillus 
and its spores the disease is rare. In infected wounds the bacillus occurs with 
other spore-hearing anaerobes associated with pyogenio cocci, and saprophytic 
organisms of various Idnds. In consequence ot its association, in nature and 
infected wounds, with other organisms, the bacillus is diiCcuIt of isolation, as 
a large proportion of the associated organisms grow with much greater rapidity. 
Use is made of the fact that the spores will resist a temperature of 80® C. for 
an hour. Suspected material is iiiocnlated into agar or serum-agar slop^ 
or deep tnbes of glncosc-agar, and incubated for 48 bours. The culture is 
then subjected to a temperature of 80* C. for three-quarters of an hour, and 
s'ubcuhurt.'s are made on agar plates which ore incubated anaerobically. By 
this means all non-sporing bacteria, and the vegetative forms of the spore- 
lieatcrs, are killed, and only sporc-bcaring organisms remain to be dealt 
with. 

The disease follows injitry to the tissues in most cases, and even when 
no injury is kmown to have occurred, it is highly probable that some slight 
nbrnsion has been present. Tlic term “ idiopathic tetanus ” has been 
given to those casea m which no discoverable injury is present. Those 
wounds, usually of the hands, in which the tissues have been badly damaged 
rather than cleanly cot, are specially liable to he followed by tetanus in- 
fection, Cases have occurred from the use of contaminated gelatin used in 
Bubcutanrous injections, prey wool employed as padding for splints, and from 
catgut 8uturc.s eimilarly infected. 

Titanus is more common in tropical than in tempetate zones. A special 
form of the dise.^sc, ZeMni/t nrono/orum, is peculiar to the tropics, and results 
fromsepsisin attending to the child’s navel. This variety, which has occurred 
i^epidemics, is " almost peculiar to infants of the filthy poor ” (Hirsch, 

Pathology, — In nature tbc disease is produced by the introduction of 
infectcil lunfejial through an abrasion or wouml. which may be so minute as 
to dtWtion. Vrobably there is no sndi thing ns idiopathic tetanus, 

but infection is powible through the bioncbial or even intestinal mucosa. 

If the bacilli or spores, free from toxin or from pyogenio cocci, bo intro- 
duced into an animal, infection may fail to occur, the protection afforded 
being probably accounted for by phagoc.rtosL*, for if spores enclosed in a 
IwpiT sac be introduced into a susceptible animal infection occurs, as the 
sac protects tbo spores from phagocytoris. The presence of pyogenic cocci, 
other micro-organisms, and the fragments of bono and foreign material 
incidental to coinpouDd fractures and gun-shot wounds, all conduce to the 
conditions favourable to growth of the tetanus bacillus. 
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Thej^od of incvlation, folJowing iofection tritL tetamis bacilli, varies 
with different animals. In man a wHod of from 2 to 14 da^'s occurs, but the 
period may be longer, and as a rule a long xncabation period means a more 
fai-ourablc prognosis. 

Tetanus toxin . — ^Tho tetanus bacillas, litc the diphtheria bacillus, 
produces its pathogenic effects by reason of the soluble toxin it clal>orates. 
Bacterium-free filtrates of cultures, os shown by Kftasato, when injected 
subcutaneously or intravenously into mice, cause tetanic spasms, at first 
in tbc neighbouring muscles and later more generally, and death has 
resulted. 

Tetanus toxin is one of the most powerful poisons Imown, the fatal dasc 
of a probably impure toxalbumin for a mouse being found by Brieger to ho 
0-0005 mgra. 

Different degrees of resistance to the loxio are shown by different 
animals. The horse and man are the most susceptible. On a basU of 
weight the horse is twelve times and the guinea-pig six times as susceptible 
as the mouse, while the hen is two hundred thousand times as resistant. The 
incubation period is shorter when toxin is intravenously injected than when 
introduced subcutaneously, and is shorter in smaller than in larger animals. 

It has been proved that tortn is obsorbed by the cnd-platcs of motor 
nerves. This was shown by severing the sciatic nerve of an animal near the 
spinal cord. The corresponding hind limb was then injected with toxin. 
A portion of the dinded nerve was then niaced in another animal end 
tetanus rcsolted, while if the nerve were ent uistally, and a proximal portion 
thereof were transplanted, no infection occurred, though in both cases the 
nerves were equally bathed in lymph containing toxin. And, again, if an 
excess of toxin bo injected into a sound limb omy that portion of a nen’e 
distal to a section in another limb shows absorption of toxin. Introduction 
of a lethal dose of toxin into a nera’o such as the infra-orbiul, containing no 
motor filaments, is not followed by characteristic tetanus sj-mptoras. 

The toxin passes centripetally up the nerve and affects the motor nerve 
cells corresponding thereto, thus accounting for the longer incubation period 
in ia^cr animals. If antitoxin bo injected into a mixra nerve, such os the 
sciatic, toxin is prevented from passing up that ne^^•c ; but toxin injected 
into a similar nerve will act letbally even though a largo excess of antitoxin 
had been previously injected intravenously. In one case, indeed, it was 
, shown that a dose of toxin injected into the sciatio nerve of a highly 
immunised animal caused tetanus. Possibly these results arc accounted for 
by the now weD-known difficulty of bringing antibacterial and antitoxic 
bodies in the blood to bear on the cells of the central nervous system, a 
difficulty which has been met, to a certain extent, by the introduction of 
intrathecal medication. 

Symptoms. — The incubation period baa already been referred to. The 
earliest symptom is, in the great majoritv of cases, the so-called trimuj or 
painless tome spasm of the massetcr nioscics. Beginnidg as a slight stiffness, 
this increases until the jaws arc firmly clenched, the patient being unable to 
open the mouth. The stiffness may involve the mrucles of the neck at the 
same time as the jaws, or a little later. The facial muscles are affected next, 
and the fades presents the Hsus tardonicus due to the tension in the frontalis 
and in the muscles at the angles of the mouth. The muscles of deglutition 
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»n! nnolhsT gtonp early aScctcA Theie a, from these parts, a steady spread 
of the spasm to the troirk and then to the limbs. Rigidity tend^o appear 
early in the rectos abdominis and in the addactors of the thighs. The tendon 
jerks tire exaggerated and attempts to elicit them produce spasms, local or 
general; attempts to elicit the plantar reflex may cause extension of the 
knee (Gordon Holmes). The tonic spasm in the muscles of the trunk, which 
may develop in from 12 hours to a week after the appearance of trbmus, 
usually show exacerbation in paroxysms, with resulting postures termed 
respectively opisthotonos, emprosthotonos and pleurothotonos, according as 
the muscles oi the back, abdomen or one aide of the body are in a state of 
spasm. These psro.xyama may be induced by divers irritants, and are agonis- 
ingly painfol ; the earlier they occur the more grave is the prognosis. 
Retention of urine is common. 

Less common manifestations include a local contracture of muscles in 
the neighbourhood of the wound, which may precede trismus or more general 
spasm by several days ; the localisation of stifihesa and spasm in tetanus 
may be a result of immunisation. Thus, in a wound of the forehead there may 
be a facial palsy or an ophthalmoplegia on the same side or, with a wound of 
the hand or foot, painfuf spasm of the muscles of the limb may develop before 
spasm appears elsewhere. In some of these local forms general spasms may 
bo absent throughout or, if trismus is present, this may be transient. In 
" heal Manus ” the incubation period is aomethnes as long as 30 days. 

The disease is often apyre»il, but in eomc cases the tcmperatuiB lisea 
with the development of the general ayroptoms, which include headache, 
pains in the back, anorexia, constipation, insomnia, yawning, sweating and 
a facies of great anxiety. iryperp;^xis may precede death. Conscioosness 
remains clear. The ccrebtosumal fluid is unaffected. 

Course.— The coarse of the disease is variable. Sometimes it is as short 
as 4 or 5 days, the patient dying of spa^ of the glottis, asphyxiation, broncho- 

f ineumonia, heart failure or exhaustion. Other cases, less fulminant, last 
rom 7 to 14 days. A few eeem to deserve the term " chronic.” 

Diagnosis. — A relatively trivial disease which may, however, cause somd 
anxiety from its rcscrabLancc to the trismus of tetanus, is the fixation of the 
jaw seen in certain cases of fep/r'e ihroaX and septic, especially impacted, teeth, 
with phlegmonous involvement of the floor of the month, penosteum, etc. 
Careful examination of the mouth nearly always solEcea to determine the 
real nature of these cases, and the presence of enlarged and tender cervical 
glands a.ssists the diagnosis. 

Strychnine poisoning presents features resembling tetanus in that the 
spasms are yety^ similar in both diseases. But between the spasms in 
strychnine poisoning the muscles arc rcbxed, a condition never seen in tetanus. 
Another point of distinction is iho fact that tnsmus and cervical rigidity 
never cast alone in fitrycliniao poisoning, whereas ther freoucntlv do- in 
tetanus. J 'i J 

In any doubtful case of injury, in which there arc damaged tissues, 
bacteriological investigation of the exudate and of material from the depths 
of the wound should at once be made. 

Prognosis.— This is alwaj-s grave. The mortality in a large seric-s of 
cases appears to be ncatlr CO per cent aiiU). Infants and children rarely 
recover. The absence of fever, a more or kas normal pulse-rate, a long 
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incubation period, nnd ft elovr development of the Byraptoms arc favourable 
points- If the patient reaches the tenth d^y of the aiscase, his chance of 
recovery is considerably increased. 

Treatment. — I. Pbopuylactio. — AH wounds of a suspicious character 
should be well curetted under a general anresthctic, the raw surface should 
be thoroughly treated with antiseptic and antitoxin administered. 

Antitoxin has for some time been used iu connection with wounds in- 
fected with road-sweepings, or garden soil, and in America chiefly in cases 
of wounds connected witn Independence JDay celebrations, in consequence 
of wWch injections a \Try defloite fall in the death-rate resulted. 

During the War of 1014-1918 antitoxin was used on an extensive scale. 
During the early period, with no special arrangements for prophylaxis, the 
incidence wna about S per 1000. Later, with the use of 500, and then 3000 
international units (I.U.), of antitoxin, the iucidence fell to 1 in 1000. Follow- 
ing passive immunisation induced by prophylactic antitoxin, cases which do 
develop tetanus tend to have a longer incubation period and the disease may 
remain " local,” But such passive immunity docs not persist for more than 
3 weeks ; hence to ensure protection the dose of antitoxin must be repeated 
at fortnightly intervals where wounds do not heal. 

In 1 924 Kamon and Zoeller showed that tetanus toun might be so treated 
as to lose its toxicity and still retain its antigenic power. The material, e.allcd 
'* toxoid,” has been proved of great service as a preventive agent. At the 
B.A.M. College it has been proved that two doses of 1 c.c. each of toxoid, 
given at inter^'als of fl weeks, confer immunity lasting at least 2 j*ears. This 
IS now the practice in the British Army before a man goes on active service. 
The second injection is most essential in the production of active immunity 
/or, following it, the rise in antitoxin content of the patient’s serum is far 
greater than that consequent upon tbo first. 

2. Curative.— K eep tho patient as quiet w possible in a dark and noise- 
less room. Feeding may be impossible by month, in which event nasal 
feeding may bo attempted, and ii this, too, is impossible because of spasm, 
recourse must be had to glucose-saline rectal drip. 

It is profoundly important that no delay s^atever should occur in the 
use of antitoxin. Iniection may be made intravenously, intramuscularly, or 
intrathecally. The lost route achieves easier access to the affected nerve 
cells, though it is usually, and rightly, combined with other methods ; the 
great disadvantage lies in the liability of the manipulation to induce or 
accentuate muscular spasms. 

Provided there be no contra-indication to the administration of horse 
serum — freedom from previous scrum therapy, freedom from allergic mani- 
festations which might necassitatc rapid dcsensitiration (see p, 7), antitoxin 
may be injected undiluted into the vein and theca. As soon a.s symptoms 
appear, 200,000 units arc pVeu iutnircnoasly and 80,000 intrathecally. If 
the wound involves a limb, a farther 10,000 units should he injected into the 
tissues on the proximal side. Antitoxin is excreted slowly aM its presence 
in tho circulation h.i3 been demonstrated at least 30 days after a large single 
dose given by the intravenous route (CSolc). If all goes well, therefore, there 
is probably nothing to be gained by repeating the dose under 7 days ; in 
extensive wounds &0,000 nruts should be given at weekly intervals by the 
intravenous route until spasms cease. A rimilar dose should be ndmlnistcrcd 
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nt least on Iioar before any fnrtbcr sni^cal treatment or manipnlation is 
imflertatcn. 

Before the oncet of tetanic convulsions, a mixture of cmoral grs. JO and 
bromide grs. 20 given by moutb two- or four-hourly, or luminal grs. 1 by 
mouth or subcutaneously os often as icqnircd, is indicated to lessen excita- 
bility and procure sleep. Avertin or paraldehyde administered per rectum 
ate the Iwat remedies by which to control severe spasms. For a man weighing 
10 stones (C3 kpm.), G c.cm. of avertin or 20 c.cm. (5 dr.) of paraldehyde 
shaken up in 200 c.o. of normal saline, ahonld eufllcc to hold them in. check 
for 4 to 6 houn, after which the dose may require to be repeated. IVhUe the 
p.aticat is under the influence of avertin trismos may be relaxed and attempts 
at feeding arc most likely to Iw sncccssful 2 or 3 hours after its administration. 
Chloroform v.apQur is also of valoc, but when sp-isms arc severe it cannot be 
inlwled. A more or less continuous use of morphine or hyoscine is an 
alternative measure. 

Less Eoccftsa has attended the therapeutic use of tetanus antitoxin than 
Ls the case with diphtheria antitoxin. This result is largely, if not entirely, 
acconntwl for by tne relative slowness in the onset of symptoms in tetanus 
03 opposed to diphtheria. The a^mcot for tlie prophylactic use of anti- 
toxin in every c.aee of a wound contaminated with road material or soil 
contaminated with animal excreta becomes correspondingly strengthened. 


ANTHKAX 

Synonyms.— Wool-sorter’s Dbeose ; Splenic Fever of Animals. 

Definition. — An aento infective disease cansed by tlie Bacillus onMracis. 
There are three clinical forms of the dbease, according as the lesion is in 
the akin (malignant pustule), in the long (pulmonary anthrax), or in the 
intestine. 

iEtiology. — B. ont^racij b a large Gram-positive bacillus possessing a 
capsule. On artificial media it grows in long filaments which, owing to the 
fact that the filaments do not readily break up into individual baciUi, tend 
to bend upon themselves and thus cause tbc outlines of the colony to assume 
n whoricd appe.aranco that is cbaractcrbtic. Spores always develop in 
cultures in the presence of free oxygen. 

In the lissuo.3, howemf, the l»cOli occur in straight rods measuring 
from 5 to 10 /I by 1 to 1*5 fx, the longer fornw generally being found in attenu- 
ated cultures, and the bacilli found m the gelatinous cedema are usually 
longer than those found in blood. Spores never develop within the infected 
animal since free oxygen is necessary. The micto-organistu b non-motilc. 

In the herbivora, especially sheep and cattle, the dbease occurs epidemi- 
callv and the infection o-^umes a ecptkwraio type. The spleen may bo two 
or three times its normal size, and on section may be diflluent. An impression 
pwparation from the cut surface shows enormous numbers of bacilli together 
with blood cells and mononuclear Icncocytes. The liver and kidneys arc 
in rinulat condition, and the lymphatic system is extensively involved. 

The bacilli m the blood are mvariabjy in the vegetative form, and it is 
only after b<ing voided from the body that they produce spores, these being 
extremely rrsistant to adverse influences. It b claimed that spores may 
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TCmain on the ground in a state of latent activity for aa loa^ ns 12 years. 
But it is suggested by M. Fadycar and others that soil infection counts for 
little in this country, most ca^s being traceable to imjiortcd food stuffs, 
hides and brushes. 

The canuvora are relatively immune, especially the dog. 

Man occupies an intermediato j>ofition, and the disc.isc is ahrays com* 
TOunicated to him directly or indirectly from animals. Two principal forms 
occur, malignant pustule, a local infection through n cut or abrasion of tlio 
skin or a hair follicle, and wool-sorter a dL«casc, an infection starting in the 
trachea and hronclii from the inhahition of diwt containing spores. 

Infections of the intestinal tract may occur but arc rare. Such infections 
must originate from spores, as the hacUlt do not withstand the action of 
gastric juice. 

Bacteriological Diagnosis. — In a ease of suspected malignant pustule 
direct microscopio examination will usually show the bacilli in the fluid 
in the surrounding vesicles. Sometimes ciainination of the sections of the 
excised malignant pustule is nceess.ary. Cultures on agar will show in 21 
hours the charactonslic waNy-outlincd colonics. Blood cultures in man never 
show the bacilli until just before death. Putrefaction rapidly destroys 
anthrax bacilli, hence the rccognirioa of tho bacillus In putrefying tissues 
entails careful bacteriological exanunation and animal cxpcrimcntH. 

A guinca*pig may be inoculated with suspected material, and if anthrax 
bo present will usually die witliin 2 days, and the bacilli may bo demonstrated 
in tho spleen. 

Immunity.— -rastcur, noting that one attack of anthrax iinmunUed 
an animal, elaborated a metb^ of ortificinl immunity. He attenuated 
caUnres by growth at C. Sheep sundved when inoculrttcd adth such 
cultures, and proved immune to a suosequent injecliou of a highly virulent 
living culture. By carr^'ing out this ptoccfs of active imruuuitv Uie mortality 
among animals was greatly lessened. Marchoiii .sliowcd that tho scrum 
of such animals conferred a certain degree of passive immunity ; anti Sclavo, 
by using a mixture of such immune scrum and progressively attenuated 
cultures and virulent cultures, obtained very high degrees of immunity in 
the ass. Sclavo's scrum is stable, and if given in quantities of -10 to 100 c.c. 
at an early enough stage in the dbeoso is almost always succwaful. 

Pormerly the local effects of infection were considered duo to tho mechanical 
dami\gfl to the tissues liy the jup/d jujjultjjJicatjiiw s>f the luJcM, I.atrr Jt 
was considered that tho tissues were injured by simple deprivation of oxygen. 
Now tho result is considered to bo a toxic phenomenon. There are three 
clinical forms of the disease. 

I. Malionant Pu.9TU1.e- — Tho site of iDfcclion is nearly always upon 
an exposed part of the body — face or hands or forearms. The incubation 
period appears to be very short, perhaps not longer than a few hours. 
A small red papule forms, which rapidly becomes veeicular and then 
incompletely pustular. By tho time vesication occurs there is a surround* 
ing zone of inteasely red oedema, becoming a brawny induration by tho 
end of tho second day. By this time a ring of secondary vesicles often 
surrounds the initial lesion, which has now formed a dry and almost black 
scab, generally labed above the sorfoce of the affected skin. A frequent 
associated lesion in the case of the arm is lymphangitis, spreading upwards 
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to the lymph glands, which become enlarged and painful. There is rarely 
much pain at the site of the initial IcMon, thoogli there is usually a good deal of 
itching and tenderne-ss. Fever is almost constant, and in severe cases may 
be qnite high. Die patient is then very 31, with intense toxic symptoms. 
Jlild cases occur, however, and in them both the local and the general 
symptoms are much less marked. 

The prognosis turns upon the severity of the sm^toms, especially of 
the toxa?roic state. Death is sometimes very rnpia — Jt may ocenr within 
the first week. 

In some cases the initial papule and vesicle are ill-marked, but the 
attendant mdema is excessive {mnhgnant cedema). The mortality in this 
type of the disease is a good deal higher than in the type in which the pustule 
is well formed, 

II. PertMoyanY AxrrniAX, — In this s-nriety of the infection the bacilli are 
inhaled with dust from infected hair or wool. The resnlt is the rapid develop- 
ment of fever, generally ushered in by a rigor, with very intense tone 
symptoms and the signs of bronchitis. CcrcDral symptoms develop, with 
great weakness. The whole course of the disease may be very short, even 
as brief as 24 hours. Ilecovcry probably never takes place, even if the 
diagnosis has been made at an early stage. 

III. I.vTESTiNAi. A>TnnAJ:.—- This is probably the least common form of 
the disease. Die infection is due to eating meat or drinking milk from 
animals eufTenog from splenic fever. The symptoms ate those of a severe 
gastro-cntcritw—fcver, vomiting, diarrhcca and intense weakness. The 
spleen v enlarged. This form of the disease has been found to occur in 
small epidemics. The mortality is high, though not so high as in II. 

Treatment. — (i ) rB0PnYi,iCTic.“Thi3 consists in tlic apecihe immunlsa- 
tioD of auroals subject to t he disease, the complete destruction of dead bodies, 
and in the careful disiafcction of all skins, hair and wool, before these are 
handled in any industrial occupation. 

(ii.) CoRAnvE. — General measures (rest, etc.) are taken towards the 
pteventton of a general infection. The pustule is kept clean, but is neither 
cauterised nor incited. A large dose of Sclavo’s anthrax anti-serum (40 c.c. 
at least) is given as soon os possible by the inlravcDCms route, Thb is re- 
peated intramuscnlarly at intervals of 12 to 24 hours, the dose being gradually 
reduced. If the serum is not as'diiable, 0-C to 0 9 g. of neoarsphenamine or 
one of it.s equivalents may be injected intravenously and repeated in 48 hours. 
8ome observers consider tliis treatment to be b.s good as by scrum for malignant 
pustule, provided it bo given within 4 dap of the onset of the disease. Treat- 
ment by sulphap^-ridinc, given intensively (sec pp. 17-18), has proved 
succc.^sful. So also haa pcucillm. 


GLANDERS 

Definition. — An infectious disease, occurring not infrequently in the 
horse and in ihe ass, occasionally transmitted to man, nnd characterised by 
the formation of granulomatous nodules in the nose (glanders), and in the 
eol>cntaneous tissues (farcy). 

Etiology.— The bacHhis of glandtn^ or Bacillus mallei, is a short rod, 



GLANDERS 61 

straight or slightly bent, of 3 to 4 in length by 0*5 to 0*75 fj. in thicloiesa. 
It is non*raotile, and possesses no flagdla, nor docs it form spores. It can 
be cultivated on ordinary media at 37® C-, bnt gives a more cljaractcristjc 
growth on potato. 

The baciilns stains somewhat faintly with the usual aniline dyes, so that 
a mordant, such as carbolic acid, is usually employed, but even when deeply 
stained there is a tendency to decolorise inpidiy. The staining is markedly 
irtegolar, this inegularity being a diagnostically helpfal point. It is Gram- 
negative. 

Pathology. — The disease chiefly ofTecta horses, mnJes and asses — the 
latter being the most susceptible. Homed cattle are immune, but goats and 
sheep ore occasionally infecterl. 

In the horse, infection may take place through any abrasion of tbo skin, 
but most frequently through abrasion of the nasal mucous membrane from 
infected water-trouglis or feeding-mangers. The infection may be acute 
or chronic. In the aente form (glanders proper) there is fever and prostration, 
and in two or three days there ocenw ulceration of the nasal mucosa with a 
sero-pnrulcnt discharge, leading on to involvement of the lungs, and death 
within a few weefca. In the chronic fonn—farcy — there is involvement of 
the lymphatic system associated with the original site of entry. The lymph 
vessels become cniaigcd— farev pipes— and irrcgrihr thickenings— farcy bads 
—occur, which may soften and suppurate. 

The disease may be latent, ana can then only be diagnosed by the " mal- 
Idn test. In tbe human being the infection is gencraDy derived directly 
from the horse, and is therefore usnally confined to those in close connection 
with horses ; but the disease has been contracted in the laboratory. 

Hie loxin of B. mallei or mnllcin is an endotoxin, being derived from 
the bacterial bodies, in wlucli respect it differs markedly from the toxins of 
tetamu and diphtheria bacilli. One of itschicfcharactcruitics is its resistance, 
it being capable of withstanding temperatures of 120® 0. and prolonged 
storage with but little loss of strength. It is prepared by growing cultures 
in glycerin broth for 3 or 4 weeks, and sterilising these by boiling or auto- 
claving at IID® C. The cultures arc then allowed to stand, and the super- 
natant fluid being decanted off, this is then filtered through a Chambcrland 
filter. The resultant filtrate, to which ooe-half of 1 per cent, of carbolio acid 
is added, constitutes tnallrin. It contains the soluble portions of the bacteria, 
and substances from the altered medium, and is a similar product to tuber- 
culin. It is used in doses of 1 c.c. to detect a glanders infection in tho horse. 
As tbe reaction in a “ glandered ” animal is severe, both locally and con- 
stitutionally, it is nnsoitable for use in man. 

FoiUfS OP TUB Dibeabe. — Both glanders and farcy have been known to 
occur in man in acute and in chronic forms. All forms are rare. 

Symptoms. — 1. Acdte Guitoers.— -Tho incubation period varies, but is 
in most cases 4 days. At the site of infection in the nose there occurs 
an inflammatory swelling surrounded by mdema and lymphangitis, with a 
papular eruption soon becoming pustular. In a few days other and similar 
swellings appear, which soften and ulcerate, so that the mucosa of the nose 
becomes generally infected, leading to profuse muco-purulent discharge. 
The whole nose swells ; it may m very considerably. The ulceration 
extends deeply so as to involve tbe cartilage and bone. The cervical 
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Irmph gUnds are usually enlarged and soften, forming abscesses. 
Constitutional sjTnptoms nro present br this time, and death, nsnally with 
pneumonia, occurs about the middle of the second week. 

2. CiinoNic Giawdeus.— This form rcectnblcs closely the disewe as Ken 
in the horse. There is a chronic profuse coryza, associated with widely 
scattered muscular and sabcataneons nodules. Unless the nature of the 
disease is suspected, it may go undiagnosed for some time. 

3. Acute Farcy. — This is the form of the disease resulting from accidental 
inoculation of the skin. A local lesion of a highly inflammatory kind leads 
quickly to a sprc-iding zone of lymphangitis, subcutaneous nodules (faroy 
buds) appearing in the track of the infection, softening and forming 
abscesses. The patient becomes severely ill, with symptoms of a general 
infection, and the course of the disease is of much the same duration as in 
acute glanders. 

4. Cnno.vio Farcy. — This only differs from acute in that the “ buds ” are 
o*<ociatcd with much less inflamm.atory reaction, the constitutional symptoms 
are much less severe, and the courwi of the disease is much longer. A few 
of the oases have extended over 12 mouths. 

Diagnosis. — Acute glanders has been mistakcu for smalJ-poi, owing 
to the likeness ol the papnlo-pnstnlat eruption to the specific eruption of 
this disease. The chronic foims ate at times mistaken for the other mfcetiTc 
granulomati {.syphilis, tuberculous and actinomycosis). Exact diagnosis 
turns upon bacteriological methods, direct or indirect. 

The hacicrictiy^icat din^no»is in man may be simple If a superficial 
swelling exists uhicli m.iy be opened. Direct cultures may bo made 
therclrom, preferably on potato, and a rapid iliagnosis made. It may bo, 
however, that weeks before such an op^wrtunity occurs, or before 

some deeply gitu.itcd swelling calls for ojierative interference. In such cases 
wsium re ictions, such aa tlic cororiemcni-fimtion test and agglutination, are 
indicated, and in a case wAtcheu by one of the authors the diagnosis was 
made by the opsonic teat rovcral weeks before tho bacilli were cultivated 
from tho tissues. 

If iiiatcrial containing ZJ. mohci be injected intraperitoneally into a male 
guinea-pig, tumefnetion and suppuration occur in two or three days in the 
tiinivas-aginalis.nnd the barHIie.sn l»c recovered thcrcfromBfternbouteixdaj'S. 

Tceatinent- — PnoniYLAcmo- — TUc utmost caro must be taken in nursing, 
dcslniction of old dresrings, etc. 

The site ol inoculation, il obvious, should be excised, and the underlying 
tisnies should bo tnuitcd drastically by strong antiseptics. All ahscesses 
should bo opened promptly and efficiently drained. The general symptoms 
iiTo mtA by tTealrnent similar to that pvrn in any septicffimia. 

Hobder. 

A. E. Gow. 

JonN JIathiews. 


TULAILEMIA 

Synotiyin.—Dcer-ny Fever; Fabvant Valley Fever ; Ohara's Disease. 
Dermition.—A plaguc-liki* general infection of small rodents, hitherto 
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conBnetl to the United States, Japan and a district in Siberia ; also rccentlj 
in Norway, communicable to man. The disease has the peculiarity, in 
which it resembles Malta fever, of being extremely infective to laboratory 
workers handling the causative organism, Bacierium tularcnsc, and attention 
to this aspect has been drawn by an important paper by Professor Sit John 
lidingham and Dr. F. It. Frarer, in the Qucrlerly Journal of Medicine, 
vol. rvii., describing three cases occurring nt the lister Institute. 

/Etiology. — In 1911 JPCoy, during plague work among grouad squirrels 
in California, discovered a plaguc-likc disease not due to Bacillus pcstis, and 
in 1912 irCoy and Chapin isolated the specific organism from the blood of 
infected animals, and it was named Bacterium iularense. Subsequently the 
organism was found in various rodents, and endemic centres of the infection 
have been recognised in many areas of North America. The fust human 
case of infection appears to have been reported by rc.arse in 1910, but bactcrio* 
logical proof connecting it with B. tulareixse w.as provided by Francis 
subsequently. '\\Ticro tbo infection is endemic among rodents, human cases 
are not uncommon, and possibly some have recovered unrecognised. The 
infection is conveyed from animal to animal by various blood-sucking para* 
sites. The fxccs of infected bugi have been shown to be infective. Polluted 
water has recently been thought to bo a source of infection in Norway and 
U.S.A. There is thus no di/Iiculty in undcfstandieg bow endemic centres of 
infection arc kept up, and human infections in the field arc readily understood. 
But it is difiicuft to c:cnlain the cases of infection in laboratory workers. It is 
suggested that a possimlity is respiratory infection during the an!r.4thctisiiig 
of experimental animals, when coughing is not uncommon, and the bacillus is 
certainly contained in bronchial secretions, os well a.s the excreta generally. 
Tho question appears to bo parallel to the difiiculty of explaining the great 
liability to laboratory infections with Br. metUensis. 

B. iularense is a minute, Gram-oegativo cocco-bacillus, measuring, accord* 
ing to M'Coy and Chapin, 0'3, with a breadth of 0-2 /*. It is not easily 
stained by the ordinary uyes, unless o mordant, sue?} os carbolic acid or aniline, 
is added. It is refractory to growth on ordinary' media, tho original cultures 
being obtamed on a medium composed of egg-yolk. It will grow readily on 
serum glucose agar if a piece of rabbit spleen be added thereto. 

Pathology. — In animals, nothing characteristic is found. At the site 
of inoculation some diffuse necrosis may be seen, and occasionally swelling 
of the corresponding lymph glands. Tbo spleen, liver, lungs, and kidneys 
may ehorr small aceeosis SKSS. Huataa cases contracted ia the tcld, prohaWy 
from some blood -sucking fly, will show a local ulceration at the site of the bite, 
with swelling, and possibly suppuration, of the local lymph gland.s. Cases 
contracted in tho laboratory iwovidc no pathological data, for there is no 
eridcnce of the portal of infection^ and the blood shows no characteristic 
changes. 

Symptoms. — .The infection expresses itself in two ways; (1) Dealers in 
rabbits may develop a necrotic papule, which is followed by acute lyrapb- 
adenitis in the area affected. Suppuration may occur, with considerable 
pyrexia and toxaimia. (2) Laboratory workers studying the infecting agent 
have suddenly develop^ pyrexia, with marked malaise and no iocalis- 
ing symptoms. The temperature subsided at tho end of 3 ^.•eek3 in tho 
American series of cases, but it remained up for a longer period in tho 
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Ixjndon scries, anti in one case tlicro wta irregular rises of tern^atoro for a 
period of A year. The marked features of the majority of the cases ■were 
the malaise, the recurrent Qatuxe of the fever, and the prolonged inability 
to wort. . 

Diagnosis. — ^In endemic areas, people handling rabbits and_ other rodents, 
who develop fever, wHh or without localising signs of insect bites, should be 
under suspicion. In this connt^, only laboratory workers are likely to 
be hifectcd. In cither case, the dugnoais depends upon specific n^lutination 
of li. tuhrense antigen. Very definite agglutinations were noted towards the 
end of the second week after the commencement of the disease, and the titre 
rore rapidly and remained high daring the long convalescence. 

Prognosis. — ^This appears to be of about the same order as that in Malta 
fever. The disease is not fatal, but causes a long period of inability to 
work. 

Treatment. — Jfo account is given of any attempts to confer immunity, 
either prophylactic or phylactic, and the treatment would appear to be one 
aiming at rest, with measuies to coonteract the anremia that tends to 
Buperx'ene. 

, John Matthews. 
lIOHDEn. 

A. E. Gow. 


SCARLET FEVER 

Synonym.— Scarlatina. 

Definition.— An acute specific fever of sudden onset characterised by 
faucial mfiammatioa, a punctate erythema of the skin, and a tongue at first 
furred but later raw with prominent red papillae. Desquamation follows, 
and mfiammatory seqaekn may occur, involving especially the ears, cervical 
glands and kidney. 

etiology. — Scarlet fever is a disease of temperate climes and seldom 
gains a foothold in tropical or subtropical countries. It is endemic in large 
cities and populous centres, teediag to flare up every few years in local 
epidemic form owing to the accumulatioD of susceptible subjects. Its general 
epidemic prevalence, however, is irrc^lar, and no definite periodicity has 
Iwen recognised. In the United Kuigdom it is prevalent in the latter part of 
the summer and reaches its maximum at the end of the autumn ; the period 
of least prevalence being the spring. Of late years, although the incidence 
has not *ppredah/y declined, tie mortaltty has fatfen and the typo of case 
become less severe. Severity, however, has always varied greatly at ddFcrent 
periods and in diilercnt regions. 

The case mortality of scarict fever (proportion of deaths to attacks) is 
now not more than 0-5 or 2 per cent. It is greatest in the first year of life and 
diminishes with age. Females are more liable to infection than males, but 
attacks in males are rather more likely to tennmate fatally. 

Of predisposing causes, childhood and the absence of acquired immunity 
are the most important. Infants under one rear of age seldom contract the 
disease, but mother and new-born infant may share the infection together. 
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The maximum iucidouce occurs during the fifth and sixth years of life, a 
period slightly later than is the case with such diicascs ns whooping-cough 
and measles. Adults ore not exempt, but scarlet fever is rare in the aged. 
There is a tendency in some familk’S to toko the disease in a ver)' severe form. 
-Vs a rule, one attack protects |K’rmancntIy, but second iittacka do undoubtedly 
occur. Multiple zccttnences should probably be attributed to some other 
cause than scarlet fever. 

Poverty, by entaUing shortage of food, overcrowding, and defective isola- 
tion facilitates the spread of the disease ond augments its death-rate. 

The infective agent resides in the mucous secretions of the nose ond throat 
and in the secondary suppurative lesions. The disease is infectious from 
its commencement, but the exact duration of infectivity cannot be deter- 
mined for any given case. Six weeks’ isolation is generally sufficient if by 
that time the raucous membranes are healthy and the skin free from sores. 
Many anthoritics reduce this period to 4 weeks for mild and uncomplicated 
attacks. Desquamation is not regarded as dangerous unlew the scales arc 
contaminated oy the patient’s discharges, and the infectivity of urine which 
remains albuminous has never been proved. The infectivity of scarlet fever 
is not neatly so great as that of measles, varicclba or small-pox. 

In most cases infection is by droplets derived directly from a person 
suffering with, or recently recovered from, the disease, but transmission by 
infected fomites or infected milk may also occur. Aerial infection by dust is 
possible, and du-st from doors and blankets may possibly be a vehicle. It is 
an important fact that di«cbargcs from the cose, throat, month and car may 
remain infectious for many weeks, and j)rc'existing purulent discharges also 
become infectious when scarlet fever is contracted. The occurrence of 
catarrhal infection of the nose or throat in a ecarlet fever convalescent may 
lead to a recrudescence of infectivity. 

Intermediary carriers have on occ.asion.s spread the disease without 
themselves showing signs of infection. On rare occasions, too, convalescents, 
althoagb apparently healthy, have for months remained capable of trans- 
mitting the lever. The iiifectirity of carriers appears to be intermittent, and 
the receptivity of those exposed is increased by close and prolonged contact, 
debilitating circumstances or acute disease, of which diphtneria may be cited 
as an example. Attendants on scarlet fever cases, although long immune, 
may finally contract the disoaflc. 

Infected milk may be responsible for localised and, .'sometimes, for more 
R-tdespread outbreaks of the feivr. la most instances tic railt has been 
infected from a human source, in kiteben. dairy or farm, but possible deriva- 
tion of infection from cows with ulcerated udders ond teats is suggested by the 
well-known Hendon outbreak. Scarlet fever is not known to be transmitted 
by water or by sewage. Cases of wound infection are not numerous, but 
puerperal scarlet fever is well recognised. 

Pathology. — Klein, in 1887, isolated a streptococcus from the teats 
and udders of cows at Hendon, and considered it the causal agent in a milk- 
l)ornc epidemic of scarlet fever. It became customary, however, to regard the 
streptococci found in the throats and tissues of scarlatinal cases as secondary 
invaders, it being impossible to grow these organisms from the blood of 
patients enffering from the fever in its toxic, and presumably uncomplicated 
form. 


3 
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Dra. George and Glad} s Did', of Clucago, however, in 192S prodnc*^ 
evidence lhat scarlet fever la a lotnl infcctioQ of the throat by a htemolrtic 
streptococcQS, and attribute the general symptoms of the disease to erythro- 
Rcnw toxins absorbed from the local focus.* They infected patients with scarlet 
fever bv swabbing the fauces with a pure culture of their organism and elabor- 
ated a test analogous to the Schick test in diphtheria. This is the Dick lest. It 
is made by the intradenuio injection of O-l c.c. of a 1 in 1000 dilution of toxic 
broth filtrate in saline solution. Boiled filtrate is used as a control. ’An 
erjihema at the point of injection, maximal in 2't honrs, indicates suscepti- 
bility to scarlet fever. The same types of reaction occur ns In the Schick test 
(g.v.) but in the Dick reaction the erythcin.a is not indurated. During the first 
few days of scarlet fever a positive result may be expected, but the test may 
prove negative for pome days after the administration of anti-scarlatinal 
serum. A few convalescents remain positive to the test, the majority become 
negative. The new-born infant of a susceptible mother is usually Dick- 
positive. It i.s, however, noteworthy that n large percentage of Dick-positive 
individuals, although harbouring the bacilli, escape the disease. 

GrifCths has shown by agglutination that the hiemolytic streptococci of 
pcailct fever arc members of a group comprising many different serological 
strains. 

Susceptible jwrsous can be immunised by subcutaneous injection of 
increasing doses of ecarintiual toxin at mterr’als of 7 days. For adults four 
or five injections are required, commencing with bOO “sVm test” units 
and ending with a dose of 50,000, 80,000, or even 120,000 units. The skin 
test unit of scarlet fever toxin is the emnllest amount which gives a standard 
positive reaction in persons susceptible to scarlet fever, and a negative 
reaction in persons immune to the dbease. The standard reaction Is the 
appearance within 24 hours of an area of erythema not less than 1 e.m. in 
diameter. 1 f too Urge an initial dose of immunising toxin is given, a transitory 
“ minUtuTc scarlet fever” may result, but this is rate. The simultaneous 
injection of 2 or 3 rairuin.s of 1 : 1000 adrenahno chloride solution prevents 
serious reactions. Immunity develops more elowly than in the cose of 
diphtheria, and its duration is indefinite but prolonged. If the Dick test 
proves positive 6 months after, a further injection is recommended in the 
case of those nursing scarlet fever. 

By Immunisiug horses, an antitoxic scrum is produced, which may bring 
about a rapid amelioration of the toxic aymptoms of scarlet feicr, but has 
little influence in preventing complications. 

Schultz and Cbarltun pointed out that intradermic injection of 1 c.c. of 
the serum from a patient convalescent from scarlet fever will, in a few 
hours, cause a local llancliiug of the rash of the fevec. This U Imown. W tic 
bJanchinff tot. IV. Mair suggests that the teat b due to antitoxic im- 
munity in the donor, which will account for its occasional failure, and also 
the fact that the serum of some donors not known to have had scarlet 
fever, will give the reaction. The antitoxin prepared from the Dicks’ 
scarlatinal streptococcus possesses the same blanching property’, and now b 
used for the test. « r / 

The T)ost-mortem appearances in scarlet fever are not dbtinctive. The 
mh, cuIcM hirtuorthagic, disappears after death. Such gross changes as ate 
found in the fauces, cervical glands, lungs, heart, kidneys and liver, together 
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with moderate enlarpemcnt of the splcca and lymphoid structures, merely 
indicate on acute infective process. In reverely toxic cases, early decom- 
position with much post-mortem sfainin" of the tissues, fluidity of the blood 
and aabscrous ecchjTuoscs, indicate the intensity but not the iivsturo of the 
infection. In cases surviving longer, infiaxnmations of the lungs, serous 
sacs, endocardium, pericardium and joints may possibly bo present, and 
desquamation may be recognised. S^rlatinal nephritis is cs'cntially, but 
not exclusively, glomerular in type. 

Symptoms. — The incubation period is short, the period which elapses 
between infection and the development of the first symptoms being from 
2 to 4 daj's, with an average of 72 nonrs, or 4 days from infection to rash. 

Invasion is abrupt, the cardinal symptoms being vomiting, headache 
and sore throat. In some severe eases vomiting may be so urgent as to 
suggest irritant poisoning, especially if accompanied by diarthcca ; in mild 
cases vomiting may be absent. Rigor is uncommon, consuilsions occasion- 
ally occur in cbildrcn. Cougb and catarrhal symptoms ate decidedly rare, 
but a mild conjunctival injection is not unknown. The skin is hot and 
dry, the checks flushed, and the eyes bright. The limbs ache, the appetite 
is in abeyance, and tbc tongue rapidly becomes coated with white fur. 
through which the jiapill® project as rc<! points {ftravbcrry tongue). Slight 
nocturnal dcHriura rs common. The temperature rises rapidly', and even on 
the first day may reach 103® or 101® P. An undue acceleration of the pulse 
is usually a marked characteristic, rates of 160 or more arc common in young 
children, and rates of 120 to 140 in adults. 

Very mild cases often occur, and in thc.se the symptoms of invasion may 
bo absent, the rash being the first indication of the disease. 

Uniform inicetion of the tonsils, fauces, and uvula is present in the early 
stages of the aiscase. I^tcr, tbc injection Womes more ^ivid, the tonsils 
are swollen, and a distinct follicular exudate often appears ; inflammatory 
oedema of the fauces soon makes ita appearance in severe eases, and may be 
accompanied by free mucous secretion. TJic tonsils may become covered 
by a tnin necrotic film, or a more or less coherent exudate may form which 
may encroach on the faucial pillars and base of the uvula, and cJoicly simulate 
the membranous exudate of diphtheria. In tbc more scvcfc forms of scarlet 
fever, the tonsillar and faucial mfl.ammstioa is very intense, and both ulcera- 
tion and sloughing occasionally occur; thick rouco-nus trickles down from 
the naso-phajynx, the uasal awasen nro mvoded, una send djschsrga blociks 
the nostrils and excoriates- the upper lip. The respiratory obstruction Is 
especially severe if adenoids are present, in severe cases, inhalation broncho- 
pneumonia is a decided danger. 

A punctate injection may often be seen ou the soft palate and adjacent 
part of the roof of the mouth even before the appearance of rash on the 
skin, and is diagnostic. The elrin eruption usually appears within 24 hours 
of the invasion, but may be delayed sometimes for several days. It appears 
first on the upper part of tho chest, the root of the neck and the upper arms 
as a finely punctate erythema ; sometimes it is first seen in the anllaj. It 
quickly spreads to the trunk and limbs, reaching tho legs last. The checks 
are merely flashed, and the existence of an are.i of ciicnm-oral pallor is a well- 
known and striking feature. Tho thick skin of the palms and soles is also in 
most instances free from the distinctive rash. Tho eruption often shows a 
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symmetrical intensiilcatioD in certain regions, sncli as the lower abdomen and 
poitis, tbe inner aspects of the thighs, the axiUm, the back, and the points and 
Jiexiircs of the elbows and knees. Prepare produces a transient blanching. 

Of (he two elements of the rash, one is minutely punctate, the other 
crj‘them.stou8. It is the former which gkes it its distinctive character. 
On coarse eVin the pimcta arc particnhrly La^e. ^\Tien the erythematous 
element is intense the skin may actually appear oedcmatoiis and the puncta 
be quite obscured, la such cases, on subsidence of the rash, yellow staining 
may be apparent. In addition to punctatioQ and erythema, minute petechias 
or small linear hosmorrliages are sometimes seen in the flexures of the elbows 
{Pa$lia's f'ffn), groins, wnats and knees. By application of a toniniqnet to 
the upper arm, pctcchise may be rapidly proJoced at the flexure of the elbow. 
This IS the RumptULeede phenomenon. It may also be positive in measles, 
small-poi, typhus, purpuric states and peliosis rheumatica. The linear 
hainionhages m the lIe.Tutca remain when the rash bus faded, and together 
with coarse injected papules on the outer aides of the arms and legs alTonl 
valuable diagnostic c'idencc. The rash on the buttocks and extremities may 
assume a slightly blotchy papular appearance, and so bear a distant resem' 
blance to that of measles. Mimite su^mina sometimes accompany the rash, 
giving rise to the variety known as«tir/flti»i4 witimnV. Itching is not common, 
and urticaria is rare, but in some cases accompanies or precedes tbe outbreak 
of the cash. 

The rash may he <}uito traosltory or may last a week or even longer. 
Generally speaking, it is more pronounced in severe attacks, but sometimes 
attacks which are quite mild show rashes of considerable intensity and 
persistence. A dusky, blotehy, morbilliform eruption, generally limited to 
the convexity of the knees and elbows, but sometimea mote widespread, 
may supervene tu grave cases. It is known os the septic rash. 

At tbe time of the initial faucial inlLainmntion tbe lymph glands at the 
angles of the lower jaw are swollen and tender. During the eruptive period 
a moderate enlargement of the axillary and inguinal glands, sometimes of 
the posterior ccr^’ical glands as well, is often to be detected. The spleen is 
rarefy to be felt. At times the glandular swelling leads to confusion with 
rubella, but the glauds do not attain the size or show the marked locnh’sation 
and tenderness rharacteristic of this disease. 

In an n\«age rase a rapid nsc of tcuipcratiiro {Fig. I) marks the invasion, 
but the tnazimtini may not be attained until the full development of the rash 
on the third or fourth evening, when readings of»103®, IW® or even 105® F. 
may be registered. Slight morning remissions occur. Tho fall is liy lysis, 
reaching tbe normal by the fifth or sixth ihiy of the disease. Termination by 
crisis 13 unusual. In bad ra«ca of a septic type, the fever is prolonged, with 
increasing daily oscillations as .srpticacmic sjTnptoms become prominent. 
In tho malignant or toxaomo tj-pe of the disease, the fever is higher from the 
first and shows less remission, but occasionally w ominou-sly subnormal 
throughout. A protracted remittent fcs'cr may occur in sccirlet fes'cr without 
local symptoms or complications to account for it ; this variety Is sometimes 
known as the " tj^ihoid type.” It is septicicmic in origin. 

Abrupt rises of temperatore during the convalescent period may 
aigwliro the on.set of such complications as adenitis, otitis, nephritis, 
endocarditis, empyems, or a metastatic abscess. Sometimes such pyrexia! 
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attacks occur ^thout ascertainable cause, but a thorough examination of 
the patient is always necessary. Very mihl eases of scarlet fever without 
obrioua febrile disturbance certainly exist. 

Desquamation is characteristic, but the degree to which it occurs is 
very variable. The tongue peels in patches or strips, and by the fourth 
day is raw with prominent papillaj (rospheny toni/uc). Tlie flushed checks 
begin to shed a fine powder during tho fchnfc period. Fine peeling of the 
lobules of the ears, of tho margins of tho lips, and of the skm at Uic root 
of the neck, possibly also above the pubes, next mnUos its appearance. By 
the end of the first week, peeling is generally well marked on the ncclc, 
chest, inner sides of the arms, 
and possibly on the trunk. 

Wthin a fortniglit it may be 
seen on the hands and possibly 
on the feet. It may not be 
complete on the latter until 
over C weeks from the onset 
of the fever. Partial rc- 
desquamation often occurs on 
the soles and is not infectioua. 

The characteristic of the des- 
quamation is the pinhole or 
noged form in which it com- 
xoeaecs, the horny layers of 
tho skin being sbra first over 
the summits of tbc papillae, 
forming apcrtarca which en- 
large centrifugally and fuse 
with their neighbours. Where 
tho skin is thick, as on the 
hands aud feet, it tends to 
separate in larger flakes, or 
may even be thrown off in 
the form of incomplete casts. 

A characteristic form of peel- 
ing is sometimes seen on the 
finger-tips when separation 
begins, as a split parallel to 
the free edge of the nail. 

In severe cases considerable loss of bait may accompany or follow desqua- 
mation, but is temporary only, at all events in the younger patients. Furrows 
may also appear across the nails and take several weeks to reach the free 
edge. 

Although desquamation typjc.illy proceeds as described above, there are 
cases of true scarlet fever where it is insignificant. It is unsafe to pronounce 
definitely against scarlet fever until 3 weeka have elapsed. In doubtful 
cases tbc bands and feet should l>e w*atched with care. A change to negative 
in the Dick test is confirmatory. A dry powdery appearance of tho palms 
and soles is sometimes the sole indic.ation of peeling. During desquamation 
the skin may appear harsh, dry, cracked or even eczematous. 
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A polymorphonuclear Icucocytosis makes its appearance shortly after 
infection and reaches a maximnm with the full development of the rash. 
It persists a variable time. In severely toac cases it may fail to appear. 
A unique feature in favourable cases is an increasing cosinophilia during 
convalescence: this may even reach 10 per cent. Pluidity and slow coagula- 
tion of the blood are indications of severity, hut apart from this blood 
examination has little prognostic value. DOhle has described certain bodies 
seen in the j>o!ymorpbonuclcar leucocyte when stained by Leishman’s 
method ns being characteristic. They appear m the acute stage as more 
or less definite blue spots in the cytoplasm of the cells. They are, however, 
not exclusively found in scarlet fever. 

VARtETiES. — These arc: (a) Simple or Benign ; (t) Septic or Anginous ; 
and (c) Toxic or Malignant. Surgic.il or 'Wound Scarlet fever and scarlet 
fever occurring during pregnancy or the puerperium, ako have special 
characteristics. 

Stmph! tcarlel Jex er is characterised by an onset of moderate severity in 
which the initUI vomiting is not repeated and sometimes is absent. The 
faucial inflammatiou is slight, and the tcinper-ature, which may reach 102“ F., 
has almost reached its acme in 21 hours ; generally the climax is reached by 
the third day and amcboratlon of aymptoms is then rapid. The urine may 
be normal throughout, or a trace of olbmnin may accompany the febrile 
disturbance. By the third or fourth day the tongue, at first slightly coated, 
has peeled, and alight powdering may be evident on the cheeks, Con- 
valescence is rapid. 

The seylic or en^inoits variety comprises most of tho severe and fatal 
coses. It is characterised by intense fauclil inilammation and a tendency 
to the development of septicnMnic manifestations. Repeated vomiting, 
sharp diarrheca and prostration may sigaaliso tho onset. The faucial 
infiammation is either sovcic from the fust or unexpectedly becomes bo after 
a lapse of 2 or 3 days. The tonsils arc much swollen and a patchy or coherent 
membranous cxndolo may form. Rapid and destructive ulceration of the 
tonsIU, soft Mbte aud its pillars sometimes occurs. The raucous membrane 
of the mouth may be excoriated and bleed at the slightest touch. The 
pharynx, and even the upper aperture of the larynx, may become involved in 
the infiammation, although, as a rule, implication of tho latter is more sug- 
gestive of diphthcrii than of scarlet fever. The discharges from the throat 
excoriate the angles of the moath aud a purulent acrid thinorrbcca irritates 
the nares and upper lip. Deglutition is painful, respiration is obstructed, 
and the patient often sleepless, restless and later delirious. The cervical 
lymph glands become swollen and tender, and peri-adenitis or extensive 
sloughy cellulitis of the neck may ensue. TUk sometimes gives rise to fatal 
ha-monhage by eroding largo veins or even an artery. Cyanosis and coldness 
of the extremities and cardiac diUution ana common. The rash is generally 
intcDSc, dusky and blotchy. The teraperaturo often reaches 101“ or 105“ F. 
in the early stages of tho disease, and pyrexia may persist long beyond the 
ordinarj’ ^riod and, chanpng ito tj'pe, assume a remittent or intermittent 
scpticamic form. 

Death may occur in the first week , more often life is prolonged into the 
second week, by which time circnlatoiy failure becomes pronounced ; hypo- 
static congestion of the lungs or spreading broncho-pneumonia occurs. 
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Otitis, artiiritis, sapparations of the ecrous sacs, endocarditis, or nephritis 
may appear as complications, and a trtio scarlatinal pyreraia be evident. 
{T’jp. 2.) 

Many patients show septic symptoms of n much milder type and make 
good recoveries. In grave cases rrh/ch recover, improvement is very gradual 
and usually sets in towards the end of the second week, but may be later. 

Toztc or inalitjnanl sear/ct /ercf is chamclerised by a toxiemic condition 
out of all proportion to the degree of inflammatory reaction in the throat. 
Such cases are marked by lugli fever, cerebral disturbance, profound prostra- 
tion and circulatory failure. The rash is often j>ctcchial, but in trie most 
sevens attacks the patient may die before it ba.s time to appear, and the real 
nature of the disease may only be revealed by the superreation of scarlet 
fever in contacts. The throat may In* intcnocly injected, but the redema, 
ulceration and thick purulent secretion which charactcrieo the septic \’ariety 
may be absent altogether. Sometimes comnilsions prccc<lc death, but mostly 



delirium merges into coma. Hardy, however, the patient dies of circulatory 
failure with vomiting, prostration and extreme pallor, but with clear intellect, 
suggestive of the typo of death seen in some cases of diphtheria. 

SufTerers from the malignant type of scarlet fever mostly succumb within 
a week of the onset, sometimes within 2t hours. But, as in the septic form, 
cases of the toiic or malignant typo are not now bo common or characterised 
by such extreme malignancy as was formerly the case. 

Rarely scarlet fever as.sames a porpuric form, with bleeding into the skin 
and sometimes from the mucous mcmibrancs also. This complication makes 
its appearance toward-s tho end of the second or during tho third week, and 
often proves fat-il. It is possible that some of the cases formerly described 
as scarlatinal, where hasmorrhages occurred early in the eruptive stage of the 
(liseaac, were really htcmorrbagic small-pox \vitb prodromal ra.shcs of scarlatini- 
form character. 

Surgical scarlet fever may be a sequel of operations, wounds or bams and 
scalds. It is often seen after operations on the nose and throat. The incuba- 
tion period is short, often less than 3 days, and tho rash may make its first 
appearance round the wound. Fancial inOammation save in throat cases 
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is oflcn eligUt, and faucial swabs may be negative. Tie infected wounds 
fliow a great tendency to Euppnrate. MTico tie infection starts from a wound 
or abrasion on a limb, injected lympbatic vessels are often evident wLicb show 
a characteristic punctate rash along their course. The corresponding lymph 
glands arc cnl.irged and tender. The infected lesion may bo small and ia often 
overlooked, but the tUscovety of lympbaagitia in a scarlct-fevcr patient should 
nlwajs nrouhC suspicion that the injection is of this type. l\hen the fever 
follow*! burns or scalds the incubation period isaUo short and the accompanjdng 
angin.a rnay l>e slight. Cases of surgical and of bum scarlet fever where the 
throat is not c.spccially involved are not highly infectious. They are often 
left in general wards with impunity, but there is no doubt that occasionally 
they spread the infection. 

Scarlet fever may ari'se in the pregnant woman. In early pregnancy it 
rare, and is said not to lead to abortion ; but occurring hater it js very prone 
to produce abortion or premature delivery. When the infection occurs either 
immciliitely l>cfotc or immc<liately after labour, it is apt to assume a grave 
form with a very high mortality from pepticsemia ; but there is no doubt mild 
attacks way occur even at this {>criod. 

Anomalous forms of scarlet fever occur in nliieh one or moro of the 
cardinal symptoms arc lacking. In some only sore throat is recognised 
(Scarlatina sine erujiSione), and yet the patient may tmasmit the typical 
disease. The cases of infectious sore throat which often herald outbreaks 
of scarlet fever belong to this category. In these patients there is inununity 
to the ciythrngcmc toxin but antibacterial unmnnity is lacldog. In others 
the rash u so ephemeral or atypical that its true natnie escapes recognition; 
in yet others, tne rash is the most pronounced feature, both fever and sore 
throat being insignificant. In cases where the rash is very scanty or insigni- 
ficant and also aflcr antitoxin treatment, desquamation may not be at all 
marked. 

Complications.— These fall into two groups ; those which arise lotally 
iu connection irith the faucial and pharyopcal inflammation, and those of a 
general or more remote character. To the first group, in order of frequency, 
belong otitis cor>’ic;!l adenitis, rhinitis, secondary tonsillitis and stomatitis, 
and aspiration broncho-pneumonia. The second group includes rheumatism, 
albunuQunn, nephritis, endocarditis, inflammations of the serous sacs and 
metastatic abscesses. In severe cases complications show a great tendency to 
occur in combination rather than singly. 

Otitis . — ^This L<i met with in from 10 to 15 per cent, of the caves, and is 
an inflammalion of the whole mucous tract of the nuddlo car. Its greatest 
fcequcacy is iu cUldhayd, owA itA iocidftuKC. is. f 2 .vo.>«.«yl by tbs. pt-isarKA 
adenoids. It is more common In sci-ero cases, and may show ibsclf by the 
end of the first week of the fever or later. It is often bilateral. Earacbo with 
an injected and bulging tympanic membrane arc the eigns to be expected, but 
Mmettmes a free discharge of muco-pus or pns and blood from the eat is the 
earliest indication. Unexplained pyrexia not due to fresh faucial or glandular 
extension.^ or to one of the distant complications shonid always lead to a 
careful examination of the cars. Perforation generally occurs in the uiiper 
psvrt of the tympanic membrane. Deafness may occur, but forlnn-ateiy is 
transient in nio«t cases. Pam and tcnderncas with alight c^ema of the 
masto'd appear in some instances, and may be accompanied by restlessness. 
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vomiting and fluctuating temperature. The intensity of these mastoid 
symptoms may vary from day to day. In cldldren the mastoid air cells are 
very superficial, and pus easily makes its way benestli the covering periosteum. 

Sometimes the labyrinth becomes implicated. In such canes deafness, 
vomiting, vertigo and ajrstagmua may occur. I.nbyrintliinc deafness may be 
permanent. 

Such intracranial complications as meningitis, extradural abscess, lateral 
einus thrombosis, cerebellar or temnoro-sphenoidal Bb?cc.ss, belong to the 
more chronic forms of ear disease, Imt occasionally they arise during the 
acute stage. Persistence of mastoid tenderness with some local headache 
and slight fever may bo the only signs of mfiammatorj' mischief imniding 
the dura in the virinity of the lateral sinus. 

In most instances scarlatinal otitis subsides in a few week.*! and the 
perforation of the membrane closes. 

Secondary yfdeniri's. — A rapid and considerable swelling of the upper 
cervical lymph glands may occur during the convalescent stage of the fever. 
The swollen glands are usually those behind the angle of the mandible or 
higher up under the insertion of the etemo-inastoid muscle. Tltc adenitis, 
the basis of which is a congestive tedema with rcticulo-endothcrial prolifera- 
tion, gcuerally supcr^’encs daring the second, third or fourth week of the 
disease. It is marked by local tenderness and a sharp accession of fever. 
In favourable cases the tempemture becomes normal in a day or two and the 
glandular swelling rapidly subsides, but suppuration may cn.sue. 

Secondary tonsillitis should suggest the possibility of diphtheritic infec- 
tion. Peritonsillar abscess may occur. lAcerativc stomatitb with much 
fetor of bieatli and sometimes even sloughing of soft tissues and necrosis 
of bone ore also looked upon os secondary Infections. Vincent’s organism 
and diphtheria bacilli should be sought for in such cases. 

Jlhinitit . — Acrid or purulent rhinorthtca is characteristic of septic 
attacks. The air sinuses may become infected. A rhinorrhoeu which occurs 
in the later stages of the fever is often responsible for the transmission of 
infection. True diphtheria bacilli arc more frequently found in the nasal 
tlian in the car discharges of those safferiog from scarlet fever. 

h'ephrilia . — Slight albuminuria during the eruptive stage of scarlet fever 
is transitory* and of no great importance, but about the third week nephritis 
may supervene. Authorities variously place ita incidence at from 3 to 8-4 
j)et cent. The condition is toxemic. Streptococci arc not present in the 
urine. It is more common in severe than in mild attacks. Chill, damp and 
exposure favour its iucidcncc. The onset may be insidious or fulminant. 
In the insidious cases albuminuria, at first slight, and even intermittent, is 
thefirst sign. In the fulmiuant cases, headache, vomiting, pyrexia and even 
rigor may mark the onset. The urine becomes heavily loaded mth albumin, 
casts and blood, and there is more or less suppression. The tempemture 
may rise gradually or suddenly and show marked daily remissions. Lumbar 
pain is uncommon, hut abdominal pain and constipation are marked features 
of some attacks. The amount of dropsy is very variable ; it may be con- 
siderable in ambulant cases. An!cml.a Js of rapid ondet and very pronounced. 
The pulse tension is raised and cardiac hypertrophy U soon established, some- 
times dilatation ensues. In a favourame case some improvement occurs 
within a week, the secretion of urine increasing, but the hematuria and 
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ftlbnminaria tate raucli longer to clear up. In some cases albuminuria per- 
sists and cbronlc interstitial ncpliritis may ensue. The duration of an average 
attack may be put at 7 weeks, but is subject to mueb variation. Bronebo- 
pneumonta, pulmonary cedema, tedemn of the glottis, and urajmic symptoms 
occur in severe coses. Convulsions may be recovered from, but coma is of 
lad augury. . . , 

In the septic typo of scarlet /ever sharp luematuna -with casts and strepto- 
cocci may accompany other pya'inic manifestations. 

fMctd.'iatiit’i.— This la common, ami usually makes its appearance to- 
wards the end of the first week. The nrthritb is fleeting and mostly involves 
tbft hands and -wTiste. doint effusions ate mst always ptesont. The tem- 
perature is raised. Sometimes the endocardium and pericardium are impli- 
cated, as in ordinary rheumatiam, but the profuse sweats and creamy tongue 
are absent. Scarlatinal rheumatism is more common in adolescents and 
adults than in children. A mono-aiticular or multiple suppurative arthritis 
with, it may be, other pya.'mtc manifestations b sometimes seen and is generally 
of later onset. 

Cardiac complicaiiom . — There ate three groups : those due to to x i eml a 5 
those secondary to rheumatic or pymmio complications ; and those 
accompanying nephritis. The toimmjc effects are cardiac dilatation and 
aeeeleration of the pulse, which arc so charactcrbtic of thb fever. 

Scarlatinal theumatbm b occasionally the precursor of simple or more 
rarely of malignant endocarditis. An unfortunate feature b the tenden^ 
to pick out the aortic valves. The influence of nephritb in producing rapid 
cardiac hypertrophy or ioducing dilatation has already been mentioned. 
rericatdiUs may occur ouite early in some cases of the septic type. The 
effusion b generally purulent. 

ruhnonarrj compucntioRS.— Neither brotuhitb nor broncho-pneumonia 
b common, rat aspiration broncbo-pnenmonia may complicate septic cases. 
CEdetua of longs may arise during the course of acute nep^ilb. Lateral 
sinus j»ymnua may pro ibe to pyicmic iofarction of the longs, empyema 
and even pnenmothoras. A pnroaiy eropyema, often of imudious onset, 
occurs in some patients. Lobar pneumonia b rare ; occurring early in the 
dbeasc, it b streptococcal in nature and the piognoab b very grave. 

Streptococcal pcritonitia b a very rare event. 

A’mow rowyncalions. — If the delirium of onset, the nervous mamfeata- 
tions of uncmi.'i and the cerebral complicatioos of otitb arc excluded, it may 
he s.tid that nervous dbtuibauce daring the course of scarlet fever is rare. 
In those predbposed, epileptic fita may sigualbo the invasion. Hemiplegb 
with convulsive onset, incomplete paraplegia and peripheral neuritb have 
all been descrihed, hut henupSegm is iuotc often secondary to uncmia or to a 
cardiaclcoon than primary. Chorc.i develops occasionally, usually in associa- 
tion with arthritb and eiidocotditU. Tetany sometimes occurs. Mental 
disturbance of a mamacal or melancholic type b an iufrequent sequel, or may 
show itself during the acute stages. 

On rare occasions gan/jrene of the extremities has been encountered. 
It b sometimes embolic in origin and leads to mummification, but gangrene 
has also been dMcribed in n«ociation with purpura and in congenital syph^. 

I’Ml-tcarlaiintil dipUhena was, in pre-antitoxin days, one of the gravest 
complications. Diphtheria may develop ot the onset of the fever, but more 



SCARLET FEVER 


76 


often appears during early convalescence. It occurs more often in hospital- 
treated cases than in others. Every throat inflarnmation about the nature 
of which there is the slightest doubt should bo subjected to bacteriological 
examination at once. This is a mote rational procedure than the indiscriminato 
injection of all scarlatinal patients with dinuthcria antitoxin. All nnsnl and 
ear discharges should also be bactcriologically examined. 

ReUipje and Reinfection.— X recurrence of the fever and rash befoto com- 
plete recovery from the initial attack ocenrs in from 0-5 to 7 per cent, of those 
treated in hospital. In such cases it is not uncommon for f ho original infection 
to bo replaced and protracted by one of different serological typo. 

Diagnosis. — Ilacteriological identification of the Utrc^toeocciu scarlatiua 
is not sui&ciently prcciso to afford much help in diagnosis. All that can bo 
said is that the detection of I), haemolytic streptococci in the cose or throat 
suggests scarlet fever and their absence the reverse. A positive Dick test 
before the third day of the ottack is in favour of scarlet fever (it should 
become negative later) but a negative tc.Mi1t does not exclude it. A positive 
Sebultz-CliatUon blanching test, made by the intradermic injection of 0-2 c.c. 
of a 1 in 10 dilution of immunised horse serum applied to tho newly developed 
rash, preferably on tho lower abdomen. Is of more value. The reaction takes 
8 hours to develop, and attains n diameter of 3 c.m, or more. Its value in 
the diagnosis of doubtful cases with ill-developed or fading rashes is small. 

The chief diagnostic difhculty arises with mild attacks and with patients 
who como under observation after the initml stage. In tho former tho rash is 
evanescent, constitutional disturbance slight, and tho tonguo often atypical. 
A history of a previous attack is of great weight, but diagnosis can only be 
confirmed by tbo supervention of desquamation or of some characlerislie 
complication. Sometimes the infection of a contact gives tbo clue. In days 
immediately following the rash significant signs aro : slight staining' of tho 
trunk, faint Btri£B in the llc-xures of the elbows, knee.s and groins, or a triangular 
patch of punctate erythema over Scarpa's trionde. Tho submandibular 
glands may be enlarged, and coarse papules resembling goose-skin present on 
the outer aspects of tho arms and legs. Tbo tongue has usually peeled by tho 
fourth day and remains raw and papillatcd for about a week. Slight atbu* 
minuria, in the absence of diphtheria, is eigoificant. 

Desquamation of the typical pinhole typo rarely occurs in other 
conditions than scarlet fever ; the character of tho accompanying 
symptoms and the time of appearance of the peeling must be taken 
into consideration. 

Simple tonsillitis is distinguished by the absence of punctate rash, a tongue 
which docs not peel but remains heavily coated, and absence of desquamation. 
But an erythema may bo present, with fleeting muscular pains and sometimes 
otitis, and even endocarditis or nephritis may occur as complication.s. Where 
immunity to the crythrogenic toxin is complete, scarlet fever may present 
itself as a streptococcal tonsillitis the rash bemg absent. 

Careful scrutiny of the body for a rash ■will usually prevent confusion with 
diphlheria. When faucial exudate is present in scarlet fever, it is usually 
softer aud less coherent than iu diphtheria, and any grey ulcerated areas are 
depressed below the general surface. In. scarlet fever, too, the faucial pillars 
and palate may show the punctate rash, whilst pallor of the throat Is more 
distinctive of diphtheria. In scarlet fever, febrile disturbance is more 
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marted, initial vomiting b common, ®nd delixinm ma^ occur. The f^tive 
erythoma which fometimM appears on the cheat in diphtheria is not 
punctate. Bacteriological ex.unination is decisive in diphtheria, but the two 
diseases may coexist. 

"Wlien tnjluenza ia rife, cases of scarlet fever are apt to be overlooked ; but 
in iiiQuenza raahca arc exceptional, and careful observation of the progrtB 
of the disease will soon lead to a correct diagnosis. 

Ijobar j)H(umonia may, in children capccially, by its abrupt onset, high 
fever, vomiting ami faucial inSammation, give rise to euspicion of ecarlet 
fever, a suspicion favoured by the flushed face and circumoral pallor wHch 
may be present. Dnt the tbroat alTcction is trivial, the respirations arc rapid 
and accompanied by action of the ala> nasi, and tbero is no punctate rash on 
the chest. Sooner or later consolidation of the lui^ may bo detected, often 
in such obr^uro ca'^e 3 at the aj«ex or high in the axilla. 

Food, drug, serum and enema rashes often cansc difficulty. Of dru^s the 
most lm[K)rtant rash-producers arc copaib.i and eimilar olco-resins, quinine, 
phenazone, the salicylates, aspirin and Mlladonna. Arspheoamine compounds 
gohl salts and eulphonamidcs may also do so. Anomalous distribution or 
polymorphic character of the rash should at once arouse suspicion, especially 
80 the discovery of urticarial wheals. Fever, slight generalised adenitis, 
enlargement of the spleen and leucopcnia arc recognised accompamments of 
some drug rasUc«, 

Erythema searlatini/orme u characterised by a punctate eruption which 
is Bometimes patchy and confined to the tmiik. The rash is remsikably 
persistent, and desquamation may ensue whilst it is still in the florid st^e. 
The peeling is profuse and the subjacent skin often cr^hematous. 
characteriatio sequels of scarlet fever are wanting. The disease is not 
known to be infectious and is very apt to recur, which gives a clue to 
its recognition. AetUc exfoliaiitt drnnoti'iu is bv some regarded as identical. 

German measles in the scarlatioiform stage closely resembles scarlet fever. 
The diagnosis turns oa the trivial character of the accompanying symptoms, 
which are chiefly calarrh.nl, and the tender swelling of the jicwtcrioc cervical, 
mastoid, and occipital gUnds. Even when the ra^h is scarlatioiform on the 
Itunk, ilisticct morlnlhfonn elements may often be rreognbed about tho 
wrists and on the lower extremities, and this, with the history of an initial 
spotty rash on the face and around the mouth, is of great eignificance. The 
eyes are suffused and subsequent desquamation is insignificant. Sequehn 
arc practically unknown. 

AlroslM IS mote tasdy distinguished. The rash is difieicnt and invades 
the face. Catarrhal snnptoms are pronounced and Koplik's spots arc present. 
Difilcnlty is only likely to arise in tho.se cases of scarlet fever where a blotcby 
rash is present, or u bore the appearance of a septic laah may simulate inter- 
current rnca«l'' 4 . 

Prodromal rashes of a jcarlatiruform type may appear ia small-pox, 
chicken-pox and mcMlcs. In small-poi, the punctate rash is usually confined 
to the bathing-drawers area and to the axilla?. Sore throat is in favour of 
ecarlot fever, wldkt rigor and severe lambar pain suggest small-pox. The 
eruption of the latter disease appears on the third day, and a doubtful case 
should always !« isolated over that period. The initial rashes of small-pox 
arc wid to be absent in children tinder 10 years of age. 



SCARLET FEVER 


77 


Tbo eruption of chicken-pox may he heralded hy a wsh which ia scarfatini- 
fonn, but it is more likely to be crytbematojw. The diagnosis toms on the 
condition of the fauces and tongue, the absence of other signs of scarlet fever, 
and the speedy appearance of vesicles on t!ie palate and the trunk. 

As a prodromal rash in measles, a scarJatmiforra eruption is rare. The 
catarrhal symptoms which accompany it will arouse suspicion, which is 
confirmed by tnc discoverybf buccal i^ammation and KopUk’s spots. 

Prognosis. — The mortality of scarlet fever varies with the type of the pre- 
vailing epidemic; Of late years, in Great Britain, a mortality of Ic.^ than 
1 per cent, has been the rule. Of other factors, age is the most important, 
the mortality being greatest in infancy, diminishing rapidly after the second 
year, and continuing to fall until puberty is reached, the least fatal period 
being from puberty to 3C, after which age a slight rise occurs. The death- 
rate is slightly higher in males than in females. Tuberculous infections are 
apt to be lighted up, and puerperal patienta run a grave ri.<k of septiciemia. 
Chronic renal disease is likely to be auvctscly influenced. 

ilalignant attacks are very fatal, and the sepfic of attack is abo 
serious, especially if broncho-pneumonia supervenes. In adults, sleeplessness 
and delirium are unfavourable signs, and in children, con%'ulaions occurring 
after the initial stage. Kephritis in many instances clears up, especially 
If detected early and properly treated. Grave symptoms arc urremic con- 
vulsions, coma, repeated vomiting and suppression of urine. Qklcma of 
lungs often precedes the fatal issne. 

Of other complications, pericarditis is the worst. It is often punilent 
and may be associated with empyema. Hemiplegia, if of vascular origin, 
mostly bccomc.s permanent. The danger of otitis media is remote nether 
than immediate. 

Treatment,— Pr.oFHYLAcric, — Infectivity ceases mostly within a 
period of 4 to 6 weeks, but is apt to ho prolonged in the presence of com- 
plications. A negative throat culture docs not always indicate cessation 
of infectivity, and this test is not employed as a routine measure. Late 
desquamation of the Lands and feet is not a source of infection, but dis- 
charges from the nose, throat or car aro dongcrous. Convalescent carriers 
arc responsible for something less than 3 per cent, of the cases treated in 
fever hospitals. The dangerous carrier is often characterised by unhealthy 
conditions of the nose, throat or car, discharges from which may have 
reappeared owing to the supervention of catarrn. Patients with persistent 
tonsiliitis, adenitis, ihinorrhcca or otitis should bo isolated for at least 12 
weeks from the commencement of the fever. The discharge of patienta 
direct from wards contalniug others in tbo acute stage of the disease should 
be avoided ; isolation for a day or two in a separate apartment is advisable. 
It is safer to remove those who remain Dick-positive during convalescence 
from all contact 'rith acute cases. In cold weather the practice of bathing 
on the Yc^ day of discharge is not recommended, os a catarrli may be thus 
induced, ratients should not pass straight from isolation into the company 
of children and other susceptible persons. Thorough disinfection of the sick- 
room and all its coutents is essential. 

Individuals in close contact with scarlet fever although themselves 
immune, have at times been found to convey the infection (tmmime carriers), 
bat a greater source of clanger is the convalescent carrier, whoso infectivity 
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persists beyond tbe nsnaily lecoffnistA period. The infcctivity of Bach carriers 
has been known to last for weeM and even months ; there is some evidence 
that it is intermittent. 

The mJes oiijpnally formalated by tbe Medical Officers of SenooU may be 
takenos o safe guidcin practice, i.e.i3olation for not leas than 6 weeks, provided 
convalescence is complete and there is no evidence of inflamed throat or of 
discharge from the nose or cat, no enppntatin" dr recently enlarged glands, 
and no eczematous patches abont the nostrils, mouth or elsewhere. For 
very mild attacks, however, 4 or even 3 weeks in hospital followed by 2 weeks’ 
coiivalcacence is sufficient. The qaatnntioe period for contacts is 10 days, 
provided dbinfection was clBeicntly carried ont at the commencement of that 
period, but often this is not enforced in the case of healthy adnlta no longer 
exposed to infection. In institutional and ward outbreaks the contacts 
should be Dick-tested for susceptibility and throat swabs examined for 
bajmolytic streptococci. Those who harbour streptococci should be isolated. 
The snsccptiblcs in ward outbreaks usually receive 5 or 10 cx. of antitoxin, 
which establishes a temporary passive immnni^. But tbe same procedure 
as recommended iu diphtheria (p. 109) is probnbfy better. 

Cchative. — ^Doubtful cases should be isolated until a definite diagnosis 
is made. Their premature transfer to a ecarlet-fcvcr ward is nniustifi- 
able. Isolation of scarlet fever at home is most successful when o 
whole floor can be set apart for tho patient and attendants, and 
there are no cbildrcn of susceptible age m the house. Tbe sick room 
should be U^e, light, freely ventflatM and adequately warmed, tho 
temperature being mabtained at 55^ F. to 60° F. Overalla should be 
worn by attendants, and all articles used by the patient sterilised at 
once. 

The action of the skb is promoted by a daily wash and a tepid sponge 
every evenbg during the pyrexial stage. This may be replaced oy a daily 
worm bath when defervescence is complete. The bed coverings should be 
adequate, but not too heavy. Boring convalescence, flannel or wool is tbe 
proper clothing ; chill is to be avoided. Baring the febrile stage the diet 
should consist of milk, barley water, and weak tea. IVatcr and fruit juices 
may be given freely, to counteract dehydration. When tbe temperatuio 
falls, l)caten-up eggs and farinaceous food may be added and tho diet gradually 
increased, nitrogenous food being allowed early b small amount. Most 

g stienta arc fit for full diet within o week of tbe subsidence of tho fever. 

bildrtn, at all events, should be confined to bed for 3 weeks from the onset ; 
by this means chills ate avoided, the usual penod of onset of nephritis passed, 
and the throat healed before the patient geta up. ^^en the weather is warm, 
outdoor exercise tmy be allowed with advantage in the third or fourth week. 

Attention ehould be paid to the mootb, teeth and gums, since oral sepsis 
b believed to bring its own train of local complications. The boweb should 
be regulated with mild aperients. 

In all but the mildest cases concentrated scarlatina antitoxin should be 
given early. The dosage v-ancs from 6000 to 30,000 U.6.^\. units according to 
severity and day of diseas**. The U.S.A. antotnxio unit is the amount which 
neutralises 50 “ skin-test ” doses of the standard scarlet fever toxin. Admini- 
stration b repeated daily in severe cases if necessary. The serum b given 
intramowularly. If the intravenous route b chosen, reactions may be very 
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sovcre, the scrum should bo diluted, and to guard against anaphylaxis, a 
meliminary intravenous test injection of e.c. in normal saline is advisable. 
Preliminary desensitbation is essential in sensitised patients (see p. 7). 

Sulphonamide preparations are voluable in streptococcal compheations 
such as otitis, but uo not influence the to.xrcmia of the disease. 

Osnuin states that the incidence of nephritis is diminished if suflicient 
alkali b administered to keep the momtog urine alkaline. 

Pjrreiia, with rcatlcasncas, insomnia and delirium, may Iw controlled by 
tepid sponging and acctylsalicylic acid or paraJdeliyde. A cold p.sck at 
G0“ or 70® F. for 15 or 2U minutes is l>encficial Tthcn nervous R^jitoius are 
pronounced. After the middle of the second week, if albuminuria w present, 
cold sponging and cold packing should be avoided. 

Persistent vomiting may be controlled by tbe use of diluted or titrated 
milk or temporary substitution of albumin water. Liquor iodi raiti^ in dosca 
of 3 or 5 minima in %Tatcr ia often efficacious. When ^wallowing b painful 
tlie ’feeds should be small and often repeated. 

For the local treatment of the throat and nose, gargles are quite ineffective, 
and sprays have hut little cleansing influence. Alkaline earholic or hot saline 
lotions should bo applied by gentle syringing or through a douche-can under 
low pressure. The syringe noazle, which should be short, w passed into the 
month behind the hack teeth, the patient lying on the side with tbo head 
low. It may be ncccssarp to enrelop chililren in a largo towel which secures 
the arms, f’or very septic and offensive throats a free chlorine lotion should 
be used every 2 or 3 hours. It is made by putting 200 grains of potassium 
chlorate in a large dry bottle, pouring on it 40 minims of strong hydrochloric 
acid, and setting aside, loosely corkra, for 10 minutes ; a pint of water is 
then added in 4 or 5 successive portions, shaking well. An equal quantity of 
water should be added to this solution before use. Great gentleness should he 
cxercbcd if the nose is syringed ; it is generally unnecessary’. Ointment 
should be applied to the pares and upper lip to prevent excoriations. 

Secondary tonslllitb is treated on ordinary lines, but care must be taken 
not to overlook diphtheria. One-sixth grain of calomel dissolved on the 
tongue half-hourly for six doses, repeated if necessary, is verj’ cfTectivc. 
Ccrv’ical adenitis is treated by smearing glycerine on the neck and nppljnng 
cotton wool. Poulticing b rarely called for; it appears to precipitate sup- 
puration, Inflamed glands should only he incised when the presence of pus b 
assured. Care should be taken that the cars are clean. The pain of otitb may 
be mitigated by syringing with water as hot ns can be borne and the applica- 
tion of hot, dry cotton wool, or a rubber hot-water bottle, to the side of the 
head. By some the instillation of a few drops of glycerin of catholic acid and 
the use of fomentations are recommended. Incision of the tympanic membrane 
is the most efficient method. Discharging cars should bo cleansed frenuently 
with hydrogen peroxide and mopiied dry with spirit but never plugged. 
After tuo fourth week of the fever, removal of adenoids and infected tonsils 
shortens the duration of discharge. Watch must be kept for mastoid 
tenderness and oedema. 

Scarlatinal rheumatism is usually mild and transitory ; salicylates, or 
acetyl-salicylic acid give relief. ^Vhcn joint swellingis persist, a mild pyaimic 
condition is often present, and may be associated with endocarditis. Some 
advise a cautious trial of intravenous scarlatinal serum in such cases. ^Vhen 
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the presence of pTcmsc arthritb b snspected an exploratory aspiration 
under strict asepsis may be advisaWe. This may lead to subsidence. 

Scarlatinal nrphritis.—'Thc importance of daily cxnininat|on of tbe_ urine 
and avoidance of chill must be emphasbed. Ifo jiatient with albuminuris 
should be allowed up. During Iha acute stage of nephiitia the diet should 
1«5 limited to milk, fruit juices and barley water. In very acute case.s, water 
only may be given for 2 i hours or even longer. Later a low protein diet may 
be necessary’. The patient should bo clothed in flannel ati(i lie in blankets. 
The bowels should be regulated with salines or compound jalap powder ; 
constipation is often troublesome. Action of the sldn should be encouraged 
by simple diaphoretics and the use of hot bottles, hot packs or an incandescent 
electric bath. Acetyl-ealicyhc acid is useful in promoting sweating. Thirty 
grains each of sodium citrate and bicarbonate should be given three times a 
day. For ummia, free purgation and sweating should be induced ; vene- 
section is useful m older patients, coupled with saline infusion. Depeated 
unrmio convulsions call, in addition, for paraldehyde in olive oil per rectum, 
chloral or cblotoform. Lumbar puncture may have a good effect, Moiphine 
if given with caution may be useful in convulsive states. Blood pressure 
should be watched and blood urea estimated. 

Grave circulatory failure calls for strict recumbency. StrychnUie in 
doses of gr, jjV every 2 or 3 hours is often used, best in combination uith 
adrenaline and atropine (see p. 111). Nikethamide (coraroine) leptarol 
(cardiazol) and diffusible stimulants such as ammonia and ether mixture, 
aud brandy or champagne, ate of value. Oxygen inhalation, hot saline, by the 
bowel, or glucose enemata (5 percent.) ore useful accessories. 

The most promising treatment for hamotrhagic scarlet fever is blood 
transfusion, preferably from an immune donor, or free adnmitstration of 
liver extract. Vitamin K or \'itaroio C may possibly prove of uvs. 


TYTHOID FEATIR 

Synonyms.— Enteric Fever : Gastric Fever ; Typhus Abdominnlis. 

Definition. — An infectious fever chataeteiis^ by pyrexia of distinctive 
tyi», an eruption of rose spots, enlargement of the spleen, abdominal tumidity 
with discomfort and bowel disturbance. Ulceration of the small intestine and 
enlargement of the mesenteric lymph glands and spleen ore distinctive 
lesions. Typhoid is a scpticicmia caused by ingestion of the Bacillits typhosus 
of EWtih, which is absorbed by the lymphatics of the small intestine and 
carried to oil parts of the body ; it settles in the agminate glamls (Peycr’s 
jwtehes) of the intestine, the mesenteric lymph glands, spleen, liver, gall- 
bladder and bone-marrow. Those o^ans which have excretory ducts, e.g. 
the liver and gall-bladder and the kidneys, os well as the intestinal tract, 
form the chief channels of elimination. 

Aetiology.— Tlio liaaUus typftosus {Ebcrthella typhi) is a flagellated, rod- 
shaped orgdDism, about 3^ in length oml 06 ft in thickness. It is actively 
motile and easily grown on artificial media. It belongs to tho enteric group 
of organwms, a group which includes also the paratyphoid bacilli [Saimonella 
typhi)* It grows best ut blood heat and is rjuicVly killed by boiOng water, 
and within 15 minutes by exposure to a temperature of CO” 0. (U0”'F.). It 
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majr survivo for a considerable time in ice, and also in fresh or salt water. It 
resists drying, so that typhoid may also be propagated by dcst or by articles 
fioHcd by typhoid cicret.a. It has been found olive in the mantle-cavity and 
intestines of oysters, mnascLs and olbcr ahcl!*fish which have lived in scwogc- 
contaminated water. It multiplies freely in butter and in milk*. 

The toxins are mainly intracellular. Inoculation of animals produces a 
septiemmia without the intestinal le.siona seen in man. Even in the latter 
the disease at times occurs without producing intestinal ulcers. The serum 
of patients has a specific agglntinatlvc influence on cultures of the onanism, 
a fact which is made use of in diagnosis, and at certain stages the bacillus 
can be cultivated from the blood. In man, infection is introduced by the 
alimentary tract, and is derived, directly or indirectly, from a human 
source, man being the only reservoir of the disease. Tj-phoid bacilli can be 
differentiated into types by^ the use of specific b.actcriophagC3, a useful measure 
in tracing sources of infection. 

Typhoid occurs in all parts of the world, but is most rife in tropical and 
subtropical countries. In Great Britain it is most prevalent in the months 
of September, October and November; in other countries the maximum 
iacidence corresponds to the warm season. A hot, dry summer increases 
the prevalence m the autumn. An epidemic recrudescence is believed to 
occur every 5 or 7 years. Rather more males than females are attached, 
and the greatest susceptibility is between the twentieth and twenty-fourth 
yean. Infanta aw ratelr infected. After the thirtieth ^car there is a 
progressive fall in Its incidence. It is rare but not unknown in old age. 

One attack confers immunity, which usually lasts for life, but second 
and third attacks have been reported. V^cre typhoid U endemic a pro- 
portion of the community acquires Immunity without having passed through 
a recognisable attack. The supposed racial immunity of certain ncoplu 
may in rcaUty bo acquired through infection contracted in chiidbood. 
Fatigue and overwork arc predisposing factors, nod no condition predisposes 
eo much as war to tj’pboid and paratyphoid infections, owing to the aggrega- 
tion of susceptible subjects under conditions of defective sanitation, fatigue 
and exhaustion. Fropbylactio vaccination has found its greatest triumphs 
under these conditions. 

Propagation is from the human source and may be indirect or direct. Of 
indirect causes aerial infection, opart from the influence of wind-borne dust 
and of flies, is very doubtful. Drinkring water supplies contaminated by 
sewage or by the excretions of a carrier are the most common cause of ^dde- 
spread outbreaks. Slilk, unripened cheese, butter and other articles of food 
may also act as local diffusers of infection. Watercress and green vegetables, 
eaten uncooked, also spread the disease. Amongst shell-fish, oysters, mussels, 
cockles and periwinkles arc dangerous. Fomites, enema syringes, bedpans, 
etc., which have been soiled by typhoid excreta undoubtedly act as infective 
agents. Laboratory workers have been infected by their cultures. 

Direct contagion plays but a email part fa the production of epidemics, 
but assumes importance in causing localised outbreaks, infection being 
conveyed by the foxes, the urine, the vomit, discharges from abscesses and 
possibly by the sputa. The chief danger arises with mild and unrecognised 
cases and precocious carriers (».e. by iofccted susceptibics who have not yet 
euccumbed to the disease). Strict attention to personal cleanliness and 
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propel dl'dnfcctioG of excreta, 8<»!ed luwo, feeding aten?ila, etc., go far to ‘ 
eliminate infection, and prophylactic inocoUtlon is a peat safegnard. 

Of convalescents from tTOhoid, a small orojiortion, about 6 per cent., 
continue to pass bacilli, perUps intermittently, in the stools for months or 
years. These are tnom aa intestinal carriers. They may appe-ar to be quite 
healtfjy, or may suffer from periodic mtestinal disturbance or from symptoms 
Tcfcinblc to the gall-bladder. Typhoid bacilluria occurs in perhaps 25 per cent, 
of the ca?e.s of tyj'hoid, but is as a rule quite transitory, nnnnry carriers being 
much less common but possibly more dangerous than intestinal carriers. 
Carriers are particularly d.angerou3 when they happen to be engaged in 
handling food, milk or water supplies. 

The endemic occurrence of typhoid m certain localities is now attributed 
to the influence of human c-irricrs rather than to the persistence of infection 
in the soil, although it is an undoubted fact that the typhoid bacillus may 
persist for a time and even multiply in sewage-infected earth. 

Pathology. — The portal of infection is the intestinal lymphatic system. 
The bacilli multiply in the liver, spleen and mesenteric hmiph glands during 
the incubation period. A faaclcKrmia initiates the clinical onset and excretion 
vi.a the bile soon follows. It is now, contrary to former conceptions, held that 
the Peyet’s patches are not Involved until the $cptic»niic stage. The char- 
acteristic lesions arc in the small intestine. Proliferation of the large mono- 
nuclear phagocytes of the rcticQlo-eodotlielia! s\-stcm Is the distinctive 
rcoctioa. In the early stacc-s the Peycr’s patches'arc swollen, the swelling 
attaining its height about the tenth day of the dUcasc. The solitary follicles 
of the intestine arc similarly affected and a diffuse catarrh of the whole 
intestinal tract, includiog the stomach, may be present, XecrosU ensues 
in the lymphoid mas.«c9, and sloughs arc formed, the separation of which 
occors during the third and part of the fourth weeks. In some cases, resolu- 
tion may take place without necrosis. The ulcers are ovoid and lie along the 
long axis of the bowels. Those which arise m the sobtory folUclea are more 
circular. The edges of a rceent ulcer ore undcrininecl, and the floor shows 
smooth mufcniar fibres, or the peritoneal coat. Perforation or hsemorrhage 
may ensue. Immediately above the ilco-coccal valve sinuous tracts of ulcera- 
tion may b<* evident. C'lcomtion of the large intestine is rare. The ulcers 
heal without contraction in a week or ten days. When perforation occurs it 
it usually in the lower ileum, where ulceration is most intense. It may, 
however, happen in other fitostions. 

The mesentenc lymph-glands nro inflamed, but xarcly suppurate. Ibe 
spleen i-i pwolleu, soft and red, an acute reticular bj’perplasia being present. 
Splenic infarction may ikcut, Init rupture is rare. The liver presents a 
parenchymatous degeneration with minute areas of focal necrosis which 
originate in clumps of m-acropliages lying in the blood sinuses. Infection of 
the gall-bladder may occur with subsequent formation of gall-stones. Pyle* 
pllcbitii ji a ruTC complication. Cloudy swelling of the kidnej-s is the rule, 
occiwinnally a parenchymatous nephritis ensues. In chronic urinary carriers 
inflammation of the renal pelvis or urinary bladder may found. 

The myocardium shows fatty and granular degeneration, PndocarditLs 
Is exceptional, but endarteritis may affect the aorta, coronary arteries and 
peripheral veaseLs, and arteriq-sclerosis is a possible sequel. Hypostatic 
congestion of the lung bases is the rule with, it may bo, distinct broncho- 
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pnetunonie consolidation. Gangrene, abscess or infarction of the longs is r&ie. 
Ulceration of the iarjux tnaj^ occur, the ulcers being found in the neighbour- 
hood of the arytenoid cartilages, or at the base of tne epiglottis. Necrosis of 
the cartilages eoractimes ensues. Zenker’s vitreous degeneration of muscle is 
particularly marked. It affects the straight muscles of the abdomen, the 
adductors of the thigh and the diaphragm ; rupture of muscle and hemor- 
rhage may result. Osteo-periostitis of the tibi.!, vertebra) and other bones 
may be due to infection Tnth the typhoid bacillus or to secondary invaders. 
Superficial abscesses, degeneratir'c changes in the central nen’ous system 
or peripheral nerves, and venous thrombosis arc also sequela of typhoid 
infection. 

Symptoms and Course. — ^The period of inctiZwlion averages from 10 to 
14 days, but may be as short as 6 days or as long as 3 weeks. During this 
period symptoms are generally absent, but ill^efined malaise or, more 
rarefy* gastro-intcatinal dlsturb.'inco may occur. 

The onset is generally insidious with chilliness, lassitude, loss of appetite 
and muscular pains. Symptoms which are particularly suggestive arc 
frontal headache, ooring cnistoxis, slight bronchitis and distmbing dreams. 
The tongue becomes furred, the mouth dry and the bowels loose or consti- 
pated. iho patient may not take to bed for a day or two. The temperature 
mounts gradually, being a degree or more higher each succeeding night with 
morning remissions. Uy the end of tbo first week the patient’s condition 
is characteristic. The aspect is lica\y and the checks arc flushed. The 
Up3 and mouth arc dry, and the dorsum of the tonmie covered with a dirty 
white fur, the tip and edges being raw. The abdomen is slightly tumid, 
with guicliog in the right iliac fossa. Tbo bowels are loose, several liquid 
motions like pea soup being passed in tho 24 hoars ; sometimes, however, 
there is constipation. The spleen may bo jpalpable. A characterbtic feature 
is a moderately full but easily compressible pulse, tho frequency of which is 
not increased in proportion to the temperature. The respiration is acceler- 
ated. The temperature will by now have attained a maximum of 103* to 
105“ F., still showing morning remissions of about 1*, and is unstable, reacting 
quickly to minor disturbances. The urine is high coloured and concentrated, 
and tho skin usually dry. Thirst and headache are the chief complaints. 

The rose spots usually make their appearance towards tho end of the first 
week, sometimes on the fifth day, more often between the seventh and twelfth. 
Each spot is a circular, slightly elevated papule of a pale pink colour from 
2 to 4 mm. in diameter, disappearing on pressure. The rash should be sought 
for on the abdomen, the Hanks, the sides of the chest and the back, wmeh 
should always be scrutinised. The spots appear in successive crops, each one 
fading in 3 or 4 days, and leaving o transitory brownish stain. Often the 
eruption is scanty, a few spots only being seen ; occasionally it is very profuse, 
and involves the limbs as well os the trunk. The face usually escapes. Minute 
sndaminal vesicles occasionally cap some of the spots. Tuc eruptive period 
lasts from 10 days to 3 weeks. A profuse rash does not necessarily indicate 
a severe attack. The spots are due to bacterial embolisms. 

By the second week the fever (Fig. 3) has reached its fastiginm. Tho 
temperature maintauis its level with slight morning remissions, the head- 
ache may abate, bat prostration increases and the other symptoms are more 
severe. The lips become cracked, soidcs accumulate on the teeth, tho 
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aWomcn becomes more distended and dianima is often a “W^'cd feature, 
the stools being liquid, yellow in colonr, alkaline and i^oul. They may be 
cLocolate^olourcd or red from admixed blood and amau anreds of tissue, ot 
actual elouehs may already be present. The evacuations are not accompanied 
by colic oc tenesmus. The spleen b now larger. The pulso rate will have 
quickened to a frequency of 112 to 140. It b often dicrotic, and the heart 
sounds enfeebled. Tho bases of the Jongs may now show signs of byjwstaUc 
congestion, and the respiration be more accelerated with slight li\nd>ly of the 
lips and face. The patient may be deaf and unresponsive. Delirium of a 
muttering character disturbs the aleep, asthenia b very marked and muscular 
wasting rapid. The urine may be albuminous and scanty. Patients may 
succumb (luring this period from toxxmla, or towards the end of the first 
fortnight from perforation of the bowel or intestinal hicmorrhoge. 

During the third week improvement should occur, the temperature 
coming more temiUent in type, the morning reading falling more rapidly 



than that of the evening. The fongne cleans and appetite begins to return. 
Dating the fourth week defervescence may bo completed, the temperature 
usually remaining at a subnormal le%'cl for some time. In severe iniections, 
however, the third week b a period of increasing anxiety. The symptoms 
tncieasc in severity and the patient may pass into the '* typhoid state,” 
lying on the back in a semi'stuporose condition. The pubc and heart sounds 
become more and more enfeebled, the pnlmonaty congestion increase.^, the 
extremities become blue and cold, subsultus tendinum appears, and the 
evacuations arc pa«.«ed unconsciously. Sometimes there is retention of 
urine. Dxtreme abdoiuinal dbccnsion may supervene, ond the occurrence 
of i>erforative T'critomtis or of hicmorrhage from the bowel b more than 
ever to be dreaued. In sucb severe cases the fever may be prolonged through 
the fourth and fifth weeks before any signs of defervescence appear. They 
are not ncccswrily fatal. 

Conrolcsccnccaftcrasevereattaclcbalwaysprotracted. The temperatare 
b at subnormal, and remains in a very unstable state. The heart sounds 
ivmain enfeebled, and tbepulse b often rather fast or casUy quickened by exer- 
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tion or excitement. On the composite cliart tbe falling temj>erature and rising 
pnlsc carves Kill ctos 3 . TLe effort of standing and wllang is djfiicult and 
painful. The appetite, however, is good, and the weight rapidly increases. 
The aspect gradually becomes less anamta. Slight peeling of the skin, loss of 
hair, and ridging or furrowing of the nails is often noticeable. During this 
period the feet and ankles may show slight <rdema, and cutaneous abscesses 
or localised bone abscesses may occur. Femoral thrombosis sometimes 
appears ; it is the chief complication of early convalescence. 

^elapie.— -Tendenej* to relapse is a marked feature, and shows itself in 
from 5 to J5 per cent, of the cases. The relapse may occur during actual 
defervescence, but more commonly develops after an afebrile period of a 
week or a little longer. The symptoms arc a repetition of those of the 
original attack, but in a mitigated form, the fever reaching its acme in a 
shorter time, and the whole duration being 10 days or a fortnight. The 
spleen enlarges again, a new crop of rose spots usually appears, fresh ulcera- 
tion of the bowel occurs, and blood cnlturo may again prove positive. On 
occasions, the relapse equals or exceeds the original att.sck in severity, and 
may even prove fatal. Second and third relapses are not unknown. Spurious 
relapses arc recrudcscoDCCs of fever during convalescence, of short duration, 
and unaccompanied by definite sj^nplonis. Their explanation is often obscure. 

Varieties. — ^Tbo fact that typhoid fever may show great variation-s in 
its clinical characters, and in the severity and prominence of different 
symptoms, has led to the description of many special t> 7 )cs. Different 
epidemics may differ much in their (ultcot features. 

Variali&rtj in oMd , — The onset of symptoms be sadden, wmetimes 
with rigors and vomiting. The tempcraluro rises quickly, and delirium may 
sopervene early. In such cases, death may occur daring the second week, 
or the disease may gradually assume the ordinary t}”pe. In exceptional 
cases. Severe bronchitis or pueumonta may mark and mask the onset, and 
the true nature of the infection moy be overlooked. The prominence of 
meningeal symptoms may lead to confusion irith ccrebro-spinal fever, and 
the differential diagnosis only be possible by examination of the ccrcbro- 
spinal fluid. If typhoid meningitis is present, lymphocytes or polymorphs 
predominate, according to the oeverity of the infection, and the tj'phoid 
oacillus grows on cnlttire. More commonly the fluid is under tension but 
clear ; it is sterile and the meningeal symptoms qoicldy subside after lumbar 
puncture, to be succeeded by the more typical signs of typhoid fever (see also 
p. 1591). Yet another occasional mode of onset is with a primary acute 
nteraorrhagic nephritis. When acute gastro-intestinal symptoms signalise 
the invasion, appendicitis or irritant poisoning may be simulated. 

The terms pneumo-tj/phoid, vieningo-ttfpitQxd and nephro-lyphoid Lave 
been used to designate some of the above-mentioned types. 

Varialion$ in course . — There is an ambulatory form in which febrile 
disturbance is generally slight, and the patient continues about during the 
whole or the greater part of the illness. Some such cases end in recovery ; 
but others run a very severe course, the patient taking to bed about the end 
of the second week with aggravated symptoms, or succumbing to hemorrhage 
from the bowel, perforation, acute delirium or circulatory failure. Jlild and 
abortive forms of typhoid also occur in which the fever is insignifiesant, or, 
after a well-marked onset, ends in a rapid defervescence between the eighth 
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and fourteenth day. Au afebrile form is known, and is said particularly 
to occur in the enfeebled or those exposed to great hardships. ■ 

I’an’a/ioM due to pregnonc^ and other cotises.— Typhoid fcTcr 13 rare 
in infancy, but becomes more frequent in childhood, and then, generally, the 
symptoms arc nuld, the pyrexitt of abort duration and s ornef imos of n markedly 
intemiUent or remittent type. A primaty broncMtis or gastro-enteritia 
may bo simulated. Such complications as perforation or htemorrhage are 

In the aged, p-articularly in those over sixty, typhosn tends to run an 
unfavourable course, bypostatio pneutnooia and circulatory failure being 
common. 

Abortion or premature delivery takes place in from 50 to 70 per cent, of 
pregnant women who contract typhoid. The ftutua is dead or, if bom 
alive, usually succumbs to an acute typhoid aepticajmis. The prognosis as 
regards the mother is not especially influenced. 

In malarial patients the onset of typhoid may be sndden, with a typical 
rigor ; but the severe symptoms proper to typhoid develop later. ^ On the 
other hand, subtertian malaria may closely simulate typhoid in its com* 
tncnccment. 

Chronic alcoholism exerts a very unfavourable influence. Pxe*ezisting 
pulmonary tuberculosis is apt to advance rapidly during convalescence from 
the fever. In diabetes typhoid often runs a mild course. 

Special Symptoms and Complications.— Suppurative 
p&toitUs Is attriliuted to duct infection, and occasionally leads to cellulitis. 
Attention to the cleansing of the mouth goes far to prevent it. Ulcers 
iometimes appear on the pillars of tbe fauces and tho pharyngeal wall 
(Duguet’s ulcerations). Diarrhoea is not a constant feature, some patients 
being constipated throughout the disease. The dlarrhcea often disappears 
after a few days’ hospital treatment, but in grave infections it may bo severe 
and persistent. 

meteorism with a distended, tense, tympanitic abdomen signifies a virulent 
infection. It may or may not be accompanied by severe liiarrhcca, and is 
often a harbinger of hstnorrfaage or perforation. 

Intestinal lixmorrUago occurs in about 7 per cent, of all cases, and is 
serious. It is most common at tho time when the sloughs are separating, t’.e. 
at the end of the second or beginning of the third week. The ha?raorthag 0 
may bo slight, but more often is profuse. The evacuated blood is bright red 
in colour, unless it has been rctaiued in the bowel. The signs of a severe 
birmorrhftgo are a sharp fall in the temperature, a senavtion of faintness, 
increased frequency of tho pulse nud, it may be, a transient rise in blood 
•presaup with duappearsnco of dicrotlsm. The spleen may shrink rapidly, 
tjomctiraes the hseuiorthagc is fatal before anv blood is voided. 

There Is sl^o a hamorrbagic form of typhoid in which mclama may be an 
wrly sign, associated with petechia: or bruises in the skin and hmmaturia. 
The outlook, then, is very gravcv 

Terforation of the bowel causes one out of every 3 or 4 deaths. Its In* 
cidcnce w remething under 5 per cent. It is commonest towards the end 
of the thirf week, especially ia cases characterised by severe diarrhcea or 
by rnctcortim. Its on^t may bo prcc<rfcd by intestinal hoemorthage. The 
perforation generally lies within the last 12 inches of the ileum, but may 
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occur elsewhere. Shivering, with sharp pain in the right iliao fossa, is 
usuallv the Cret sign. Localised tenderness, localised rigidity and local 
immobility of the abdominal wall accompanv the pain. The temperature 
may show a sudden drop to subnormal followed by a rise ; but some- 
times no variation is detected. Loth pulse and respiration rates are usually 
increased, and the former should bo watched carefully. Obliteration of 
the liver dullness may occur ; this sign is especially valuable when occurring 
in a rigid and retracted belly. Another sign is the occasional onset of irrita- 
bility of the bladder, ilorc reliance abould be based on the local than on 
the general s^Tnptoma in making the dia^osts. After the first shock the 
patient may react and show deceptive signs of improvement, but before 
many hours the signs of spreading peritonitis will a’uert themselves. Unlcas 
dealt with surgically witn the utmost promptness perforation is almo.’it 
invariably fatal. A poljmuclear Icoeocytosia generally accompanies per- 
foration, but is inconstant and not of great diagnostic value. 

Other causes of abdominal pain in typhoid fever arc acute cholecystitis, 
suppurative cholangitis, portal pyicmia, suppurating mesenteric glands, 
oppcndicitis and splenic infarction, but none of these is common. Thrombosis 
of the iliac veins may also cause pain and tenderness, but a clue to this con- 
dition may often be found bv examining the veins of the lower limbs and by 
looking for slight cederaa of the log or foot. 

A transient hepatitis sometimes occurs, but jaundice is rare. Gall-stones 
are a recognised sequel of typhoid infection and may contain the bacilli. 

• liesjnratorytytlm . — A mild bronchitis is present in most cases. In severe 
infections, hypostatic cougestion of the long bases occurs. Lobar pneu- 
monia may supcn'cne in the third or fourth weeks of the disease. Although 
typhoid bacilli may occur in the epoturo, and be found in the lung, pneumo- 
cocci are also present ; the condition may l>c overlooked, os cough is often 
slight and nistv aputa absent. Embolic and pj'jomic processes in the Jungs 
during typhoid may give rise to abscess, gangrene ond pueumothoroi. 
Intra-palmonary thrombosis, with infarction, is a very rare event. 

Ulceration of the larynx is not infrequent in eevere cases. It involves 
the post-arytenoid repon and has been likened to a pressure sore. It may be 
latent or pvc rise to hnskincss of the voice, etridor and toneless coogh. 
There may be pain on deglutition and laryngeal tenderness. The elighter 
symptoms may abate, but sometimes the process terminates in necrosis of 
cartilage and erdema or stenosis of the larynx. 

an^ circvlaiff/y — A eiif^ht polynuclear Icucocyfosts is some- 

times seen in the first week of infection. More characteristic is amcmia 
associated wth Icucopenia, a characteristic absence of eosinophils with a 
relative increase in the ij-mphocytea and large mononuclear cells. In uncom- 
plicated typhoid fever the leucocyte count rarely exceeds 6000, The eosinophils 
reappear with convulcscencc. 5lhe appearance of a polynuclear leucocytosis 
indicates the onset of infiamraatory complications. 

Circulatory failure is a feature of severe attacla. The pulse rate, usually 
but moderately accelerated in typhoid, rises to 120 or more, dicrotism dis- 
appears, the cardiac sounds weaken, and the blood pressure falls. Acute 
collapse, with sudden drop of temperature, coldness of the akin, cyanosis 
and feeble or irregular pulse, may ensue. The collapse may he recovered 
from, but its occurrence is ominous. 
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Femoral ttrorabosis is apt to appear during early convalescence. It is 
usually left-sided, and sometimes appears to commence lower down in the 
veiiis of tic popliteal space or calf or in the mtcmal sophenoas tmuk. The 

S toma are pain and tenderness at the site of the thrombosis, fever and 
ng of the limb, usually moderate in dcCTCe. The affected vein mav 
often be felt as a tender cord. In a few wceKs the thrombus is absorbed, 
and the circulation re-established, but sometimes permanent obstruction and 
mdema result. The clot, if dislodged, way cause pulmonary embolism. 

Arteritis, leading to occlusion, is an uncommon complication. The 
vciseLi affected arc those of the lower limbs, rometimes those of the upper 
extremities, neck or brain. 

Urinary tyslem . — Febrile albtmiinnria is often present, but is transito^. 
Typhoid butmuria occurs in some cases, the urine presenting a elightiy 
turbid, opalescent appearance ; but a similar appearance may be due to the 
colon b.ictUus. Symptoms of pyelitis, pyclo-nephritis or cystitis may super- 
vene. Urinary earners continue to d^Iiargc tj^hoid bacilli for long periods. 
Acute nephritis is uncommon, but may occur either at the commencement 
or height of the disease. Iletention of the unne may supervene daring 
typhoid, but suppression is rare. During the fever the excretion of urea 
and of uric acid is increased, but the chloiidcs are diminished. A moderate 
oliguria is the rule. A considerable reduction, in spite of free fluid intake, 
is evidence of a severe attack. Polyuria occurs ot the onset of convalescence, 
and u of good omen. 

Generative eyslcm . — Orchitu and prostatitis have been observed. In 
females vulvitis and also mastitb may occur. 

A’crroitt ryjteni.— Mcnuigeal symptoms at the onset have already been 
mentioned (p. Sb). lUarcly meningitis occurs in a pumlcnt form during the 
third ot fourth week of the disease. Its mortality is high (50 to 100 per cent.!* 
Delirium is often present and is usually of a quiet type. Drinkers may 
develop delirium ttemens. Convulsions arc rare. They may occur at 
the onset, or when occurring later may be duo to cerebral thrombosis, ea- 
ccphfllitw, or meningitis. Multiple neuritis ot neuritis of such nerves as the 
ulnar or peroneal may supervene, in the latter cases often due to pressure. 
Acute tendornrss of the toes during convalescence is abo attributed to neuritis. 
During the course of the fever hemiplegia or aphasia may supcrt’cnc. Some- 
times there arc signs of sclerosis of the btcrol columns of the cord, the kncc- 
j«Ls being increased, ond an extensor plantar reflex present. 

Mental dislurbancc is occasionally a sequel, taking the form of mania, 
melancholia or dementia. For many months after a severe attack the patient 
may remain in a fatuous condition but nltimately recover. 

As regards tic special senses, temporary deafness is often noticeable 
during the fever, and sometimes suppurative otitb. Double optic neoritb 
b ft rare complication which may leacf lo blindness. 

OtiWM and muscular syrfciiu.— During coavalesccnco localised ostco- 
periostitb of the tibia, sometimes of the femur, ribs or other bones may appear. 
It may terminate m suppuration with limited necrosis. The inflammation 
is chronic and relapsing. Typhoid bacilli mav persist in the pus for long 
periods. A painful inflammatory affection of* the ligaments and vertebrm 
jwnostcuTn b the bosb of the '* typhoid spine," The lumbar and sacral 
regions are chiefly involved, with stiflness and pain on movement. The 
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condition is clironic, but tbc ultim&to outlook h said to be good. Artbriti<t 
of large joints is n rare occurrence ; it mny lead to dislocation of the hip. 

RuptJire of tbc rectus abdominis, sometimes of the adductors or other 
muscles, may take place. It is accompaiiictl by local bfomorrlnge. The 
resulting fluctuating and discoloured swelling may clear nj> or go on to 
suppuration. 

Culnneoiis syflan. — Abscesses and boils may prove troublesome. Lincas 
atropbiem tend to form in tbc skin of the aWomen and thighs. In severe 
cases pressure sores may appear on the sacrum, tlio heels or other pressure 
points. These bed-sores are a source of danger from sentjcimw or pya'mia. 

Diagnosis.— It is unncccss-iry to rccapitukitc all the symptoms already 
described as characteristic. Of the symptoms of onset, headache, slight 
cpistasis, disturbed sleep, a mild degree of bronchitis, alxlomin.'il uneasiness 
and some disturbance of the action of the bowels arc vc^ suggestive. Gradual 
daily increase in the pyrexia and its maintenance after the lapse of a week at a 
steady level of 103“ or 101“ F., with slight morning rcmis.sions, is import-ant. 
Relative slowness of the pulse and the presence of dicrotism arc additional 
diagnostic point.?. The drj’ furred longue peeling in lateral and central strips, 
slightly tumid abdomen, moderately enlarged spleen and the anpcarancc of 
rose spots arc confirmatory. The abtlominal reflexes arc often aosent. 

SrECUL DiAQxosTtc Metqods. — 1. Blood cxominalion,— Culture is 
particularly valuable in the first week before the agglutinative reaction has 
appeared or the ro«c spots ate evident, but is aim applicable during the 
second and third week? and in relapse. Tea to 20 c.c. of Idood drairn asepti- 
cally from a vein at the bend of tuc elbow arc allowwl to run directly mto 
plenty of broth or peptone solution or, better, into .a medium which contains 
filter^ bile or bile s.vlts. At the same time a blood count should show a 
characteristic Icucopenia with a relative lymphocytosis. 

2. CulluTCifrom hoiie-marroui obtained by eternal puncture are said to be 
more often and more persistently positive than blood culturrs. 

3. Cuhurea /rom the stools.— Owing to the presence of other intestinal 
bacteria this is not alwasrs an easy process, but by enrichment methods and 
the use of litmus-lactose agar, or MocConkey’s medium or the bismuth 
sulphate medium of Wilson and Blair, bacilli have occasionally been found 
during the incubation stage and in over 50 per cent, of the coses examined 
in the first week, a percentage increased to 70 or 80 in the thin! iveek. Stool 
culture is also of value for the detection of intestinal carriers, and for deter- 
Tcayimg whelbei a cwivalesctnt is fit to mix with otVitr mtinlitTS o5 thts torn- 
munity. The dbeharge of bacilli often being intermittent, more than one 
examination is necessary. 

4. Cultures /roHj the lirinc.— The typhoid bacillus hardly ever appears in 
the urine before the tenth day, and as a rule not before the fifteenth. The 
infected urine b generally opalescent and slightly albuminous. Cultures are 
made without difficulty and arc useful not only for diagnosis but also for the 
detection of urinary carriers, 

5. ^/7(;lutination tests . — Towards the end of the first week of typhoid fever 
the blood serum becomes capable of agglutinating the typhoid bacillus. This 
power reaches its maximum about the eighteenth to the twenty-third day. 
The test is performed with standardised auspensions and repeated every 
4 or 5 days. Am agglutination titre of 1 : 100 w regarded as positive. Normal 
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blood rarely shows an agglutination higher than 1 : 50. Rising titrca are 
highly diagnostic. Dreyer standard suspensions, being formolised, produce 
Il\r flagellar agglutination only. This is specific in the case of B. typhosus 
and B. raralyphosus A. B. ParalyphosQs B, Jiowcver, may occur either in the 
specific Of in the group phase, and in the later case possesses agglutinative 
elements which are common to other members of the Salmonella Group and so 
its antiserum may agglutinate these organisms. 

A second ngglutmin, known as 0 or somatic, should be investigated at the 
same time. The actual titres obtained with this usaallv arc less than those 
obtained with H. An 0 agglutination is also possible with other members of 
the Salmonella Group, and 0 agglutination is not ro specific as H. 

A third agglutinin, known as the Vimlcnce or Vi antigen, appears early 
and is usually transitory. It affords etrong endence of recent infection. _ In 
chronic typhoid earners it persists and is said to be of ralne in their detection. 

As a continued fever of the enteric type may, although rarely, be caused 
by other members of the Salmonella Gronp, it is now customary to employ 
a formolised saapenaion of B para B, H Bpccific, and also of B. para B or some 
other member oi the family in the group phase. 

T.A.B. vaccine, in consequence of its mode of preparation, evokes H ngglu- 
tinias chiefly, and these may persist for come years. The appearance of 
0 agglutinins in an inocolatetl person shows an enteric infection. Bl<wd 
culture or exaraination of the cictcta may reveal iu identity. A rising 
titro of II agglutination for a particular organbm mav also do this, hut 
it is known that other, quite different, infections may also raise the IT titre 
(anamnesfi'e rcoerton). 

6. Tht atropine t&it of iJfoms.— In typhoid and paratyphoid fevm 
atropine has but little nowc^ of accelerating the pulse. Marris’a test is 
based on this fact, but is little used. 

7. The Diaio wrtion.— -A saturated solution of sulphanilic acid in 1 in 20 
hydrochloric acid and a fresh half |)cr cent, solution of sodium nitrite arc 
required. Equal quautitie.s of urine aud sulphanilic solution arc mixed 
in a test-tube and a couple of drops of the nitrito added. By shaking, a froth 
is induced and ammonia is allowed to trickle down the side of the tube. If 
the froth becomes rose pink and the liquid turns crimson, the test is positive. 
Tlie reaction may sometimes bo obtained as early as the fourth day, and 
perrists during the height of the fever. The fact that it also occurs in measles, 
typhus fever, ecatlct fever, pneumonia, tuberculosis, erysipelas, aud after 
administration of sulphapyridmc detracts from its value. 

DiFFRHnsTiAL DiAO'osis. — PromincDco of respiratory or bowel symp- 
toms in typhoid fever may le.ad to the infection being oi'crlooked. A 9eep- 
sealed or apical pneuioonin or, in cluldren, broiicJio-pneuinonio with intestinal 
dbturlwnce, mav simulate typhoid. Careful and repeated pliysical ex- 
amination, blood anil stool cultore and a^lutinative reactions will lead to 
a correct di.iimosis. Labial herpes is rare in typhoid. lYhen tj-phoid is 

f irevalent, caution is neccsairy in diagnosing primary bronchitis, pneumonia, 
>roncb«>-pnenmf)nia, and, especially in children, gastro'cntcritis. 

Differentiation from acute ntiltary tulferculoxis, from tuberculous jn^uin- 
yi’/w nod from fulerculoju perilonilts is often diflicuit. Acute mib’ary tuber- 
culods rnay simulate typhoid in its insidious onset with mabuse and head- 
ache, its rising temperature with inornitig remissions, its occasional slow 
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poise, its IjroDchiUs, aod perhaps some enlargement of the spleen. But the 
temperature tends to be more irregular, sweats are present, the dj’apncea 
and cyanosis arc suggestive, aud signs of pleurisy may develop. There are no 
rose spots, and agglutinative tests and blood culture give negative results 
(tubercle bacilli are rarely found). Tuberculous meningitis is differentiated 
by such symptoms as vomiting, convulsions, the persistence of headache after 
the first week', or ■when delirium is established. A pulse hardly raised above 
the normal rate, stiffness and retraction of the neck, the presence of Kemig’a 
sign and of retraction of the abdomen or the onset of ocular paralysis are very 
signiGcant. The irritability and cutlcd-up decubitus of meningitis contrasts 
with the apathy and dorsal decubitus of typhoid. Lumbar puncture will 
clinch the diagnosis ; in tuberculous meningitis lymnhoc^es arc in excess 
in the cerehro-spinal fluid, and sometimes tubercle Mcilu may be demon- 
strated. The question of mcningo-typhoid has already been discussed. 
Tuberculous peritonitis may resemble mild typhoid fever. The presence 
of tuberculous ro.isses in the abdomen or tbc development of peritoneal or 
pleural effusions is significant. In cases with indefinite symptoms and no 
signs of tubercle elsewhere, neg.atiVc Wood culture and agglutination tests 
afford assistance in eliminating typhoid infection. 

Suppurative arid pyennic evndttfons may give rise to fever and constitu- 
tional wturbance bearing some resemblance to typhoid. Among these must 
be mentioned appendicitis and the intrapcritonc.ii abscesses which m:^ result 
from it, perinepuric abscess, cholecystitis, pelvic, or puerperal infections, 
infective endocarditis and deep-seated osteomyelitis. Tug diagnosis is made 
by careful attention to the histor}- of onset and course, thorough and complete 

f iuysical examination, and the freauent presence of a pronounced polynuclear 
eucocytosis. Profuse sweats ami rigors are more blrcly to occur, and the 
temperature chart is more irregular. The blood scrum fails to a^lutinate 
typhoid bacilli, nor can they be obtained by blood culture, which may, 
however, reveal the presence of other organisms. 

T}'phoid fever in its early stages is often mistaken for in/Tucnsa, but in the 
latter the onset is generally sudden and the early symptoms arc more severe. 
The temperature reaches its maximum much sooner. The pains in the 
limbs and the backochc are more intense, and the headache, which has a 
neuralgic character, is frequently supra-orbital. Catarrh of the conjunctivm 
and nose may be present, and perspirations are often marked. Defervescence 
usually takes place within a few days, A sharp drop of temperature after 
2 or 3 days with a sudden rebound 12 or 24 hours later is very characteristic. 
If a supposed influenzal fever persists without deflnito cause, typhoid should 
be suspected. 

A mild case of typhus may bear a close resemblance to typhoid, and severe 
typhoid with nave toxicmia, stupor and a profuse eruption may be mistaken 
for typhus. Points in favour of the disease being typhoid are a slower 
onset, later appearance of the eruption, which is never petechial, and 
presence of bowel symptoms. Tj-pbus, ou tho other hand, has a sudden 
onset with high fever which sooner attains its maximum and does not show 
morning remissions. Conjunctival injection, contracted pupils and a 
drunken expression are tho rule. Tbc rash appears on the fourth day, 
becomes petechial and is accompanied by eubeutiemar mottling. Prostration 
is marked and there is a greater tendency to early delirium or stupor. 



92 GENERAL INFECTIOUS DISEASES 

Defcn-esccnce, more or less abropt, occurs about the fourteenth tky. The 
Weil-Felii reaction is present, but agglutination tests for tj'phoid are negative 
except in inoculated jwrsous (p. 30GJ. 

IJnduUut {MaUa or il/«/i/erranfon)/«er is distinguished from tj’phoid b/ 
Its pcr'istcntly relapsing character, the prominence of arthritic pains and 
joint rwellings, and the fact that the blood agglutinates the Mxcrococcv* 
meJifenjijr, which organism can also be iccovticd by blood culture. Closely 
allied to this is the fever produced by D. alortus of cows. 

When mnlan'(7?/erer assumes the continuous type, which is likely to occur 
with the malignant infections, the diagnosis turns ou known exposure to 
malaria, sudden onset, the defection of malarial parasites in the blood or 
bone marrow and the reaction to qainiac. Malaria and typhoid fever, how- 
ever, may coexist. 

The fever of secondary syp/olis ia aometimea sufficiently severe to suggest 
typhoid, cspcciilly when accompanied by headache, malaise and muscular 
pains. Diagnosis depends on the history or detection of a primaiy lesion, 
the possible presence of a secondary roseolar eruption and on laboratory 
teats. Deep-seated ma^ujmnt S»ease hypcTDcphroma may also cause pro- 
longed fever. 

Amongst other diseases at lime# confounded with typhoid must be 
mentioned paitWcosb, kala-atat, glanders, trichiuosis, fever due to ^scarW 
/uwincoid«, scarlet fever in wluch pyrexia is prolonged, that type of glandular 
fever in which the glandular swclbng is delayed, and especially fevers of the 
Salmonella group, i.e. paratyphoid A, B or C. 

Prognosis.— Takifif! all ages, the death-rate varies from 5 to 25 per cent* 
as is higher io some cphlemics titan in others. The average hospital death* 
rate in London is 17 per cent, or a littlo less. Age has a decided influence 
especially on the mortality, wMcb is least in children from 5 to 10, after which 
there it a steady increase with adsmocing years. I]ifaQt.s are believed to stand 
the infection >cry badly. Obesity, alcoholism, privation and fatigue are 
adverse factors. The influence of pregnancy bas already been discussed. 
Indicatioas of a grave attack are a pubc rate of 130 or 140, cyanosis with 
signs of failing circulation and hypostatic congestion of the lungs, marked 
delirium and subsultus or actual coma, oliguria, persistent diarrlKBa, tympan- 
ites, incontinence of urineand faxes. A temperature of 103® or lOt* F. is not 
necessarily unfavourable unless it w sustained beyond the usual period or 
accompanied by signs of heart failure. Delayed appearance of the ogglutina* 
tivp reaction in some instances indicates a severe attack. 

Of the complications, next to toxicmic circulatory failure, pciforation is 
the mo^t grave. Without operation it is almost invariably fatal. With 
Operation the recovery rate U difficult to fix — some surgeons claim success 
in over 50 per cent., but the intervention must be immediate. The average 
recovery rate is very much lower, lla-morrhngc from the bowel is undoubtedly 
Serious, especially if repeated. Such complications as raeteorism, inetUDgitis, 
lobar pni'iimonia and acute nephritis nro dangerous but not very common. 

Sudden death sometimes occurs, cither at the height of the fever or in 
convalescence. It may Iw caused by intense toxaimia and circulatory 
failure, cardiac or pulmona^ thrombosis or pulmonary embolism. Barely 
no dcQoite cause can bo assigned. 

Treatment.— pRoyHYWCTio.—PaticnU should bo Isolated. Adequate 
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disinfection of tlic ftcccs, the urine, the pos from abscesses, the vomit and 
.the sputa is necessary. Blood discharged from the nose or bowel should 
also DC looked upon as infections. Equally essential is the disinfection of 
the bedclothes and personal linen of the patient, the feeding utensils, ther- 
mometer, bed-pan, urinal, spittoon and enema syrin^'o. The stools and 
urine should be tnLtcd with on excess of some such disinfectant os carbolic 
acid or corrosive sublimate, and allowed to stand for several Lours before 
being thrown down a drain. The sputa should be received in small cloths 
which can be burned, or expectorated into a disinfectant solution. The 
clothing and bedclothes of the patient should be soaked in a 1 in 20 solution 
of carbolic acid before being sent to a laundry. 

Kurses in attendance should submit to prophylactic inoculation and take 
special precaufioos for their own safety. 0%'cmlls will obviate soiling of the 
clothes. If the bath treatment is adopted, rubber aprons which can be 
carboliscd are ad^-isable. Rubber gloves may be worn wuen giung enemas or 
touching bed-pans and urinals, but always it should be realised that typhoid 
acquired by contact is a disease conveyed by unclean hands, and the danger 
may bo obmted by washing with plenty of soap and water after toucLmg 
the patient or anj'thing which has been in contact with Iiirn. Everything 
leaving the patient or used by him must be sterilised at once. Feeding 
utcnslis should be boiled after use. 

In most cases the bacilli disappear from the excreta m conN-alcscence, 
only persisting for a few weeks, out bactcriolorical examination several 
times rcncatcQ afTonls the only proof of safety. About 5 per cent, of those 
attackea become carriers. In most the c-nmer slate is tempera^ and an 
arbitrary period of 0 or 12 months is allowed before the coudition is deemed 
chronic. Intestinal carriers are more common than urinary carriers. In both 
the discharge of bacilli may be iutcrmitlcnt. Sjunptoins referable to the 
gall-bladder and periodic bowel disturbance occur in some intestinal carriers, 
and urinary carriers in like manner may sufTcr from kidnev trouble or cystitis. 
Female carriers are said to be more common than m»fc. Carriers do not 
necessarily give a positive Widal reaction, but Felix states that use of the 
Yi antigen will detect them (see p. 90). 

Carriers arc often responsible for the endemic persistence of typhoid in 
certain houses or localities and ore p.irticularly dangerous when employed 
in the preparation of food or in dairy work or in connection vrith water 
supplies. They should be prohibitc<l from following these occupations. 
Since they may spread infection by contaminating their own hands during 
defiDcatioa or micturition they should bo scrupulous in washing after attend- 
ing to the calls of nature and have towels reserved for their own use. Their 
soiled bed and body linen must Ikj disinfected, hicdical treatment by the 
use of intestinal and urinary antiseptics, surgical by excision of the gall- 
bladder, and treatment by autogenous vaccines have up to now alike failed 
to solve the problem of the chromo carrier. It is said that sulphagnanidinc 
is sometimes effective. Preventive inoculation of contacts is the most eflectual 
method of limiting their danger and is adopted In special circumstances. 
Some carriers give no history of an attack of typhoid and may themselves 
ultimately develop an attack of the fever or Buffer from typhoid septicemia 
after operations on the gall- bladder or kidney. 

A pure water snpply and an efficient system of drainage are important 
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factora in the prevention of typhoid epidemics. When the disensc is pre- 
valent, drinlnng water and miib shonld always be boiled, and travellers in 
localities wliere it is endemic sbonld adopt sitnilar precautions. Uncooked 
vegetables and, in particular, radishes, eabds, cress, tomatoes, cucumbers, 
etwwbcrries and other fruits are liable to contamination. Oysters and 
other shell-fiah should be avoided unless their Bonreo is known to be 
above suspicion. The disease has been contracted by bathing in sewage- 
contaminated water. 

Ptofh^haie irtcanotion.— Immunity can be artificially induced by 
vaccination with typhoid vaccine. There are several methods of prepara- 
tion of vaccine, one of which is to heat a 48-hour broth culture to 5S* C., 
and complete the sterilisation by the addition of 0-5 per cent, lysol. Exposure 
to higher temperatures diminishes the potency of the vaccine. The number 
of bacteria in the first dose is 600 million, a double dose is given 10 days 
later and repeated 10 daj^ later still. Felti advocates an alcohol killed and 
alcohol preserved vaccine made from smooth cultures virulent to mice. This 
stimulates formation of Vi and 0 agglutinus and has proved highly effective. 
Vaccine injection is made subcutaneously and preferably not after a heat^ 
meal or exposure to fatigue. A mild local reaction and sometimes consti- 
tutional symptoms may occur a few hours after injection, hence the patient 
should rest. If the patient is alre.ady infected the reaction, may be more 
severe. The duration of the immunity conferred is said to average 1 to 2 
Tears and to be proportional to the dasage employed. An individual inocn* 
iated at the beginning of the incubation pencil of typhoid has a good chance 
of escaping the fever, but in rare cases the inoculation appears to precipitate 
its onset and aggravate its course (pr«nx)c<tfien tyjihoii). For army purposes, 
triple or quadruple vaccines of the organisms of typhoid and paratyphoid 
arc largely employed. 

CcnATivi!. — In the absence of efficient drugs, sera or vaccines there is at 
present no specific. Skilful nursing and suitable diet are of the first import- 
ance. The room should be kept at a temperature of CO® F., the bed narrow 
and of convenient height. A hair or rubber mattress is covered with two 
folds of blanket and a waterproof sheet over which is placed a sheet, and 
under the hips a draw sheet. A water-bed is unnccc^ary. A sheet and 
coverlet with a blanket over the feet arc usually sufficient covering. Night 
and morning the p.atient should be aponged with tepid water, and parts 
exposed to pressure should be rubbed with surreal spirit, and dusting- 
powder applied. Hacking of bedclothes should bo avoided. The urinal 
and bed-pan should be nse<l in the recnmltent position, and the buttocks 
.sponged, dried end powdered after each motion. The mouth should he 
aflvT tatb mtal. Vrerm \ime to time it may be advisable to move 
the patient from the dorsal porilion to avoid hypostatic congestion of the 
lung Lws. Stools snd urine should always be rereri'ed for inspection by 
the medical attendant, who should never neglect daily examination of the 
aWomen, and should nl«o satisfy himself that the patient, especially if rest- 
less, has not retention of urine. The temperature pulse and respirations 
should be charted 4-homly, and more frequently should complications be 
suspected. 

Milk is the most suitable diet for patients in the acute stages. It should 
be pvea in measured quantities at 2- or S-houtly intervals, the patient not 
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being disturbed at nigbt pbonld ho be alcepinff. Three pints a dav w, despite 
theoretical considerations, quite suOicient. The milk shonld be diluted with 
batlej' water or lime water, and plenty of plain cold water or fruit juice 
given between the feeds. Tea may be allowed or lemonade made with 
dilute hydrochloric acid and sxTup of lemons. Should intestinal discomfort 
occur or curds appear in the motions the milk may be citrated or whey 
substituted. Beef-tea and meat extracts are to be avoided in diarrheca or 
ha'morthagc. Cnrlwhydratc can be added to the diet in the form of glucope 
or lactose. Junket, ice-crcam and also apple-sauce arc useful adjuncts. 

When the temperature has been normal for 3 days, cautious additions may 
he made, beginning with thin custard or grated brc.'vd-crumbs and milk, and 
then ad^ng a small quantity of boiled or steamed dsh, thin broad and butter, 
and Eo on. 

Uigli calorie diets arc based on the belief that during the fever a daily 
intake of 4000 to 6000 calories is necessary to maintain nitrogenous equili- 
brium. Even in patients who arc amenable this diet is prone to produce 
digestive upsets and mctcorism, but mild cases can take a more liberal diet 
during the acute stage, t.e. milk puddings, custard.'*, eggs, vegetable or meat 
soups strained and thickened with arrowroot or Hour, finely minced lean 
meat, bread crumbs and mashed potato. Such feeding is said actually to 
dlmiiush the tendency to perforation and lucmonhags, and to hasten con- 
valescence. It is not suitable in eevera attacks or for patients with profound 
toxajmia and deficient digestive secretions. Alcohol is rarely necessary, but 
it is unwise suddenly to deprive alcoholic patients of all stimulant*. 

In an infection of moderolu severity the patieut should i>c able to be nut 
of bed for a short period 10 days after the tempcraluro 1ms become normal. 

The antipyretic treatment of typhoid assumes that pyrexia itself is 
harmful. The cold bath is uio.«t ufucient. Best suited to hot climates, it 
has never gained a great vogue in England. Wlicnovcr the temperature 
rises above 102®*3 F., the patient is Ufied into a bath at CS** K. and Immersed 
for 16 minutes, shivering being disregarded. The limbs and trunk are rubbed 
whilst in the hath. The patient is then removed, laid on a blanket, dried 
and lightly covered. A little alcohol is gi\*cn immediately before or after 
the bath. Immersion is repeated every 3 hours unless the temperature 
remains below the point mentioned. Contra-indications are lucmorrhage 
from the bowel, severe abdominal pain, vcnou.s thrombosis or great prostra- 
tion. The method needs good attendants, and can hardly be applied in 
private, but it is said to reduce the case mortality by a half or even two- 
thiids. In place of the bath, tepid, cold or ice sponging may be adopted 
when the temperature is high, or the cold pack used, especially when nervous 
symptoms are pronounced. The ice cradle is another useful means of re- 
frigeration ; the patient is covered with a sheet, and a cradle, in which small 
rubber bags of ice are suspended, is placed over the body, the whole being 
covered with a thin blanket. The cradlo may remain in position indefinitely, 
the effect on the temperature being carefully watched. 

Some advocate daily mild purges, such as calomel or drachm doses of 
castor oil, in the early days of infection, and claim that intestinal fermenta- 
tion can be checked by the administration of various intestinal antiseptics. 

Gonsli-palion should be met by a simple enema every second day. In 
defervescence liquid paraffin may be subsrituted. DiarrliKca, if accompanied 
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by curds, caDs for reduction of the milk. A starch and opium enema is 
useful, or 10 grains of Dover's powder by tfie mouth. In hamorrhage from 
the l) 0 ipcl the most absolute rest is essential. Food should be reduced to a 
minimum or withheld foe 12 or 21 hours. No stimulants or beef-tea are 
permissible. Ten minims of laudanum or a hj-podcrmic injection of i gran 
of morphine should be given, and an ico-hag applied to the right iliac region. 
A watch should be kept for signs of perforation. Intravenous saline infusion, 
or, better, transfusion of blood, may be necessary in severe eases. The 
injection of a solution containing 1 grain of calcium chloride in 10 minims 
of water into the gluteal region is woTth a trial. Per/orotitm of the bowel 
calls for immediate operation. MeleorUm may bo controlled by reduciug the 
diet, administering copious cnenmtn of hot water, and inserting the rectal tube. 
A turpentine stupe or ice-ponltiee may be applied to the abdomen. Turpen- 
tine by the mouth or by cnem.a, and oil of cinnamon are useful. For tfeh'riuni, 
sleeplessness and heaJacJie, the reduction of tcmpcratoic by sponging or 
crauilng and the admini«tration of 10 or 15 grains of Dover's powder should 
bo tried. Sometimes soluble barbitono (medlna!) and aspirin are citectual. 
Cirnlatorg /fit7«re is combated by strychnine or strychnine and adrenaline 
hypodermically, or by injection of nikethamido (coramine) or leptazol 
(cardiazol). Strophaothus and digitalis arc of doubtful value. Alcohol is 
strongly advocated by some physicians. The supervention of femoral iArom* 
ftosis calls for strict immobility of the Urob. The intravenous injection of 
5 or 10 ounces of a sterile 0*3 per cent, sodium citrate solution relieves the 
pain, and is said to arrest the progress of the thrombosis. Dacilluria and 
cystitis are treated by hesamine in lO-grain doses, 3 or 4 times a day; if 
persistent, solphonaraidcs may be effective. Of the suppurative and septic 
complications, perioslUis may be inOuenced by rest, local applications and 
typhoid vaccine, but suppuration calls for surgical intervenuon. Parotitis 
usually comes to incision. CholecysUtts may subside, nud should he given 
n chance to do so, but if it persists operation becomes necessary. Crops of 
boils call for local treatment, and the appropriate vaccine, toxoid, or sulphona- 
mide should the organism be idcotified. The intramuscular injection of 
colloidal manganese b useful m such conditions. The infcctivity of purulent 
diHchargc-s should he rememberctl. Three negative stool cultures at intervals 
of? days should he obtained before discharge. 

PAUATYPHOID FEVER 

Etiology. — Paratyphoid fevers, like typhoid, arc ubiquitous, but the 
type differs in different countries and different climates. The infecting 
organisms belong to the group SahnoneUa lyphi. Pomtiyihoid A is prevalent 
in India and other tropic.nI countries ; it may possibly be endemic in the 
Mediterranean and parts of Western Europe, but in* European countries 
Paratyphoid P u much more conimou. Of the Paratjqihoid C typo several 
varieties are known. SahnoneUa kunzendorfi ia tlic organism usuallv found in 
Great Uritain. The American tj-pe is S. cholrrtr sun, and the Balkan and 
Eastern type b S. hirschfelji. Paths of infeclion in the body and the lesions 
produced resemble those of tj-phoid fever, but ulceration of the bowel b mote 
superGcial, hwmorrhago being slight and perforation rare. The infection may 
even take the form of a septiesmia without bowel lesions. In other cases 
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there ia a diffuac dysenteric inflammation and ulcers are found in the colon 
onl}'. The bacilU leave the body by the same channels as in typhoid. 

The greatest incidence of paratyphoid infections is in the summer, earlier 
n the year than that of typhoid fever. All ages and both sexes arc soa- 
ceptiblc. The primary source is a ]>atient suffering from an attack, often in an 
ambulatory form, less commonly a chronic carrier. The contagion may be 
direct or through food, drinking water or fotmtes. Foods not safeguarded by 
cooking after purchase are common vehicles of infection. Amongst these are 
bread; cream, s^mthctic or natural ; ice-cream; cream pastries ; cooked 
beef, bam and some shcH-fisli. Extensi^'o water-borne outbreaks ere rare, 
but the organisms may flourish in sewage or scwngc-efllucnts for 3 weeks. 
Jlilk infection is usually through the agency of infected water or of a carrier. 
The incubation periotl ^'aries from 10 to 12 daj's. Extremes of 4 to 21 d.ays 
arc known. Precocious carriers have been lomwn to harbour the bacilli 
for ns long os n month before developing the dw.ase. 

Symptoms. — The c/inical manifestations of paratyphoid are sitniJar to 
those of typhoid fever, but are generally of a milder cliaracter with a Bpeedier 
ingravcsccnce and a shorter course. Ambulatory, or almost symptomlcss, 
attacks are common, and during outbreaks the number of transitory carriers 
U much in excess of the cases of overt infection. On occasions, however, 
paratyphoid may show a severity equal to that of true typhoid, Siinulation 
of att'ack.s of acute irritant food-poisoning is abo alleged, but these arc more 
likely to bo due to 11. aertnjeU {IS. lytthumurium) or to mixed infections. The 
seplicaemic stage of paratyphoid is short, rarely lasting more than a week and 
blood cultures for uiaguostic purposes ahould be taken as early os possible. 
They are said to prove positive in 90 per cent, of the cases. 

The ottsci is more often insidious than sadden, the invasive symptoms 
rosemblins those of typhoid, but n sudden onset is believed to bo more common 
than in the latter aiscasc. Shivering and vomiting arc not infrequent 
symptoms of such invasion. Sometimes gastro-intcstinal symptoms arc for a 
tunc very prominent, and arc particularly misleading in childhood. As 
with typhoid; mflucnia, appendicitis, meningitis, or pnenraonia may at first 
be simuJated. 

The fever attains it.s maximum sooner than in typhoid, and may be 
at its height by the third or fourth day, by which time, if not before, the 
patient wdl have taken to bc<l. The head aches, aJ.so the back and limbs 
and sometimes the joints. The patient is apathetic, and the spleen is 
generally p.'ilpahlc, firm and sometimes tender. The liver may be slightly 
enlarged, and the gall-bladder tender if cholecj^titis is present. The abdomen 
is generally somewhat tumid, but marked distension is uncommon. Diar- 
rhma may occur at tho onset, but constipation b more common. Sweat- 
ing is often more pronounced than in typhoid. Eoae spots are present 
in unusual profusion in some cases. They Hbually appear towards the end 
of the first week. In size, too, they ofteo appwir larger than those seen in 
ordinary tjqihoid infcctioii.and the rash maycontiiiuo to come out after tho 
temperature h.'is fallen. Pulmonary complications are mild, Imt bronchitis 
and broncho-pueumonia may occur. In the more severe cases, circulatory 
failure may be evident. After the first week the toxa>mia rapidly diminishes 
and it is exceptional for the patient to pass into the “ tj'phoid state." The 
fever has a Bnorter duration and is more often remittent than in typhoid. 

4 



98 GENERAL INFECTIOUS DISEASES 

Within a fortnight, soractimcs sooner, it has generally fallen by rapid lysia 
to normal. The slow ptilse and low blood pleasure of typhoid are also seen 
in the paratyphoid variety, and the blood picture, in minor degree, ako 
resembles that of typhoid fever. Relapse is said to bo jost os frequent. 
Convalescence is rapid. 

Complications. — In sotne cases broiieliitis, or broncho-pneumonia, are 
pronmicnt and may mask the real nature of the infection. Intestinal hajmot- 
fhage is much less common and less aevero than in true typhoid. Perforation 
is rare. Thrombosis of the femoral or saphenous %Tm3 or their radicles is not 
uncommon, and pleural effusions may occur. Cholecystitis and catarrhal 
jaundice may be due to paratyphoid organisms, as also bacilluria, cystitis, 
pyelitis and even pyelonephritis. Orchitis is an occasional complication, and 
IS Iwlieved to spread from the urinary tract. Other complications, which have 
mostly been observed in army practice, are laryngeal ulceration, parotitis, 
periostitis, sometimes suppurative, peritonitis without perforation of the 
liowel, and pylephlebitis, attributed to lesions of the appendix. 

Diagnosis. — For the differentiation of paratyphoid from typhoid and 
of the varieties of paratyphoid from each other, tccourso must be had to 
bacteriological methods, t.c. to blood cuUtuo, agglutinativo raictions and 
cultures from the stools and from the urine. Of these methods, blood culture 
in the early stages is the most satisfactory. If agglutination occurs in high 
dilutions with one of the paratyphoid organisms and little or not at all with 
the others and with the organism of typhoid, the nature of the infection is 
evident ; but in other cases the exammation has to be repeated at short 
intervals and the results compared. A rising agglutination for one organism 
indicates it as the casual agent. The po.saibiUty of confusion with B. arrtrycle 
and of anamnestio reactions should he borne in mind. 

Prognosis.— The prognosis in paratyphoid infections is better than is 
those duo to the B. typ/iosus, the proportion of severe infections being much 
smaller, and the mortality much lower. The fatality in recent epidemics has 
ranged from 1 to 3 5 per cent. The causes of death* arc chiefly hffimorrhage, 
perforation, lung iiiGamniatioiis and (oxsemia. 

As reganls differential diagnosis, prophylaxis .md treatmeut, what has 
already been said with regard to tyjiboid applies. Sulphonamldes ore of very 
doubtiul utility and may even prove harmful as Icucopcnia already exists. 

DIPHTHERIA 

Definitions. — A di5eo<ic caused by the Klsbs-LocQIcr bacillus {Con/ne- 
bactenxiM dtjifithtria), characterised by a naembranous exudate at the site of 
infrelion and dUstincrivc^^ncLi nf J:nxatnur mydiv Jd>i* jiKir/Jwiiy'AlvidatAT' 
failure, paralysis, and albuminuria, 

iStiology. — Diphtheria b commonest m temperate climw. Human 
camera are the cause of its endemic prevalence ; local conditions being 
merely contributor)’. In its seasonal prevalence diphtheria resembles typhoid 
and scarlet fever, the maximnm incidence being in the autumn and Into 
winter months. An epidemic tendency u noticeable in years of deficient 
rainfsli. Fonnerly a disease of rnral districts, diphtheria b now endemic in 
cities and shows a tendency to local epidemic ouAcrsts, Its heariest incid- 
ence b on children between the ages of 2 and 6 years, at which age period it b 
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the fiocoad most fatal disease of childhood, taking first place iu the second 
decade. New-born infants arc rarely attacked, JIany eases occur in adults, 
and rather more females than males are affected. 

Catarrhal conditions of the throat prcdUjWsc to the infection ; con- 
valescents from measles and scarlet fever, and iti less degree those recovering 
from whooping-cough and inOuenza, arc liable to contract the disease, which 
in the case of recent measles or scarlet fever may assume a p.articularly 
severe form. A progressive increase iu infectivity and severity is often 
noticed during epidemics. The immanily afforded by diphtheria is short- 
lived. llelapsc.s are rare. Second attacks may occur. 

The disease is highly contagious, and liifcclion is by direct or indirect 
contact. It is seldom air-borne even over a short distance. The organisms 
reside in the secretions from the no.se and throat, in detached shreds of false 
membrane, and at times in disebargM from the cars, the \Tilva, sore fingers, 
infected wounds or akiu lesions. 

Direct infection may result from kissing, or the reception of droplets of 
fluid ejected by speaking, coughing or sneezing. Indirect mfection may be 
caused by eating or drinmng utensils, Immlkcrchief^, towels, throat spatulas, 
clinical thermometers, toy trumpets, slate j»encils and the like. The 
diphtheria bacillus readily grows in milk and prwiicc.s no suspicious changes ; 
milk thus may serve as a vehicle for spread of tie disease. There is no 
evidence that it h conveyed by drinking water. The diphtheria of birds, 
cats and most other animals has not proved commumcablc to man and Is 
duo to a different organism, but virulcut diphtheria bacilli have been found 
in nasal dischargc.s and open sores of horses. 

Diphtheria bacilli retain their virulence for long periods if protec^d 
from sunlight and from currents of air ; hence the possibility of transmission 
by fomltcs. Sterilisation by lioiUog water or in tho steam chamber is quite 
citectual. 

Carriers.-— Convalescents may harbour virulent bacilli in their throats, 
as also may others who have been ju contact with tho infection. 3IoAt arc 
free from bacilli 4 or 8 weeks after tho commencement of tho disease, but in 
some tho carrier etate becomes chronio. The dangerous chronic carrier is 
usually an immune person, ns shown by a negative Schick reaction. The 
presence of bacilli in the throat secretions of carriers is apt to bo intermittent. 
All carriers are not equally effective distributors of the disease ; intimate 
contact and addiction to such habits os kissing, sneezing, spitting and pencil- 
sucldng are important in this respect. The nasal carrier is believed to bo an 
especisU source of danger. Among school children 80 per cent, of the carriers 
are between 5 and 8 years of age, and male c.arrier3 are two or three times 
more common than female. Throat and nose operations on carriers may be 
followed- by clinical diphtheria. In tho search for carriers, pallor, unhealthy 
tonsils, and nasal discharge arc important indications, as also a history of 
recent sore throat. Skin carriers are the subjects of eczematous or impetigin- 
ous lesions or whitlows. Tho discovery of lacilli which morphologically 
resemble diphtheria bacilli does not necessarily prove they arc virulent. 
Bacilli recovered from the throat are rarely harmless, but those recovered 
from tho anterior narci, from discharging cata and from the skin often prove 
to be non-virulent when tested on guiaca-piga. 

. Tho Klchs-Loeifler bacillus is a non-motile. Gram-positive, non-sporing 
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orgauwm vrliicli prows as a tllplo-bacfllos and sliows a great tendency fo 
i/cconie segmented or cUilibcd. Tlw badlU ate slender tods, stiuiglil or 
sliglitly curved, and of varying Icnpth and tWclcncss. In films thev often 
show *a characteristic grouping which recalls tho letters of the Chinese 
alphalwt. I3oth long and Fuort foriiis occur, tho length varying from 2 to 
C /i. The segmented npfjearancc of the protoplasm is relied upon for morpho- 
logical identification. A rapid diagnoas may be made from smears prepared 
direct from the throat, but it should be confirmed by examination of a film 
made from a young (G to 18 hoars) cnltiirc on blood scnim or Locfiler’s 
medium. Diphtheria bacilli ferment g1uco.«c with fomiatiou of acid, but 
fail to ferment saccharose. The true bacilh have been divided into grat'is, 
tnlcTmednife and wuVis varieticj*, according to their \-ini!cnce. DiDcrcncas 
in growth on a special hlood-tellunte medium, coupled with starch-fermenting 
jiowcr in the gram type and a hrcniolj'tic tendency in the mills variety, arc 
the chief distiucti\'c featiirrs The « linical condition ilfH*-, not nlwnys corre- 
spond uith there luimes. 

Pseudo-diphtheria batilli, which, although identical in appcaranci- with 
diphlheri.n bacilli, are Bon-vnruJent, are frequently found in the nose and car, 
more rarely in the throat. Another non-virulent organism of the same gronp 
is Hofmann’s. This appears m smeara os a diplo-hacillas, the elements of 
which ore (‘hort, squat and wedge-shapeil with apposed bases. It stains 
uniformly throughout, and is shorter than even the shortest varieties of the 
dlphtlicna bacillus. Those distinctioos apply only to young cuUiiru. 
Hofmaim's bacUIus docs not produce acid in glucose, or in saccharose media, 
and is thus further distinguished. The serosi^ baeillns, obtained from the 
conjunctiva, also rcscmbleii the true diphtheria bacillus, but it produves acid 
liotli in gineo-e and In saccharose media. 

Tho cnicial test of the identity of the diphtheria organism is the pre- 
vention of the local or general action of an injected broth culture by the 
previous injection of <li|ilithcna antitoxin into the tc»t animal. 

In the throat, diplithc-ru bacilli arc often n'csoaatcd niih etreptocoeui, 
Btaphylococci, or the fusiform biicilli and spinlla de«cribed by Vincent. Of 
these, streptococci are iiio*tt important, as cases of septicaiinia havu been 
found duo to them. Diphtheria bacilli themselvc-i rarely become dissemi- 
nated in the blood stream but have been foiiiul in the cervical glands. 

Pathology. — The constitutional disturbance caused by diphtheria is 
toxtcmic, toxins but not Ihicilli being absorbed from tho primary larion, 
probably by the lyinphatuT. The extent, thickness, pcrsisteoco and situation 
of the mriabrane determine the degree of toxa-mia produced. In the forma- 
tion of membrane, epithelial necrosis first occurs and is followed by in- 
(Iftinnmtoiy elTtision from the subjacent tissues. This gives rise to the 
membrane in which stratified fibnn entangles epithelial cells, blooil-cclls 
and leucocytes. Nearly the whole of tho process occurs outsklo the basement 
membrane. Itacilli are found in the fal^e membrane and necrotic material, 
but rot in the healthy li-iSUes beneath. Itecently formed membrane is CrmTiT^ 
texture and h-ss a glistening or somewhat gelatinous appearance. The tonsils 
arc tliC common sites of the first merobrane foruvition, but the faachil pillars, 
the soft palate, the phaTyni,the epiglottis and the larjmr may be implicated. 
Extension from the larjmx along the trachea and main bronchi is not un- 
enmmon, \mt coherent membrane is tarely found in the bronchioles. DIph- 
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tlieritic inPinbrano is much more firmly adherent to the raucous membrone 
of the fauces than to the epiglottis, the latyns: and lower nir passages. Its 
apponrance in the cavity of the mouth, on the tongue or Ups is rare, and even 
more rare Ls its occurrence in the CDSOpliagus, stomach or small intestine. The 
conjunctiva and occasionally the vulva, or n cutaneous abrasion or a surgical 
wound may become infected. In this connection it must be remarked that 
streptococci, pneumococci, and the virus of glandular fever can on occasion 
proaucc false membrane. 

Apart from the membrane the morbid appearances in diphtheria arc 
not distinctive. The condition, however, of the heart muscle is of peculiar 
in(crc.st. Even in cases ia witch the rayocardiam appd.irJ heafChy to tie 
naked eje, special stnimiig will show eitcnsivo infiltmtion of the muscle 
fibres with ramutc granules of mobilised fat. la advanced cases, patches of 
myocardial degeneration and pcriva«cular aggregations of leucocytes become 
apparent. The valves escape. The cavities of the heart may lio dilated, the 
muscle flaccid and friable, and intracardhac thrombi, some obviously ante- 
mortem, may lie found in the recesses of llic auricles and ventricles, par- 
ticularly on the right side. 

The Btonuch may be acutely Inflamed, with mucosal hromorrhages and 
erosions. 

The chief lesion in the kidneys is a degeneration of the epithelium of the 
tubules, but glomondat involvement may also lie present. 

Broncho-pnemnonia is not uncommon In extensive faucial and in 
lamgcal infectious, it Is usually due to sccondarj* invaders. Emphysema or 
pulmonary collapse may occur ulicfc respirator)’ obstruction is severe, and 
massive collapse of the lung may result from paralysis of the respimtory 
muscles. 

In the nervous system, the essential lesion is a parenchymatous degcncm> 
tion of the peripheral nerves which is patchy in ita distribution. Chromaiol 3 rtio 
changes arc found in tlio vagal nuclei and in the anterior cornual cells of the 
cord. The cercbro-spioal fluid is normal. 

The lymphoid tissues of the body often show a reaction, Peycr’s patches 
being swollen and the spleen slightly enlarged. Tlio liver, too, may be swollen 
from venons stasis and show slight toxic degeneration of its cells. 

Petechial haimorrhages in the sldn, rcroua membrane.'!, heart wall, and 
diaphragm arc characteristic of hxmortliagio diphtheria. Extensive effusions 
of blood fiometimes occur. 

Symptoms. — ^Thc incubation period may not exceed 2i hours, more 
commonly it is 3 or 4 days, but a carrier may harbour virulent bacilli for 
a considerable time before showing signs of infection. The fauces are most 
often the site of the disease, next in frequency come the naso-phnrynx, the 
nasal passages, the larynx and trachea. Infection of the genital mucous 
membrane and of wounds is exceptional and of the intact skin rare. 

Faucial diphtheria may occur in any decree of severity, from a mild 
catarrhal inflammation, the identity of which is only established by bacterio- 
logical examination, to a widespread infeetioa in wliich membrane invades 
not only the whole throat hut also the naso-pharynx, nose, larynx, and, 
rarely, the mouth, either simultaneously or in wicccssion. 

Invasion may be characterised by malaise, headache, anorexia and sore- 
ness of the throat. Vomiting occurs occasionally and somctimc.H shivering ; 
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rigor U rare. In children, the onset is particularl7 insidlons, discovery of 
membrane often being the first intimation of the disease. The exudate in 
mild cases b limited to a patch on one or both tonsils, sometimes on the 
uvula or pillar of the fauces, sometimes on the soft palate. Mora rarely 
the pastcrior pharyngeal wall is first attacked. Special characteristics 
of the membrane are its elev.ation nljovc the general surface, its well-defined 
edge, its gibtening or pearl-grey coloor, ond its tendency to ranid spread. 
At first it is separable without bleeding, but later free oozmg of blood occurs 
when it is forcinly dctachetl. Multiple patches on the toosib may, in the early 
stage, Bunnlate follicular tonsillitis, but the patches tend to spread and fuse ; 
limitation to one tonsil should always arouse suspicion of diphtheria. 

Pyrexia b moderate or absent in mfid infections, enlargement of the 
submandibular glands b slight, and early albuminuria so characteristic of 
grave attacks maj' be wanting. 

MTien faucial diphtheria b severe it constitutes a very scrions form of the 
dbeasc whh o high mortality. The grove form b more common in children 
than in adults and may develop very rapidly. The membrane is thick, 
tough, and adherent, somctime.a much discoloured. It plasters the codematous 
fauces and may extend widely over both aspects of the soft palate and on the 
phatyugcal wall. Naoal dbenarge points to implication of the naso-pharynx 
and nose. Rarely extension occurs along the hard palate and into the anlci 
at the sides of the tongue. Secondary invasion of the cpiglottb and larynx 
b not uncommon. The cemcal glands become swollen and tender, and 
peiiadccitb may extend and involve the neck in a collar of cellulitis (huU 
necK). The subcutaneous tiasues may then undergo widespread necrosis and 
the skin become thinned and mac£ discoloured. A brownish or bloody 
nasal discharge excoriates the nostnb and the upper lip. Ka.aal respiration 
b obstructed aud deglutition difficult. The breath has a Rickeoing odonr, 
and the face U puffy or becomes ashen In colour. The skin is dry and the 
extremities cold. Slight general cutaneous mdema may make its appear- 
ance. The patient Is rcstlav* and sleepleas but apathetic. Weeding b easily 
induced by interference with the edges of the membrane, and epbtaxis 
may occur. b’esTr b not proportionate to tbe gravity of the disease 5 in 
the worst cases the temperature is subnormal. Albuminuria b usually 
profuse and the quantity of urine eccreted may be very anmll, but ura?mic 
symptoms arc rare. A steady and progre.«sive circulatory failure, character- 
ised by a falling blood pressure and feebleness of the lieaTt’s sounds, is an 
ominous feature. The pube may l>ccome soft, irregular or quite Imper- 
ceptible. Reepirotion is rapid and shallow. Vomiting often eets in before 
the end. llroncLo-pneumonia can rarely be rccognbed by phj'Bical sign-s, 
but b often ptesent. Death, may occur within, a week of the onset; eotoe- 
times, however, under the tnfiucocc of antitoxin the membrane clears ond 
tbo faucbl u-dema subsides, but acute circulatory failure maj’ still bo im- 
minent, death often occurring during the latter half of the second week. 
In those who escape, widespread piralysbba common sequel. 

lytryngeal JipMm'o.— Infection of the brynx may be primary, but is 
usually a sequel of faucial infi-ciion. Essentially occurring in childhood, its 
frenuency incrca.«es up to the fourth jwar of life, after which it progressively 
declines. Th» presence of membrane, even in the smallest amount, on the 
tonsil* or fauces will afford a posith'c indication of the nature of the laryngitb. 
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Failing this a diagnosis is made by swabbing, not the tonsils, but the pharynx 
or larynx ; but treatment must not Jj® delayed pending tho result. Hoarse- 
ness and croupy cough arc early ^mptoms, eoon followed by jparoxysms of 
inspiratory dppnoea due to laryngeal spasm, with characteristic stridor and 
recession of the chest wall. During the paroxysms the patient is agitated, 
sweating and perhaps cyanosed. The cough is loud and croupy. \\lth re- 
laxation of the spasm dyspncea may cease and the child fall asleep from 
exhaustion. At first the paroxysms arc mainly nocturnal, later they become 
more frequent and more prolonged, until finally obstruction is continuous and 
mecbanical. Extraordinary recession of the alcmum and lower ribs may then 
accompany the efforts to respire. The body assumes a leaden hue and death 
occurs from slow asphyxia. In rare instances the paroxysms of dyspnoea and 
cough culminate in the expulsion of membranous costs of the larynx, trachea 
or larger bronchi. Tho absence of toxiemic symptoms when membrane is 
limited to tho larynx and lower air passages is very striking. 

Laiyngca! dipotheria may nm its fatal course m a few clan's. In infants 
its duration may he less than 21 hours. In favourable eases the condition 
subsides under prompt treatment. Should obstruction persist after trache- 
otomy or intubation, the presence of membrane in the trachea or larger air 
passages should be suspected ; when, however, the bronchioles are blocked, 
the character of tho dyspncea is quiet rather than violent. I>atyngCAl diph- 
theria in a mild chronic form is a rarity. 

J\^asal diphtheria . — A rauco-purulcnt or blood-stained nasal discharge m.ay 
be the only evidence of diphtheria In infants and fever convalescents. Infec- 
tion may bo oaso-pharj-Dgeal or purely nasal. The (ormcr is grave, as 
toxsmic symptoms may be nronounced, whilst localised nasal infection is 
more often benign and may be unilateral. In such coses a small patch of 
membrane may, perhaps, bo found on the septum. Possible implication of 
the nasal accessory sinuses should bo remembered, As already mentioued, 
bacilli from the nose may prove to be non-vinilcnt. Foreign bodies in the 
nose have been found associated with persistent nasal diphtheria. 

Conjunctival dip/i//icn'a is usually the result of direct inoculation, but 
may extend from tho nose. It may simulate a mild, rimple conjunctivitis, 
or membrane may form on the inner aspect of the lids. There is a grave 
form with extreme inflammatory infiltration of the conjunctiva which may 
lead to sloughing of the cornea and destruction of the eye. 

Fulraf, vaginal and preputial diphtheria . — Vulval infection may bo 
secondary to diphtheria of the fauces, infection being conveyed by the 
fingers, or it may be primary. Sometimes it is seen in puerperal women. 
It is of insidious onset, and the membrane looks like a slough on the inner 
surface of one or both labia. The ingutoal glands are enlarged, and confusion 
with noma, crj’sipclas, chancre or gonorrho-a is possible. Severe toxwmia may 
ensue. The vagina may be infected with the vulva. Preputial diphtheria 
may follow ritual circumcision. Infection of the puerperal uterus and of the 
male urethra is rare. Infection of the umbiUcus may occur in the new-born. 

Diphtheritic infection of vonnds is not common, and membrane formation 
is not invariable. The wound may merely be dry and grey and the adjacent 
glands swollen. Bacteriological confirmation is nccessarv. Paralysis may be 
local in distribution. 

Cutaneous diphtheria . — Slight infection of the macerated skin at tlw 
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margins of (he nostrils and mouth is frequent and diphtheritic whitlow is 
not rare, the finger possibly being infected by sucking. Sometimes the raw 
surfaces left by eczema, herpes, or impeti^, l>ccome secondarily infect^^, 
ami mcmiran'* in:»y form, but skin diphtheria may occur without this (Us- 
tinctivc sign. Gangrenous varicella nnd c.vtensivc gangrene allied to noma 
have also been attributed to the action of the diphtheria bacillus, as also have 
some vcidt or dc<K:rt sores (see p. 1151). Here again paralysis may have a 
strictly local incidence. Before skin cases are accepted as gennine, rigorous 
hacteriologicnl proof is essential. 

Septic diphtheria. — The ordinary grave case of diphtheria may he looked 
upon as tosxmic or malignant. The septic type of case is characterised hy 
pulpy discoloured membrane nnd ^at inflammatory erdema at the site of 
infection, accompanied, it may he, by ulceration, cellulitis, or even ganmene. 
The adjacent lymph glands nto much swollen, periadenitis is marked and 
Buppnmtion may ensue. Erythematous or measly rashes may appear on 
the extrcmitie'i Constitutional symptoms are severe nnd the iirognoais 
grave, chiefly, it is alleged, hccaose diphtheria antitoxin has no influence on 
the septic element, which m.ay be a hainolyiic streptococcus. 

Jlaincrrho^e diphtheria. — Jlmnonbagic symptoms Bupcr\'cning daring 
the acute etage indicate an infection of a severe type. Blood may ooze 
from the edges of the membrane, and epistaxis occur. This in itself is not 
ncccasarily srriou*, but the tendency to bleed may be more widespread, bruises 
appearing on the body and bleeding occurring around and along the track of 
the aotito^in nce‘Ue. The conjunctivas may become suffnstd with blood, 
and haemorrhage may occur from the stomach or bowel. Hosmaturia U 
rare. In some cases small cutaneous petechi® are the only oNidencc of the 
liamiorrliagie tendency, hut thov arc of most sinister import. 

Blood chavfjei.—'K polynaclcar leucocytosU is common and reaches its 
acme at the height of the dlsco.se. Sometimes the red cells arc in excess of 
normal and the spcclfjc gravity of the blood increased, indicating an olIg®m!a. 
I.eucecytos?s may be absent m very mild and also in very grave infections. 
The presence of myclocrtcs is also charoctcristic, and their appearance in 
large nutnlfcrs indicates n severe toxromia nnd a Imd prognous. 

Complications. — ^Thc chief arc circulatory failure, paralysis, nlhuminnna 
and pulmonary inflammations. Relapse eometimes occurs. 

Aaiie cirailatori/ failure is a justly dreaded occurrence. Apart from 
asphyxia and from rc^iratory p.nraly3i3 it is responsible for all tne deaths. 
In diphtheria, excluding the mildest eases and those in which respiratory 
obstruction exort.s its medifying influence, tbero is from the first n pro"rcssIv< 
fall of blood pressure, the syirtolio readings being afTectecI earlier than tlio 
diastolic. Recovery is very rare when the systolic reading falls below fio mm. 
The foil in pressure is said to be accompanied by a fall in volume end 
increased concenltatiou of tbo blood. Vasenhr relaxation is believed to 
account for the early fall in pressure, the effect of niyocariUal weakness 
appearing later. The condition cnlminatos in attack.s of acute circulatory 
failure. MTicro systematic pressure readings have not been taken, minor 
Irregularities and intermissions of the heart’s action often afford the first 
warning. True respiratory or slnos arrhythmia, which is so common in child- 
hood and often b exaggerated in diphtheria, should not be confounded with 
the condition now under consideration. Tachycardia and bradycardia are 
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both dujjoietujg Tbc Leart soimds become modi£ed, tbo first becoming 
short and soft and the second somewhat accentuated. Reduplication nna 
gallop-rhythm may occur. Vomiting without obvious cause is always a 
danger signal. The characteristics of the acute attack are great irregularity 
and feebleness of the pulse, prreordial or epigastric pain, restlessness, rapid 
shallow recitation, slight cjranosis and a sub-normal temperature. The 
mind remains clear. Dilatation of the heart and increase in the sire of the 
liver may be evident. Actual dropsy is rate, but sometimes slight cedema 
of the face, chest end feet appears. Albuminuria may super^’ene or, if already 
present, be much increased ; partial suppression of urine occurs. Dcata 
often results with great suddenness, and should the first attack be survived, 
which is unlikely, a second or er’cn a third may prove fatal. Rarely recovery 
ensues. 

Death from circnlatory failure Is an early sequel of severe faucial infec- 
tions, ocenrring at the end of the first or in the course of the second week. 
Cardiac failure occurring at a later stage of the disease is often associated 
with severe paralytic phenomeua, and in some eases, at all events, is believed 
to be of nervous rather than myogenic origin. Extra sj-stoles, heart-block 
and auricular fibrillation have nt times been demonstrated. The absence of 
residual valvular or myocardial lesions after diphtheria Is remarkable. 

Diphlheritk paralysis occurs in from IG to 20 per cent, of eases. It 
is more often localised than general, and rarely complete in degree, 
l^alatinc and ciliary paralysis are characteristic. Children suficr raore 
frequently and more severely than adults. As a general rule the extent 
and severity of the palsy are proportional to tbc amount of membrane 
wWch was present. Exccjitionally, pamlyMS of rliphthcritic typo occurs in 
the absence of recognised iofectioo. The usual time of onset is the end of 
the third or beginning of the fourth week of the disease, but in grave infec- 
tions it may oven set in before the fauce.4 are clear of membrane, indcspread 
paralysis, including a dangerous bulbar variety, rarely declares itself before 
the end of the fourth week, and paralpis of the ataxic type, which is rare, 
often does not appear until the second or even third month. For a detailed 
description see pages 1813-1816. 

The limited form of diphtheritic paralysis is transitory, ite duration being 
measured by days or wccks, but tbo more widespread paralysis may last for 
months or the best part of a year before recovery is complete. 

Hemiplegia sometimes occurs in diphtheria and is due to occlusion of 
the mid^o cerebral artery, usually by an embolus. In most eases this 

E aialysis is more or less permanent. Much more rarely an embolus from the 
eart lodges in a main artery of o limb, producing gangrene. 
iHburntnuria is of conunon occurrence, but in mild or doubtful eases its 
absence is not sufficient to negative the diamosis. It is most likely to be 
found about the tenth day, bnt appears catlier and in greater quantity in 
grave cases. In those who recover, its presence is transitory and no grave 
damage to the kidneys results. At times casts and n little blood may bo 
found in the urine, particularly in tone or asphyxial cases. Acute 
circulatory failure greatly increases the albuminuria and may lead to sup- 
pression of urine. Acetone often appears in the urine during severe attacks. 

Pulmonary Complications . — ^Bronchitis and broncho-pneumonia may 
accompany severe faucial diphtheria, but are mote common when the larynx 
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is implicated. Tbe cauae is raora often a aecondary infection than the diph* 
theria bacilloa. Febrile diatutbance, grwt dyspneea, cough, and lividily 
ore the signs which should aoggeafc implication of the lung. Auscultatory 
signs are often equivocal, owing to laryn^al obstruction or the present of a 
tracheotomy tube. Massive collapse of the lungs may occur in paralytic 
patients and is often mistaken lot acute circulatory failure, pneunionio 
consolidation or pleural effusion. Some degree of acute emphysema is usually 
present when the larynx is obstructed, and surgical emphysema of the 
mediastinal and subcutaneous tiaues may folloa' a diRicnit tracheotomy. 
As sequels of diphtheria, lobar pneumonia, plcnral effusion and empyema arc 
rare. 

OtUis mrdia is exceptional and seldom eerious. In this respect it stands 
in sharp contrast to the otitis of scarlet fever. Diphtheria bacilli recovered 
from the discharge ore often non*vini]ent (perhaps in 60 per cent, of the 
cases). Diphthentio membrane is sometimes formed in the auditory meatus. 

Jfelapre of diphtheria is rate. It occura in little over 1 pet cent, of the 
coses and usually is mild, tbe membrane being limited to tbe tonsils and 
rarely spreading to other parts. 

Diagnosis. — Every inllamed throat, or nasal discharge, particularly iu a 
child or fever patient, should be regarded with snsnicion. and clinical diagnosis 
supplemented by bacleriologtcal examination befoni antiseptics are applied. 
Definito membrane on one or both tonsils or adjacent parts of the throat is^ 
characteristic of diphtheria. Tonsillar inflammation, if accompanied by' 
hoarseness or thinorchoea or nibumianria, is highly suggestive. Some 
diphtheritic thtoats am very odematous and painful, but as a rule pallor 
of the mucous tnembrauc and absence of pronounced fever and pain oro 
striking features of the dis).‘asc. 

The differential diagnosis between scarlet fever and diphtheria is dis- 
cussed on p. 76. Bimnle tonsillitis is usually bilateral, and the exudate, 
which is soit and crumbling rather thau membranous, is follicular and limited 
to the aurfnee of tbe tonsils. I'ain, p^-rexia and constitutional disturbanco arc 
more pronounced than iu diphlheru, and tbe tongue is heavily coated. 

Peritonsillar absceys is more characteristic of simple tonsillitis and the 
secondary tonsillitis of scarlet fever. It seldom occurs in diphtheria. 

Vincent’s angina may produce a greyish film of exudate on one or both 
tonsils, Bud even invade the adjacent parts of the faucial pillars and the 
soft palate, bnt the process b rather a shallow necnxus than a tne membrane 
formation. Ulceration may be evident at tbe centre of the deposit } some- 
times it b widespread and destructive. The mucous membrane of the 
gums and cheeks may also bo attacked. The breath has a peculiar and 
offensive odour, bnt diagnosb should never be based on thb alone. The 
large fusiform bacilli and spirilla described by Vincent can be demonstrated. 

Double infectiona with diphtheria and Viacent’a organbms are not at all 
rare. 'Thrush, which produces an exudate like milk curd, is recognbed by 
detection of the characteristio mycelium. It b a dbease of imanta and 
greatly enfeebled adults. 

Membranous angina may occur in glandular fever, leuktemia, or agranolo- 
cylosb. For the differrntiatioa of these, blood-counts as well as tbroal 
awabbiap are necessary. 

S5PpAi7w.— -Both in adults with the acquired and children with the inherited 
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disoase the inflamed throat of aecondary eyphilia b a cause of confusion. 
The throat h painful and full of mucous secretion. Filmr patches appear 
on the tonsils and pillars of the fauces. The tonsillar f'lancLs arc swollen and 
indolent and there is little or no fever. Tbo rapidity with which uJceratioa 
and perforation of the palate occur in some cases is striking. The diagnosis 
is made from the history, the presence of other signs of syphilis, foilurc 
to find diphtheria bacilb, a positive Wassermann reaction and prompt 
response to vigorous anti-syphilitic treatment. 

Other conditions which eimutato faucial diphtheria arc er}’8tpcIatous in- 
flammation, heroes of the soft palate and lesions due to steam, boiling fluids, 
caustics or tonsillectomy. 

Laryngeal dipktJima. — Croupy cough, hoarseness, and stridor in a child 
will always suggest diphtheritic mfectiou. examination may show membrane 
on the fauces. Py forcible dcprc.s3ion of the base of the tongue with a spatula, 
the epiglottis may often be seen and membrane possibly recognised on its 
edge or surface. Barely fragmenta of membrane ate ejected on coughing, or 
there may be n liistory of contact with the disease. All doubtful cases should 
be treated freely with antitoxiu, pending confirmation by examination of a 
swab taken from the pharynx as near the glottic aperture as possible. 

Other forms of laryngitis have to bo diiTcrentiated. They are (1) the 
larrngitis of early measles, distinguished by history, catarrhal symptoms, 
and Kopllk’s spots. (2) Simple catarrhal laryngitis ; in this bacteriological 
ezammatlon is most cssentUl. Tho voico may be hoarse, and the cough 
croupy : nocturnal spasms of dyspoeea may occur. Enlarged tonsils and 
adenoidjs are often present, and sometimes the history of previous attacks is 
obtained. (3) The glottic spasm of laryngismus stndulus is also deflrutely 
paroxysmal, but although the child crows tho voico is not hoarse nor is 
the stridor persistent. Bickets, tetany and con^mlsioos arc tho accompani- 
ments in many cases. 

Retro-pharyngeal abscess, when low down, produces considerable laryn- 
geal obstruction. Digital examination of tho back of the pharynx reveals 
Its presence ; sometimes tho bulging may bo seen on inspecting the fauces. 

^ro causes of laryngeal obstruction are coDgcnlui laryngeal stridor, 
congenital syphilis, cedema of the glottis in renal mscasc, or resulting from 
inhalation of steam or other irritants, foreign bodies in the larynx, and 
papillomatous growths. These forms of obstruction arc differeutiated from 
diphtheria by tho history', by careful inspection of the fauces, followed hj 
digital examination, by general examination of tho patient and by tbe 
negative results of bacteriological examination. In adults tho laryngoscope 
will give useful information. Direct laryngoscopy is of great value. 

Prognosis.^Tho important indications yielded by determination of the 
extent and position of the membrane have already been mentioned : tho 
more extensive and more persistent this is, tbe greater is the risk of severe 
toxaimia. Coses where the membrane is limited to one, or to parts of both 
tonsils are likely to be mild ; when both tonsils arc completely covered the 
attack is more grave, but recovery is still probable ; when the fauces and 
naso-pharynx are extensively involved, tho outlook is very serious. The 
great mo^lity of laryngeal diphtheria is due to asphyxia and broncho- 
pneumonia, absorption of toxin from this region being small. Diphtheria 
umited to the nose and not involving the naao-pharynx has a low mortality. 
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EiJar"enient of the cervical glands is more or less proMrtiounl to the 
estent of tlvc Icsioa itt fie fauces and ttaso-pharyni, and has the same 
prognostic importance. The eBciency of antitoxin treatment and the day 
of its first administration have a most important inflticnee. The mortality 
is almost neglicihlc wh^n antitoxin is administered on tha first daj- of the 
disease, hut it increases progressively to 18 or 20 per cent, if adnilmstrafion 
is delayed to the fifth or Rubseqaent daj's. 

Ago also has a great effect, the disease being very fata! to children in the 
first year of life, and innch more serious in cldldren under 5 than in those 
over that age. Septic attacks with much pallor, copious nasal discharge, 
considerable glandnlar enlargement and profuse alhcminuria have a s'cry 
bad prognc’is. 

llacmorrhagic symptoms, other than alight bleeding from the edge of the 
membrane and possibly epistaxis, arc grave : particularly so, minute cutane- 
ous petechias. Cases sneh ns these h-irdly ever survive. Repeated vomiting 
after the initial .stage, and signs of ncoto circulatory failure are most ominous. 
The chief danger of na^yris, when this ensues early, is its nssociation with 
acute circulatory failure, but paralysis of the bulbar type is in itself very 
fatal. Failure of the muscles of respiration and liability to broncho-pneu- 
monia and pulmonary collapse constitute the chief dangers of generolised 
mralysis. If the patient survives, paralysis terminates in complete recovery, 
out hemiplegia, which is of vascular origin, may be permanent. 

Treatmcnt.->PrornvLAcnc.— Convalescents should be isolated for not 
less than 4 weeks from the commencement of the disease, or until three 
negative bacteriological examioations at intervals of A week have been 
oltalaed. The ptcseuco of inflammatory conditions or discharges from the 
tUro.nt, DOse, eyes or cars is an indication for further detention. Sun emptlons 
and whitlows should be carefully treated. 

The period of quarantine advised is 12 d.ays. This may be supplemented 
or replaced by baetenological examinations. ‘Children from an infected house 
should not be allowed to attend school until proved free from infection. 
Contacts in the home or school often become carriers, and should also !« 
IvacteriologicaUv examined. Clothing and utensih which have been in contact 
with the sick eliould. of cour-e, be disinfected. 

When diphtheria breaks out, contacts should be examined for nnhcalthy 
conditions of throat, nose, cars or skin, and bacteriological exatnination 
made in all in.stanccH, if possible. Opbiou with regnrti to the desirability 
of prophylactic injections of antitoxin is not unanimous. The vjm^ttnns of 
diplithena may be prevented in contacta by the injection of 600 units of 
antitoxin, but this method fails if the subject is cltcady incubating the 
dUeasft, aud oviy affords protection to others for some S or 4 weeVs. It 
should be realimd that antitoxin docs not prevent infixtion, but only the 
toxic results of infection. It militates against active immunisation, anu may 
produce a condition of hypersensitiveness to serum, which mar have to be 
nsed subsequently. ^ 

For thwe reasons, the best aothortties are against prophylactic injections 
of antitoxin iti contwts and in favour of repealed exnmmalions for sigas of 
development of the disease, when antitoxin c.an be adBunistcred at once. 
Mrantimc, immunisation of siaceptible contacts (nVe ir/ro) can be initiated, 
nnee there appears to Iwi no negative phase induced. 
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la the Schick test we Iiave a means of determining whether an indi^ndual 
is ensceplible to diphtheria. If a local inAammztorj' induration from I to 
2 cm. in diameter follows the injection of a mlnatc qaantit 7 of diphtheria 
tozin into the skin, snsccptibilltj to fho infection is indicated. One-fiftieth 
of the minimam lethal dose (M.Ij.D.) of toxin for a guinea-pig of 250 grammes 
weight, in 0*2 c.c. of normal saline is the standard dose. At the same time, 
bat at another spot, on intradermic injection of heated, and therefore inactive, 
toxin is made, to dbeount a ** psendo ” reaction dne to the foreign protein 
in the solution of toxin. The absence of a reaction to the active toxin generally 
indicates the presence of more than one two-hundreth of a unit of antitoxin 
per c.c. in the blood, and b a sign of immnnity. The injections are nsnally 
made into the skin of tbe forearms. The reaction takes 21 to SG hours to 
develop, and another week to subside. Four types of reactiori are possible : 
(1) Negative, (2) Positive, (3) Negative and Pseudo, and (4) Combined Positive 
and Pseudo. These must bo discriminated with care. Tbe best time for read- 
ing the test is SG hoars after injection, and again at the end of a week when 
false reactions will have faded and late positive reactions will be detected. 

For immunisation, dipblbcria toxin, guarded by antitoxin, was originally 
used. L.ater, toxin, converted to toxoid by inenbation with formalin {ana- 
loxine), replaced this. Toxoid-antitoxin floccuJes, precipitated by interaction 
of toxoid and antitoxin prodnee little or no reaction and are cilective. For 
tbe immunisation of children, alum-precipitated toxoid (A.P.T.) is now re* 
commended. Two doses (of 0*5 c.c.) are given intramuscularly, with on inter* 
val of 4 weeks between, the first dose acting both oa on antigen and as a 
detector of sensitive individuals. For adults, who ore more liable than 
ebihlrcn to reactions, toxoid-antitoxin floccuica (T.A.F.) arc preferable, three 
injections (1 c.c., 1 c.c. and 1*5 c.e.) being adminbtered, with intervals 
between them of 3 or 4 weeks. Sasccptibility to reaction rany bo detected 
by intradcrmal injection of 0-2 c.c. of dilute toxoid (Moloney test). The 
development of active immunity takes obout G weeks. This immunity b 
protracted, hut its exact duration cannot yet be specified. Most children 
under 6 years are susceptible nod tbe ideni time for immunbation b in tbe 
pre-school period, after the first year of life. At tbe beginning of school life 
a supplementary dose of 0-5 c.c. b recommended. When the proportion of 
vaccinated children in a community reaches 70 to 80 per cent, a great reduc- 
tion of incidence of diphtheria, and of carriers, perhaps to xcro, may bo 
expected. 

Wbea desJisg trith itatiwaks of difithcris ia wsrds ox iasikothitf, 
swabs sbonld be taken from the throats and noses of the inmates, and Schick 
tests performed. The negative reactors are then bolatcd. They will pro- 
bably include a dangerous chronic carrier as proved by the virulence test. 
Tlie positive reactors may be immunised with A.P.T. Vimleot bacilli in 
the Schick positive group indicate precocious carriers who will soon sicken 
with tbe dbeasc. 

Chronic carriers are a great source of difficulty. The bacilli cannot be 
eradicated by local appliaitiou to the throat or by the adraim’stratioa of 
antitoxin or vaccines. If the tonsib arc unhealthy, they should bo enucleated 
and adenoids removed ; this is often successful. In nasal carriers when 
streptococci co-cxbt the insufflation of sulphonamide powder twice_ daily 
for 8 days lias seemed cfiectivc. Carriers should spend as much time in the 
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fresh Rir and snnlight as possible. Before condemniBg a carrier to isolation, 
the virulence of the organisms should be tested nnd confirmed. 

CtmATiVE. — The patient should be isolated and strict recunibencj en- 
joined- Diphtheria antitoxin must be injected without delay, the result 
of bacteriological examination not bang awaited in any case in which the 
diagnosis b reasonably certain. Although antitoxin can neutralbo circu- 
lating toxin, it is much le<sa efTcctivn against toxin which has become fixed 
in the cells of the body. It b therefore very important the patient should 
rcceiTC the first dose of sernin not later than the third day of the dbeaso ; 
the earlier it b given the better the result, but at whatever stage the presence 
of membrane indicates prompt da*ago. Tha amount required depends, 
not on the age, but on the duration of the dbease, the extent of the membrane 
and the degree of loxxmia. For mUd cases on the first or second day 8000 
units are euQlcicnt ; In more severe cases Iho dose should bo 20,000 unib. 

111 severe faucial nnd naso-nha^geal diphtberia and in infections of the 
larynx, 20,000 anils should be the initial dose, repeated in 12 hours if the 
membrane still shows a dbporition to extend, or the laryngeal symptoms 
are not relieved. Cases coming under observation after the third day of ill- 
ness require larger doses than those seen earlier. In very severe infections 
and those complicated by pulmonary lesions, enormous doses have been 
recommended. The advantage of those b doubtful. 

Intramuscular injection of antitoxin is more elfectDal than snbcutancous. 
In severe, advanced, nnd hirmorrhagic iufcctions, the antitoxin should be 
given mtra\*cnou.<Iy, undiluted and at blood heat. Injection should bo very 
slow, through a fine needle. The patient b then wrapped In warm ManVets, 
hot water bottles applied, and tlie foot of the bed raised, since rigor and 
collapse may follow. Fifty thoesand or more units may be given in this way, 
followed by intravenous injection of 20 gramtDcs of anhydrous dextrose 
n the form of a GO pet cent, solotioo in normal saline, supplemented by 
.0,000 units of antitoxin intramuscularly into the buttock or outer side of the 
thigh. In cases which do not respond toe injection b repeated after 12 hours. 

Antitoxin treatment may be followed by certain sequels due to horse 
serum. These ore Ic^ frequent when concentrated or protem-digest antitoxins 
are used. They usuallv occur a week or more after injection and take the form 
of erythematous, morbilliforru, or urticarial eruptions, appearing first in the 
vicinity of the puncture. Fever, vomiting, arthritic pains or slight joint 
cflueions may accompany the rash. The tonsils may again become inflamed 
{angina reJuz) and albuminuria may occur. The rashes nnd other symptoms 
are transient but may recur. Aspirin often nlTords much relief, and the 
cutaneous irritation may be allayed bv weak carbolio lotions. On rate 
occiuions rigor, dyspnera and collapse follow the injection immediately, and 
denth has been known to occur. These symptoms are anaphylactic in nature 
atwl may o«ur if the parient has been MnsiriH‘d by injection of serum a few 
weeks prevlondy, or quite apart from this. Asthmatics are said to be par- 
ticularly liable to them, lyhon ^tbllece^sa^3' administer antitoxin in such 
circnmslanccs, a preliminary injection of 0 minims should be given sub- 
CDtancously and the effect wBtche<l, or an intradermic lest made. If no 
symptoms occur within an hour the full mjection may be employed, otherwise 
dcsenaitisation Is necessary (see p. 7). 

Absolute recumbency b eascntbl in the treatment of diphtheria. For 
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the mSdest ca^e s fortnight is not too iong, in tho average cose at icoat a 
month, and for aeverc infections longer, "lyhcn the patient is first allowed 
to sit np in Led the effect on the pulse ehonld be carefully noted. No patient 
should be allowed to sit up ^‘hoso puke is irregular or who has recently 
vomited. The detection of paralytic aymptoms is also an indication for 
rest. 

Local applications to the fauces and nose are of minor importance. In 
eases characterised by fetor the free chlorine lotion is of use. When douching 
is resisted it is better to omit it altogether. 

In laryngeal diphtheria prompt administration of antitoxin and the use 
of a steam tent will generally obviate the necessity of operative interference ; 
bnt tracheotomy, intubation or lar3mgcal aspiration should not be postponed, 
if restlessness, dyspncca and recession of the chest wall arc present, or paroxys- 
mal dyspnom has supervened. 

Intubation is snitahle for the milder type of case, but constant skilled 
8upcr%'ision is necessary, as the tube may be ejected. As a rule, tracheotomy 
is preferable, especially if the fauces and noso-pharyni are ranch involved. 
Tracheotomy as a sequel to intnbation has a very high mortality on accoant 
of the class of case in which it becomes necessary. After tracheotomy or 
intubation the patient is usually placed in a steam tent and the arms secured 
by light aplinta or other means. Coogh on swallowing is obviated by using 
thickened foods or by nasal feeding. A method of feeding with the head 
lying lower than the body is often successful in intubatcil patients. If all 
goes well an attempt should bo made to dispense with the tracheotomy or 
mtubatlon tube on the third day, sometimes even sooner. Patients must 
be watched constantly when the tube is first removed. In eases where 
the tracheotomy is dry and no secretion ocenrs, an alkaline spray is 
useful. 

Circulatory failure is treated by removing all pillows, raising the foot of 
the bed on blocks and applying a binder to the abdomen. The most absolute 
rest and perfect quietude are essential. A combination of atropine, st^chninc 
and adrenaline has the best reputation as a circulatory stimulant in these 
cases (atropine sulphate, gr. ! strychnine sulphate, gr. ; adrenaline 
solution, 1 in 1000, min. B). Tho solution is made up to 10 minims with 
sterilo water and injected every 4 hours or more oftcu if necessary. At the 
same time, as vomiting often precludes feeding by the mouth, a Q per cent, 
solution of glucose in hot normal saline should be given by tho bowel. Other 
circulatory stimulants and brandy arc also advocated. 'When marked 
acetonsemia is present, 10 grains of sodium bicarbonate dissolved in 1 ounce 
of water should be given by mouth or rectum every 4 hours. 

Paralysis calls for careful nursing and feeding, with avoidance of mus- 
cular exertion, but patients with only palatine paralysis may bo allowed np 
after 10 days if the condition is stationair. Massage and electricity may 
be useful daring convalescence, but sliould be avoided in the early stages. 
Hypodermic injection of strychnine is possibly of some use. The administra- 
tion of vitamin Bj (anenrine hydrocblorido ; thiamine hydrochloride, U.8.P.) 
is said to expedite recovery. The daily administration of antitoxin in doses 
of 1000 to 2000 units is odvocated, but is of very doubtful utility. ^ Exten- 
sive respiratory paralysis necessitate artificial respiration with a Drinker or 
Bragg-Paul apparatus. Active collapse of the lung in diphtheria may be 
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mbtaken for acute circulator}’ foUure if its apccial diagnostic eigus are not 
borne in mind. 

During the acute stage of diphtheria and also when albuminuria is present, 
milk, glaco'u* mixtures nnd fruit juices are the best foo<l. Solids may_ bo 
allowed quite early m convalescence. \Mien swallowing provokes coughing, 
tho milk should be thickened with isinglass or cornflour, ^Yhen pharyngeal 
paralvEis is present, the patient should be fed by rectum, or hotter, throngh 
n larce soft a-'Ojdiageal tube or by nasal catheter. 

The occurrence of enaphyl&sis after injection of antitoxin is treated bjr 
injection of adrenalin)', and liy artificial respiration ; by some adrenaline m 
given before injection of scrum, as a prophylactic. 


WHOOPING-COUGH 

Synonym.— Pertussis. 

Definition,— An acute specific diseosc of high infectirity, characterised 
by catarrh of tho respiratory tract, with periodically recurrent laryngeal 
spasms of distinctive type and other signs of abnormal nervous excitabihty. 

Etiology. — Whooping-cough is mainly a di«esse of temperate climates, 
being rarer and less severe in hot countries. Spring nnd antnmn are the 
flcasoui of its maximum prevalence, occasionally in epidemic form, and obo 
of its greatest mortality, chiefly owing to tcspiratoiy compUcfttions *, but the 
disease may also occur lu the warmer montlis. It is more prevalent In cities 
nnd induUrial centres than in the population of rural districts. The heaviest 
Incidence of whooping-cough is in the first five yean of life, with a dangerous 
tendency to attack children under two. After ten years of age attacls are 
comparatively uncommon, but are by no means unknown in snsceptiblo adults 
even over w, and, in some Instances, over 60 years. The feetus in vtero 
has been known to contract the infection from its mother, as also may the 
new-born cliild. Horn females than rmilcs are attacked. The frequen^ with 
which whooping-cough follows an nifack of measles is noteworthy. It may 
occasionally l»e a precursor of laryngeal diphtheria. 

Infcctivity U greatest during the catarrhal and early paroxysmal stages ; 
but its exact duration is vanablc. On rare occasions convalewnts are said 
to have actcil as carriem of the disease. 

Tlie infection is usually conveyed by the mucous dropb'Ui expelled by the 
cough. Since the b.ieillus can resist drying for fcvcral weeks the infection 
may lurk in rooms and foimtes, hut this is uncommon. One atmek almost 
invariably confi'rs lifidong immunity. 

Bacteriology. — Of the \ attoiLs orgauisuis wldcU have been tdleged to be 
the c.an».al ag-nts, the bacillus of Bordet and Gengou {llertnopJiiUt^ pertussis) 
has the strongest claims to acccpiancc. This is a minute, slender rod closely 
allie)l to the b.nriUi of the infiuenra group. It is Gram-negative, and only 
llourishcs on artificial media which roatoin blood or senim. It grows beat at 
blood heat. The bucilli swarm on the ciUatod epithelium of the air passages 
and cultures are most e.ijily obtained from the small pellets of viscid muca.s 
which are expertorated at the end of n paroxysm of coughing. The blood of 
ronvftlewenta BggluU'nates tho bacilli. 

There are no po*t-mnrtcni appearances which ore distinctive, the changes 
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found after death being due to compUcations. Of these, congestion of the 
air-passages and broncho-pneumonia are the most common, and are nccom- 
pamed by general acute vesicular emphysema. The trachco-bronchia! lymph 
glands are usually soft and swollen. 

The paroxysmal couch is attributed to Iiypcnrstlicsia of the respiratory 
mucous membrane with iieightcned excitability of the vagus nerve. 

Symptoms.— The incubation period is difficult to fix with accuracy, owing 
to the insidious nature of the onset and the delayed appearance of the char- 
acteristic whoop, but it is probably 13 to 15 days. Extremes of 3 daj*s and 
over 3 weeks have been claimed. During a typical attack three stages may be 
recognbed— catarrhal, paroxysmal, and convalescent. 

The catarrhal stage lasts from seven days to a fortnight — it is febrile, 
and resembles a somewhat severe respiratory catarrh ; but the cough is 
more troublesome and bronchitic signs ill-marked. Hecognition of the dbcase 
at thb, the most infectious, stage is difficult unless the patient is known to 
have been exposed to the infection. Suggestive signs towards the end of the 
period are a tendency of the cou^b to assume a paroij’smal character, with 
greater severity at night, gi\*ing nse to suffusion of the face and occasionally 
to retching or vomiting. Bacteriological Investigation by s\rnb or cough plate 
and the detection of lymphocytosis will assbt early diagnosis. 

MTicn the paroxysmal stage is reached the disease is unmbtakable. 
Fever will usually have subsided ; but the cough occurs in paroxysmal 
bouts, often spontaneous, hot frequently the result of external sttmull, 
such as excitement, draughts, the ingestion of focxl or examination of 
the throat. Several paroxysms may occur in oulck succession with 
longer or shorter intervening periods of freedom. The victim senses the 
congh impending, and may attempt to suppress it. If lying in bed a child 
vdll wt up, or if about may run to mother or nurse. A brief, deep inspira- 
tion is followed by a rapid succession of short coughs, with open mouth 
and protruded tongue, which arc continued until the chest is almost emptied 
of air. The face becomes congested or Ibid, the enpcrficial veins ore engorged, 
and the eves fill with tears. The eyeballs protrude, the skin is bathed in 
sweat, and suffocation appears imminent ; but relief is suddenly afforded by 
relaxation of the larjm^cal spasm and the occurrence of the whoop, n long- 
drawn crowing inspiration, which refills the longs with air. The paroxysm 
then reenrs, and may be rcpcatctl several times, leaving the child perspiring 
and exhausted. The bout often terminates trith the discharge from the air- 
passages of a pellet of viscid, transparent mucus. A quantity of thin sticky 
secretion, which is sometimes blood-stained, may also flow from the mouth 
and nose. During the fits of coughing, which often last for 2 or 3 minutes, the 
child may faint or become con>'nlsed and insensible. The contents of the 
stomach are often ejected, and the orine may be voided ; in some instances 
incontinence of f^es occurs. Epistaxis is not uncommon in the more severe 
attacks. Subconjunctival hicraorrhage may occur, and petechiaj appear in 
the sldn of the eyelids, root of the neck and other parts. Barely the lucmbrana 
tympani is ruptured, and blood escapes from the ear. In infants asphyxia 
may occur. • 

Id the early paroxysmal stage the cough is only occasional, but its 
frequency soon increases, and in a case of moderate severity from 15 to 20 
paroxysms occur in the 24 hours ; in some attacks, however, they are much 
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more numerona. They are characterislically most frequent and most aeveie 
at night. 

Physical examination of the chest at this s^ige wU still reveal signs of 
diffuse bronchitis ; but this is now accompanied by a greater or less degree of 
acute emphysema and ft moderate degree of abdominal distension is not un- 
common, The forcible protrusion of the tongue over the lower incisor teeth 
often produces a shallow ulcer on the fissnum lingum. 

The duration of the paroxysmal stage is from 3 to 10 weeks, and after 
this convalescence begins. 'WTiooping-eoagh is more prolonged in winter 
tlian in summer, and doratiou is increased if complications ensue. After 
the whoop has ceased a fresh attack of respiratorv catarrh may cause it to 
reappear ; but this should not properly be regarded as a relapse, and docs not 
render the patient again infections. 

A Icueocytosis occurs even in the early catarrhal stage. The lymphocytes 
are increased out of proportion to the other cells ; a typical count wonld be 
15,000 to 25,000 white cellapei c.mni.with from 50 to 70 per ccnt.lymphocytca. 
(At the age of 6 months, in health, the proportion of lymphocytes is 67 per 
cent, and at 2 years 63 per cent.) Myelocytes may also appear. The leuco- 
cytosis is increased after each paroxysm of coughing, and the highest counts 
to be found daring convulsions. The super\’CDtion of pneumonia increases 
the polymorphonuclear cells. 

Course.—Attacks vary in their ecverity and duration. Mild infections 
map run their whole course In a week or two, and the whoop may he absent, 
whilst severe ones may last several months. As mentioned above, the number 
of paroxpsms in 21 noun is some measure of the ecverity. The danger of 
sapexvestion of complications is proportional to the severity of the atta^. 

When whooping-cough occurs m the adult the disease may be characterised 
by violent fits of coughing with a sense of impending suffocation but no 
whoop. Cyanosis, vomiting, and even temporary attach of unconsciousness 
may occur and subcutaneous ecchymoses tmpear. The legs may become 
ardematous and muscle ruptuie may ensue from the violence of the cough, 
which retains its paroxysmal character and nocturnal severity. In infants, 
too, the whoop may be very imperfectly developed. 

Complications. — These buosg mainly to the paroxysmal stage of the 
disease — they are partly mccbatucal and partly lufiammatorp in nature. 
The most serious are excessive vomiting, broncho-pneumorua aud con- 
vulsions. 

WTien the paroxysms of coughing ate frequent and severe, excessive 
lomiting may lead to great emaciation and exhaustion. Diarrhcea and ileo- 
colitis may also occur, mainly in younger children, and daring the sommer 
months. 

Pulmonary complications are frequent, and are more common daring the 
winter. A mild bronchitis with general, bat temporary, acute emphysema 
is the rule, and is of but little moment. Capillary bronchitis or broncho- 
pneumonia, with pulmonary collapse, is much more serious. It usually 
occurs at the height of the paroxysmal stage, and is responsible for two-thirds 
of the deaths. In hospital practice its incidence is about 12 per cent. Inter- 
stitial emphysema of the lung may tcsult from rupture of an air cell ddriug 
coughing, but is only likely to be recognised wben it overflows into the root 
of the neck and the connective tissae of the chest wall. Pneumothorax may 
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occur. BronchiolcctaKis is an occamonal seqnel of tbo disease. In the adult 
an asthmatic tendency may ensue. 

A single con\'ulsion may prove of little importane, but con\TiUive states 
in the form of ichoopinfj-cough eciampsia constitute ft deadly but rare complica- 
tion, which ia seen chiefly in infanta and young children. The convnlsions 
occur after prolonged paroxj’sma of coughing or as a terminal event, but on 
■ occasions they may precede a paroxysm or occur in the intervals. Their 
cause is much disputed. It ia tempting to associate them wth the encephalitis 
of other infectious diseases, but K. Nenbnergcr attributes these and certain 
other nervous comph'cations to air-embotisms which produces ischmmic 
central necroses. Vascular spasm Las also been suggested as the cause. The 
cerebro-spinal fluid may be under tension with a slight increnae in mono- 
nuclear cells. 

Coma or paraly.sis of varying duration and extent may follow convul- 
sions. Transient or permanent hemiplegia ; aphasia ; paralysis of ocular 
muscles ; or defects of sight, hearing and intelligence sometimes supervene ; 
and bulbar paralysis and polyneuritis have been recorded. Defect in vision is 
sometimes due to retinal heemorthago or detachment, but choked disc may 
also occur. 

The strain of the recurrcnfparoxysmsof coughing may induce dilatation 
of the right ventricle of the heart, subconjunctival haemorrhages, cutaneous 

E etcchisp, epistoxis, bleeding from the mouth or ears, hamoptysls, and 
Kmorrhsee on the surface or less commonly in the substance of the 
brain. Other results arc the appearances of bcrnia> and prolapse of the 
rectum. 

True nephritis is tare, but albuminuria may appear. Glycosuria is 
occasionally found. 

An unhealtliy condition of the naso-phoryn.x may pcttUt ofter the 
cough has subsided, and no other disease except measles has such a bad 
reputation a.s a forerunner of tuberculosis. 

Diagnosis.— In the absence of known exposure to infection, diagnosis 
may bo impossible until the whoop is bconl ; but the signiflconce of a 
paroxysmal cough, worse at night and terminating in retching or vomiting, 
should not be overlooked. The disproportion between the violence of the 
cough and the accompanying physical signs in the chest is also noteworthy. 
\Vhcn broncho-pneumonia docs supervene the whoop may cease. In infants 
the cough mar bo paroxysmal and asphyxiating, but the whoop not de- 
veloped ; in such cases, as alro in adults when the whoop is absent, the 
diagnosis may he cleared up by the occmrcncc of infection in contacts. 

Ilacteriological diagnosis may be effected, by post-nasal or laryngeal 
swabbing or, better, by receiving the invisible droplets ejected daring a 
natural paroxj'sm of coughing on a modified Bordet-Gengou culture medium 
in a Petri dish, held 6 inches in front of the month. The medium consists of 
defibrinated blood-agar, human blood being used b^' preference. The growth 
should be recognisable in 48 to 72 hours os small glistening colonics of minute 
ovoid, Gram-negative rods, frequently paired.^ More than one exposure may 
bo necessary especially in infants. A negative result does not necessarily 
exclude whooping-cough. The bacteriological method may also bo applied 
to determine the cessation of infcctivity, three negative results on successive 
days being accepted as satisfactory. 
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The. spasmodic cough of bioncliial gland irtitation, of adenoids, or that 
induced by a foreign body in a brondins, is apt to be parcxj-smal, but the 
whoop is wanting. The same observation applies to the obatinatelv recurrent 
coughs of influenza and bronchiolecta^. In children, laryngeal in^ammation 
of catarrhal or of syphilitic origin may induce paroxysms of cough and 
laryngeal spasms, but tbe tone ^ the cough at once indicates its laryngeal 
origin. Conversely, whooping-cough in its early stages, if accompanied by an 
imusual amount of larjnigeal catarrh, may be confused "with the laryngitis 
of measles or of diphtheria. In adults the iaryngcal crises of tabes or coughing 
induced by thoracic aneurysms or intra-tboracic growths occasionally suggest 
whooping-cough. 

In the catarrhal stage the malaise, cough, pyrexia and slight fallness of 
the abdomen with perhaps some irregularity of the bowels, may arouse 
nnfounded suspicions of early general tuberculosis. 

The Icucocytosis of whoopiug-congh, which is considerable in tbe early 
stages, may prove of assistance in the early diagnosis of the disease, especially 
if combined with sputa teeming with slender Gram-negative organisms hke 
influenza bacilli and a normal erytbrocj-te sedimentation rate. The count 
should, of course, be compared with that normal for the child's age. An 
authentic history of a previous attack puts whooping-cough for all practical 
jmrposes out of court, second attacks being excessively rare. 

The presence of the sublingual ulcer is only to be expected after the 
incisors nave appeared. Occasionally it is seen in other conditions of 
persistent congh. 

Prognosis.— \V1ioopiDg-coogb is a much more serious malady among 
the families of the poor, and in those suffering from malnutrition, rickets, 
tuberculosis, or a predisposition to chest troubles, than it is to healthy well- 
fed children. Apart from this, ago constitntes the most important pro^ostic 
factor. Infanta and children nndci Z years of age suffer a considetable 
mortality, which for the first 12 months of life may be os high as 25 per cent. 
The mortality decreases rapidly an«r the third year, and after ID years of 
ago is insignifleant. Broncho-pnenmonia causes most of the deaths, occuning 
chiefly in the winter months. In tbe summer, ileo-colitis comes into 
prominence. 

Convulsions, especially if repented, are of grave omen. Bcath at times 
occurs suddenly from asphyxia duo to sustained laryngeal spasm, or from 
heart failure, intracranial haemorrhage or, it is suggested, air-embolism. 
^Vhcn tuberculous lesions arc present theso may be stirred into activity by 
the infection, and especial care is necessary. 

A cautious prognosis should be given with regard to paralytic ecijucls, 
since in a number of cases these prove permanent. 

Treatment. — Isolation should be enforced and trustworthy attendants 
provided. Free ventilation with abundance of fresh air gives better results 
than confinement in a close room and the inhalation of medicated vapours. 
In the absence of fever, older patients may be allowed up and out as much as 
j^ible, provided isolation can be maintamed. In suitable weather con- 
tinuous open-air treatment may be adopted even for those patients who are 
confined to their beds. It is especially valuable in broncho-pneumonia. A 
light binder should support the abdomen, and the clothing be loose and not 
too heavy. The diet shonhl be light and digestible, cicc.'w of starchy and 
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saccharine food heing avoided. 'When vomitijjg is rerswtent it is n good ride 
to administer food in small quantities shoitlr after tue paroxysms of coughing. 
Overloading the stomach ma^ aggravate the cough. A diet of milk or whey 
may bo considered in some instances. Orange juice %vith glucose may be 
given freely. Kcctal feeding is very unsotiafactory. The chest may be nndwl 
as a routine adth some stimulating liniment. 

There is no .specific remedy for whooping-cough, although quinine or 
cuquiiiine in large dooes have been rccominended. During the catarrlml 
stage simple expectorant mixture.s are suflicicnt, and bter the parexj-sm-s 
may be modified by such sedatives as belladonna, phcmizone, bromoform, 
paregoric, codeine and heroin, all of which have their ndvocale.s. Tincture of 
belladonna in increasing doses (2 or 3 minims four-hourly cntif iously mcroa.sed 
until the pupils arc widely dilated) and phennrone are the most gcncrallv 
useful ; the latter Tn.ay bo given to a child in dose.s of 1 or 2 grain.s with small 
doses of potassium iodide, and cxpcctoranta every •! to fi hours, nemarhable 
ameliomtion of the cough and vomiting may bcVfTected by the u.«e of heavy 
doses of sodium bicarbonate, the urine i*cing made and kept fiiffy idfealine. 
It is claimed that intramu.«ciilnT injections of ether in doses of 1 or 2 c.c, 
given every 2 days reduce the number of paroxysms. Vaccine treatment 
with the IJordct-Gengou bacillus is still on its trial. Its prophylactic w 
greater than its curative value. Smooth, recent, virulent strains aro essential. 
At weekly intervals three or four injections arc given, starting with 10,000 
million organisms and ri«ing to 30,0(W million. Attention should be paid to 
the condition of the nose and throat, and adenoid.^ removed ns soon ns possible 
in convalescence, since they tend to maintain the cough. As after treatment, 
tonics and a change to the seaside are advisable. 

CompUcations should be treated on general lines. Obstinate vomiting 
needs careful feeding, and phcnob.trbitonc one-sixth to one-tjanrter craln 
3 times a day, or intramuscular injections of soluble phenobarbitone 
(gardenal sodium, luminal sodium). Gastric bavage with 0*6 per cent, solution 
of sodium bicarbonate may help. Asphyxia! attacks may bo treated by 
pushing forward the lower jaw and appJ^ng artificial respimtion. Inhala- 
tion of CO. is said to be of good effect. Jiitubation has been practiseil in 
some very severe ca.ses. Convulsions call for the mustard-bath or hot pack, 
with an enema of paraldehyde (3j or 3ij) in olive oil. A whiff of chloroform 
may give relief, and sometimes lumbar puncture with free escape of cerebro- 
spinal fluid is effective. In broncho-pneumonia sulphonamidcs may prove 
useful. 

The injection of the scrum of convalescents, on the same line.s ns in 
measles and in similar doses (g.c.), has been advocated os a prophylactic 
but has proved dis.appointiog. 

' Although the infectivity of the paroiwmal stage, especially of its latter 
part, is problematical, patients should oc isolated for C weeks from the 
commencement of the whoop, provided the paroxysmal cough and whoop 
have ceased for a fortnight ; or, better, until the infecting organism has 
disappeared, which may occur after 3 weeks of illness, or a week or two later. 
The quarantine period for non-immunc contucts is 21 days. Disinfection of 
rooms and clothing is desirable. 


CiiAULts It. Box. 
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BACILLARY DYSENTERY 

Bacillary dyscutciy is one of tho moat important war diseases, and in tbe 
past has been associated with a very high incidence and serious mortality. 
In the war of 191-1-1918 it caosed much sickness and de-ath in the British 
Armies campaigning in Africa and hTaccdonia, In the present war the 
incidence has been markedly reduced, owing mainly to (1) a higher standard 
of field and camp sanitation, (2) the edocatioo of memcal persormel, combatant 
officers and other ranks regarding the fly menace and need for water sterilisa- 
tion, and (3) the introduction of specific drugs, like Bulpbaguanidine, which 
cure the disease. 

Definition, — An acute inflammation of tho colon, often-associatedjvith 
superficial ulceration of the mucosa and occaaionaIIy..with cxtenaiy c coa gula- 
tion mferos is, caused by spccific'dysentery bacilli. The disease is characterised 
,cIiTucairy by a'sudden onset, with colicky abdominal pain, followed by urgent 
diarrhosa, malaise, vomiting, headache, muscular pains and fever; in the 
early stages tho stools may be brown, watery and contam.flakes-«f-miica3 ; 
Uatcr, they are mainly^compbscd-of glairy mucus, perhaps, admixed ..with 
ihlood or yellowish muco-pua. llany casa of dysentery, however, are so 
imildUffifthTy aroTrequtfntly regarded as diarthma. 

etiology. — Dysentery bacilli may give rise to sporadic cases, out- 
breaks, or definite epidemics. No country is exempt and natives and Eoro* 
l^ns of all ages and both sexes are susceptible. ^ England and Europe, 


malnutritioQ and intcrcurrent disease predispose, notably when sanitary 
conditions ace bad, as in prison camps. Dysentery is common in warm 
climates, especially during the early eommer, rainy season and autumn montbi, 
and tbe epidemio wave closely follows the fly rise. It is most frequent where 
sanitation is defective, files prevalent, and garbage disposal inadequate. 
Dysentery is spread by (I) fcpcal pollution of water, or (2) contamination of 
food, cither directly &om a carrier or indirectly by fiecal-feeding flies. In 
some countries, such as the Netherlands East Indies, where the natives 
defecate directly into flowing water or streams running into rivers, the 
disease is predominantly water-borne and prevention consists essentially in 
water stenlisation. In the Middle East, however, infection is mainly fly 
borne. Uncooked vegetables, particularly salads, are always suspect, as 
human excrement is so often employed as manure. Cooks and food-handlers 
who are carriers are also a potent source of infection. Recent technical 
advances in culturing dysente^ bacilli have shown that a larger proportion 
of dysentery cases becoma carriers than was formerly thought. 

Shiga (i898), in Japan, first dbeoveted R. dysertterite Shiga, whi ch is a 
most virulent org anism p roducing n true exotoxin. This was rapidly folJoucU 
b^hOTsolatton of several other strauts of dysentery bacilli. Boyd, who has 
recently reclassified the organisms causing bacillary dysentery, recognises two 
non-mannitol fermenting bacilli, B, dysenten® Shiga and B. dysenten® 
Schmitz. Of the mannitol fermenting dysentery bacilli there is B. dysenlfria 
8onne,which is a late lactose fermentor, and two groups of non-lactose ferment- 
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ing organisms ttIiicIi include six tjpes of JB. dt/senleria: Flexner, t.«., I, II, 
III, D , V and YI, and thice tyrca of B. dytaxterioi Bovd, ix., I, II and III. 
The latter types have been found in India, the Middle liast and New Guinea, 
and probabljr have a still wider geograpMcal distribution. More than half 
the dj^entery in warm climates is caased by organi-sras of the Flcxiicr*Boyd 
group. In the iliddle East, E. histdlylica accounted for 12*3 per cent., 
B. difsenleria: Shiga for 15*8 per cent., and Flexuer-Boyd I for 52*3 per cent, 
of Army cases in 191 1 . 

Pathology. — ^While the naVed-eye pathology of fatal ca-sca is well known, 
the macroscopic appearances of the bowel in non-fatal cases can only bo 
studied during sigmoidoscopic examinations of the rectum and pelvic colon. 
Combined studies have ehown a wide range of pathological lesion.^, including 
(1) transient catarrhal inflammation with ii}'pcni*mia associated with increased 
mucoid secretion but ^Tithout ulceration ; (2) more severe generalised inflam* 
mation with hypencmia, oedema, scattered hicmorrhagcs a nd loc alised areas, 
of coagulation necrosis of the mucosa, exfoliation of wmch subsequeiitlvJeads 
To^puTfi nalTUcera covered .witE~rnuco-poa; and (3J widespread eoagukstion 
nc^osis "Of "the ' mucosa, which, in fulminating cases, is eharahlcri?Cd"byii' 
gSyislES'Ji.lWJBr grwhish gangrenoas membrane. Cares dying in the acute 
phase of the disease often sEow extensive ulceration, which may involvo the 
^hole mucosa,, and sometimes tbe-terminnl 12 inche.s of the ileum a.s well ; 
m otherrm'aximal lesions arc found in the rectum, sigmoid colon and carcura. 
Fatal cases have also shown haitmonbagic inflammation and swelling of the 
incs>colonic lymph glands, parenchymatous degeneration of,tbe liver and 
kjt^cys, and ccnUal^ecToais.o£-tho-sopta*rei»sl^lan(l3.1 Tn tulaciite ease.?, 
winr^lowly resolving dysentery (1 to 2 months), the mucosa may remain 
inflamed and present widely scattered ulcers and erosions covered with 
muco-pus ; in other instances only superficial ulcers remain, the intervening 
mucosal surface appearing normal. 

In severe cAromc 6a«l/ary cases, lasting three months or longer, two types 
of lesions may be found : (1) well defined superficial oval or circular ulcers 
up to 1 cm. in diameter ecattcicd over ah otherwise bcaltby-looking mucosa ; 
trad 12)'thc Low'd surface composed largely of granulation tissue, which bleeds 
readily and closely simolates ulcerative colitis. Tbcjwalls are thickened and 
co ntracted, s o that theJi owcl r ambles a rigid tube. Rogers found that 
chromcTadUary d^'sentery mainl^ovolved the rectum, sigmoid and ascend* 
ing.coIon. 

Symptoms . — The incabstha period is from 2 to 7 days. The cJiniosI 
features vary with the resistance and age of the patient, and the type of the 
invading oi^nism. Thus, Flezner*Boyd and Sonne infections are often 
mild and Shiga infections frequently severe. In infants, however, Flexner 
infections may be rapidly frtal, greenish fluid stools containing typical 
bacillary cxndatc being passed. 

Acute, subacute, and chronic clinical types of dysentery may be en- 
countered. 


Acute Dysenteky 

The Flexner-Boyi Group. — 3Jany casess are of nuld catarrhal type, and, as 
a rule, symptoms of severe toxamia and dehydration do not develop. 

The onset is characterised hywlicky abdominal pain^/ollowedJjy.urgent 
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diarrbcea. Nausea, trausicub vomiting, headacbe, ebiverj’ feelin gs and 
aching in the limbs may accOffijsanjrT ibilow or prece^e.the onsei'of aFdommal 
Bjm'pfOins: — T fic presen ce of,nuld_prodrpDmr_toxie_feJ^ures preceding the 
onset of diarrhma mfords no index to the severity of the infection, rcyer is 
present soon after the onset in most cases. Examination reveals dilTuse 
tenderness, most marked over the right oe left iliac fossa, or the upper part of 
the abdomen. The abdominal pain is predominantly colickj' in character. 
Between the paroxysms the patient may get relief or complain of a persistent 
dnl [ ach e. Teueynus due to rectal spasm is less -frequent in mild than i n 
^evTr e infe ctions. 

~Diarrhffia is generally most intense on the first and second day of attack, 
the stools as a rule decreasing in number thereafter, but in some cases the 
maximum number is reached on the third, fourth or fifth day. At first the 
stools are fuirly_copiou3 andiratery, bnCrif looked Jot, "nak'es.of^ucous 
b lood will g enerally be^/o nnd . Most cases of febrile diaiThmii~tcr'which 
numerous liquid stools are passed arc bacillary dysentery. As Iho condition 
develops, the stools ar 0 .found_tp consist^lmost entirely of mucus or of.bbod 
and mncu.«. The mucus is like egg-white, practically odourlcgg , tenacious a nd 
stlcka'io the bed-pan. The blood vanes in quantity, and may be seen.as^ere 
(leeks in"blterwifc colourless mucus or may be mote copious. In more severe 
caSeSThe mucus becomes j^ow and definitely purulent in character. As 
the case advances towards recovery blood disappears, mucus becomes more 
^canty, and thicker and brown matter reappears. In mild cases fever and 
diarriicsa may last only one or two dap, wmfe in others it goes on for a week 
or more. If 'pyrexia or dinnhcea with mucus persist more than a fortnight, 
sigmoldoscopic examination should be made. 

Shiffa Typf. — (1) Fulminating cases of Shiga dysentery are occasiom^y 
OQCOuatereil. The onset isaudden, with vomiting and severe waterv diarrhoea. 
The patient rupidly becomes collapsed and dehydrated, inusciimr cramps 
ensue , and death with subnormal temperature supervene in 2J'“to^6 
hours, til fhese mscs the terminal portion of the ileum is frequently involved,* 
y\T"mucns secretion from the necrosed colomc mucosa^iaJmpossible, the 
typical mucosanguincous stools of dysentery never appear. The presence of 
Copious lluiii stools majrsuggest cholera or food poisoning, and in such cases 
the correct diagnosis may only be made at autopsy. 

(2) In severe Shiga lufections the onset may be sudden or insidious. 
In the former case the illness commences with a rigor or feeling of chilliness, 
associated with fever, headache, nausea or vomiting, colicky abdominal pain 
and freouent urgent bowel actions. Tenesmus commonly follows. At first 
the stools are floid m consistency, brown In coluuf'and contain onlyjlecks of 
\mucus or blood, but soon they berome muedid^or muco-pumlcntTu character, 
UnU'oftcn contain blood and occasionally greenish sloughs of raucous mem- 
hraae. The presence of couslderable quantities of blood or of gtecnisirsloughs' 
ip^he stool should always suggest a Shiga infection. As the conditioiTpro- 
gressesthc bowels may act twenty to sixty times Sally. 

In cases with an insidious onset, severe intestinal symptoms and fever 
may not supervene for several days, during which period the patient may 
not feel ill enough to go to bed. As the infection progresses and more mucosa 
is destroyed, bowel symptoms increase and toxicDua appears. The cheeks 
then become flushed, the eyes bright, the expression anxious, fever increases, 
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the pulse is more rapid, and the ton^e coated and yellow. Ileatlos sncss , 
^g lec^essness a nd delirium develop. When fluid loss continues without com- 
pen^tton, dehydrationTCSults J tuere is increasing thirst, a dry brown tongue, 
muscular cramps, a dry shrivelled .skin, collapsed i>eripheral veins, a feeble 
rapid pulse, a low blood prossnre, oligari.a and an increaso m nor\'ou3 symptoms 
Occasig naUy.Tenariiritim complicates -the picture. There is albuminuria 
.^nular-casU-aiul nitrogeno us rete ntion. Oliguria, abdominal-distcntio; 
and hiccoucli are characteristic, . in the most eevorc cases, auuna BUpcr\'cne 
*an(i the jiatlent^'d^s m unemic coma. Another complication is periphern 
circulatory failure associated with decreased lilood volume which arises fron 
a combination of toxaimia, dehydration and possibly h^’poprotincemia conse 
quent on the loss of semm protein through tnc extensively ulcerated colon! 
mucosa ; it is generally fatal. 

Sometimes infection of the colon extends more deeply, involving th 
muscular coat and even the poritonemn, which becomes inflamed ; subaciit 
or chronic peritonitis with serous effusion results. Under these circumstances 
the abdomen becomes distended, the abdominal muscles tender and somewhat 
rigid, and there may be dullness in the flanks or free fluid demonstrable. 
Flatulence, vomiting and colicky abdominal pain prove troublesome. A 
poliTnorpiionuclcar Icucocytosia is characteristic. The condition is iion- 
aurgical, and must be differentiated from acute peritonitw secondary to 
perforation which demands immediate laparotomy. 

(3) The less severe Shiga infections present much the same picture as 
the Flcsner-Boyd group already described. They cannot be difierentiated 
clinically and can only be diagnosed by bacteriological methods. 

Sonne Type.— This typo particularly aflccLs children, but may also occur 
in epidemic form in adults. The clinical picture is frequently mild, resembling 
that de.scribed in the Flcxner*Boyd group. 

SunacuTE Dvskstkrv 

111 the subacute stages of dysentery, loo^ncss of the bowel s and th o_ 
passage of stools showing mucus and traces onilpod'pcrsiat. Fever^may 
or ma y ne febtCprSent. 

"Sigmoidoscopy generally reveals ulcerative lesions which may or may not 
be associated with generalised itiflammatiou of the mucosa. The ulcers seen 
may be (1) small su'prrGcial'and clear cut*an3’^f3I'llcfincd edges; (2) like 
aptfias with yeiYowish-wfiit'e exuifate ; (3) puncfiC(f-out m appearance, _wrtfi 
vertical walls and cav;eredjntli nfuco-pus ; or (4) small discrete hodular-Jike 
Ifsibns^ritVo Yellow crust, and on scraping a bleeding crater is left containing 
exudate of bacillary typo from which U. dt/senteria: can be cultured. Patients 
with these small local ulccra and normal intervening mucosa may have periods 
of complete remission of symptoms, interspersed irith mild attacks of looseness 
of the bowel, and the passage of stools containing mucus and possibly blood. 

A proportion of carriers belong to this categorj’, and it is probable that every 
carrier has somo local ulcer or area of inflamed mucosa somewhere in the 
large bowel serving ns a source of B. dysenferia;. Sneh lesions, however, 
may not be demonstrable in the limited area of the colon examined during 
sigmoidoscopy. 
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OrmoNnc Dtsektbry 

Two types may be cncoantcrod. 

(1) The patient gives a history of dysentery from which he has failed to 
recover. Looseness of the bowels foUows, the stools containing moetts, 
mneo-pus and sometimes blood. In such cases the bowels may have acted 
5 or 6 times every day for 6 months or longer. Sigmoidoscopy reveals norml 
mncoos mcrabrano except for numcrons circular or oval ulcera up to 1 cm. in 
diameter. Microscopic exazninaUon of the muco-pus obtained during this 
examination shows bacillaty czndatc^iuid cnitnre iapoaitivo fori?.-djfscn/et*<c. 
e.sp€cially.o£Sbigayanety. 

{2) The patient gives a similar history, but is more ill, and during eig.C£Hha* 
tionsT^ver may recur. Evidence of malnntrition is more marked ; the loss of 
weight irgfeaterand such patients tend to become miserable and emaciated. 
Secondary ansemia and couema of the- legs may develop. The abdomen is 
scaphoid, and the thickened colon is readily palpable during physical examina- 
tion. Sigmoidoscopy reveals that the large bowfU? tubum i n outjine, the 
waUsjthickened_and. contracted, and difficult jO-dScHd'. The s ^are is 
comppsed.of.red granulation tissue, which bl«e^ roadily'On-instmmMtoliaD. 
The general appearance resembles that seen in ulcerative colitis, and in severe 
cases the patvuous comlitien of the anus, the atrophied appearance of the 
periana! skin, and the wasting of the gluteal and perineal muscles arc common 
to both diseases. The radiolorical picture also shows a smooth tubula r bowe l , 
withJpss of banstcatioD. In chronic dysenteir of this type the inBammatory 
process 'cxlFndrHSepIy, mvolnng the muscular coats leading to thickening, 
hbrosis and loss of function. Culture of muco-pus obtained at sigmoidoscepy 
may reveal B. dysenfenre, and so differentiate the condition from ulcerative 
colitis. 

Complications and Sequels. — Complications in both Flexner-Boyd and 
Shiga types of dysentery are infrequent, and are mainly encountered in the 
severe uifections. Intestinal compticatioiu include hsmorrhage, which may 
be severe,' espedally in Shigaiufection, perforation with perItdmti 3 ,jcKronlc_^ 
peritonitis jvith localised or general effusion ofperitopeal lloid^irmprrhoidsT' 
rec tal prolapse, and painful excoriajion of the aon.s y Peripheral ciroulatory 
failure and rwal failure ore not uncommon complications in Bcrcrc Shiga 
infections, and have been olready described. Peripheral neuritis, toxic 
arthritis, conjunctivitis, iritis, pneumonb, parotitis, petechial and pnrpuric 
skin rashes occasionally occur. T oric art hiilia-ia found inhoth PlexMnand 
Shiga dysentery. It tak es the form of e ffusionJntojQlutajmd.Periarthritis, 
.ond ge neral ly cqme^nTmm tbc ihiril toUfth week, or during conyfllcscenceT" 
TKelargc JoinTs.oie p'ronejo be attacked.* It often persists for many w-eelra, 
but rwverj' without permanent deformity follows. 

Diagnosis. — Many cases regarded as simple diarrhcca are caused by 
B. In bacillary dysentery the attack is almost invariably heralded 

by colicky abdominal pain, followed by n^nt diarrhcca. Fever is generally 
present at the first examination, wMch may reveal localised abdominal 
tenderness in the coarse of the colon. The stools may be liquid in consistency 
and l^oHJun colour at onset, but even at tliis early stage careful examination 
will generally reveal fiakes of mneu containing^ exudate of bacilLary..tyre* 
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In a typicaLgflg e.the et ools p how cle ai^glaaay jnncm, with or withogt^brighti 
red blood, and later m'uc^-nus. Any case suddenly developing colicky* 
"oHdoSInTit'paiu, urgent diarrhoea with flakes of mucus or naked*pyc mucus 
with or wifiiout i>lood in the stools and fever should bejegarded^as bacillary 
dysentery until proved otherwise. 'WTicn feasible this tentative’dlaghosis 
should Ije confirmed by laboratory investigation and, if necessary, by sig- 
moidoscopy. Typical bacillary exudate » composed predominantly of poly- 
morphonuclear leucocytes, with or without macrophages, epithelial cells and 
red blood corpuscles. Stools sent for cuJluro should contain mucoid e-vudate, 
beabsolutcly fresh, a nd uncontamiTiatedbyuriue QraDti»cptic3. B.dysenleriwi 
may be isolated at any stage of the disenae, especially if de.*«oxycho1ate-citratcj 
agar media be u sed, and material for culture w obtained 3un«g proctoscopy* 
oriigmoid^opy or by rectal swab, r 

SigmoiScscoptj.—^hh can be carried out for diagnostic purposes early in 
the disease, but at this stage is generally not neceesarv. When the symptoms 
persist for mote than 10 days the information obtained is valuable in prognosis, 
ns the he.'iYmg or extension ol the lesions can be followed. Trom a diagnostic 
viewpoint not only do the appearances of the bowel wall indicate the nature of 
the ajsca.«e, hut by swabbing the ulcers idgi ^mstc rial can be obtained for 
c ultnrn an d.dctcrminin g the type of eiudalcT'winie' gentle cufellagc oftho 
ulcer^ surface will supplymaleriarehablihg'vfgctative forms 6f27, hisiolutiea 
to he deraoustra^d if^amcDbiasis bo present, lu bilharzial dysente^papillo- 
niala*or~other"le8ioHr may be founa ; microscopic examination ofmale^l 
obtained from scrapings will reveal Dumeroua ova. In tbe dilTerentiation 
of the chronic dysenteries sigmoidoscopy is Indispensable. 

Bacteri al food poisoning with organisms of the Salmonella group may need 
differentiation. The sudden •and^simuttahehus onset of severe ^stro- 
intestinal symptoms, with prostration, in a group of people who have con- 
sumed the same meat, milk or other food within 6 to 30 tours previously is 
8Ugge.stivc. Culture of li. acrlrycU or B. Oagrtner will confirm the 

diagnosis, though it is not alwave possible CoTsolati the responsible organism. 
BIoo<l and mucus is rarely present to the stools in Salmonella infections. 

Course and Prognosis, — Most non-Shiga dysentery infections run a 
benign course, and many cases of catarrhal t)'pe are so mild that they clear 
up in a few days without specific treatment; in others, fever and intestinal 
symptoms persist for 1 to 3 weeks before subsidiug ; and in a minority, 
subacute or chronic dysentery may result. Fatal cases are generally of Shiga 
type, death occuniug in from 30 hours to 3 months of onset. In some epi- 
demics, especially amongst Japanese and debilitated natives, the mortality 
rate has been 2D to 50 per cent. In infants and young children, tbe aged and 
people who are malnourished or suffer from intercurrent disease, S. dysenUricc 
of Flexncr, Schmitz and Sonne types may cause death. The mortality 
rate in British Forces in Egypt, Maccdoma and Mesopotamia during the 
last world war was 27 per 1000. In Australian troops in New Guinea in 
the present war it has not exceeded 0-2 per 1000, a result attributable to 
the lower incidence of Shiga infections and the efficacy of early sulpha- 
guanidine therapy. (See also Specific Chemotherapy, p. 124). 

Treatment.—PaorHVtACTic, — As dysentery is spread by water or food 
contaminated cither Erectly from a paUeut or human carrier or indirectly 
by flics, measures similar to those adopted for enteric fever and cholera are 
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the advantages of ratcly, if ever, camdog scram sickness or other adverse 
reactions. Its disadvantage lies in the fact that it is purely anti-toxic and 
possesses no bacteriostatic or bacteriolytic action on B. dijsenleri(P Shiga ; 
for this reason its beneficial effects are only temporary. Polyvalent and 
multivalent anti-jj'senteric sera freqnently givo rise to serum reactions, and 
are of vety doubtful therapeutic valne. No aatisfactoiy anti-sera have yet 
been produced for the Flexncr-Boyd group- Bacteriophage therapy has 
also proved disappointing. Boyd has recently demonstrated that strains 
of li. dysenttria may persist along -with their specific bacteriophages in the 
stools of uncured dysentery patients. ’ 

5o<fiu»n or jl/ajiiwiwm Hxdphate . — ^Thia was the standard treatment for 
dysentery before the introduction of specific sulpha drugs. It is now only 
used if these specific drugs are not available. The initial dose is 2 drachms ; 
subsequently 1 drachm is given 2-hoiirly for the first 12 to 24 hours, and then 
4-liourly, 0-liourly and finally 8-honrly for the next 3 or 4 days or until the 
stools become fseculent. It is inadvisablo to continue sulphate therapy longer 
than 4 or 6 days, as in many cases it merely keeps up the diarrhoea. 

Treatment of complicatione . — Intestinal hicmorrhago is best treatecTby 
snlphaguanidine, Tuor]ihia injections and blood transfusions. Surgical inter- 
vention b rarely justified. Perforation of the bowel calls for immediate 
laparotomy ; the prognosis m very grave for the bowel wall is generally 
necrosed. Joint coraplicatioas do not generally respond to specific therapy 
and require trealincnt along general lines. 


CHOLERA 

Definition.-— A specific disease due to Koeb’s comma vibrio, characterised 
clinically by violent vomiting, painless diarrbcea with copious rice-wnter 
stools, dehydration, mascular cramps, aphonia, collapse, and nrinaiy 
suppression. ‘ 

etiology. — Cholera exists enderoically in India, Cltina and certain other 
Far Ea?t4^n countries. In India Rogers demonstrated three main endemic 
foci from which epidemics spread in the spring and summer through mass 
moTi’ements of pilgrims who acquired the disease from infected water. War 
may lead to the spre.ad of cholera, and herding of people in famine an'i 
prison camps also favours outbreaks. Occasionally cholera has reached 
Europe. People of different race, sex nod age are all susceptible. 

Tlie causative organism is Vil/rio chofenr, described by Koch (1883). ' The 
true cholera vibrio (1) ferments mannose and sucrose bnt not arnbinose, 
12,1 does not hnemolyse goat’s ejythwTrEsv ajMJ irf.+J? 0-gK>vp 

1 serum. The status of the hicmolytic El Tor and Celebes strain-s of vibrio 
remains andecidetl. Water tran.smi?sion is an important mode of spread. 
WTien the general water supply becomes infccteil, as in the Hamburg epulemlc 
(1892), a sudden wide.spread outbreak folloTre. If wells or other local water 
supplies are infected, coses appearfrom day to dav in the locality so supplied. 
Pies also may disseminate the disease by contaminating food, milk, etc., with 
infected faces. CholeRi Tibrio.s occur in great numl«r8 in the rice-water 
stools, but disappear rapidly. Both the cholera convalescent and the contact 
c.irrier lo«e fhetr vibrios within a few days of tho termination of the attack or 
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contact with a cholera ease. Chiomo carriers, as in typhoid fever, are un* 
Imown, and the actual cholera patient remains the mam source of spread. 
Cholcraphagc is said to be absent from the stools of the most virulent eases, 
and present in mild and convalescent ones. U is also claimed that bacterio- 
phage may convert virulent, highly agglutinahle vibrios into non-agglntin- 
able ones. 

Pathology.— After death rigor mortis seta in early. The blood is thick* 
and tarry. The small intestines are collapsed and shrunken, the mucosa is 
denuded of its epithelial lining, congested, and perhaps haunorrhagic, and the 
lymphoid follicles are enlarged. The stomach and liver are congested, end 
the gall-bladder distended with viscid thick bile, difficult to expel — hence 
absence of bile in the intestine. Tho kidneys show swelling, congestion and 
eccbymoscs, the spleen is small and shrunken, and the lungs collapsed and 
dry. 

The cUoIcm vibrio is readily isolated from the contents of the small 
intestine and occasionally from tho gall-bladder. The vibrios undergo dis- 
integration on the surface epithelium, especially of liicbcrktihn's glands, 
with liberation of a powerful endotoxin. Denudation of intestinal epitbelluin, 
outpouring of fluid from the blood vessels into the lumen of the bowel, and 
absorption of toxin into the circulation result. Toxremia and fluid loss 
underUc the pathological findings and clinical picture. Diarrhera and vomiting 
lead to ehionde depletion, to decrease in blood volume with increased viscosity 
of tho blood, and to tissue dehydration. Biochemical investigations show 
reduced blood chloride, diminished plasma alkalinity, phosphate retention, and 
incrcosed blood urea. A polycythacmia of six to eight million red corpuscles 
pet c.tnni. and a leucocytosis of from 15,000-30,000 per c.mm. are frequently 
found ; hmmatocrit estimations have shown an average ]os.s in scrum of 
35 per cent, in mild and up to C4 per cent, in severe eases. Finally, the 
wealccned heart moy prove incapable of pumping the viscid blooil through 
the damaged kidnej's and auuna may result. Decrea<icd llUmtion pressure 
is an important factor in the failure of renal secretion. 

Symptoms. — The incubation period is two to five dap. 

Five clinical types have been described. (J| Ainlmlaforif eases. (2) 
Choleraic diarrhaa. (3) Cholerine’, the patient suddenly develops severe 
abdominal pains, passes numerous fccculent motions, then typical rice-water 
stools, followed by rapid recover)*. (4) Cholera ficca : tlic patient becomes 
rapidly collapsed and dies before the typical gastro-intcstinal features develop. 
^5^ Cholera gravve *. typical cheWra, c«Qst\twtiwg ^5 pcs cant, of tho eases lo 
most epidemics. Premonitory fl)’mptoins ore frequently absent but occasion- 
ally there may bo looseness of the bowels, headache, epigastric discomfort, 
nausea and pos.sibIy vomiting some 21 hours before true choleraic diarrhoea 
develops. In the ordinary severe eases three stages may be recognised. 

1. Stage of evacuation. This lasts 3 to 12 hours. Tho onset is generally 
abrupt, with ijaiidcss diarrhoea and vomiting. Soon the stools lose their 
ftccnlent character, purging becomes marked, and the evacuations arc 
frequent and copious ; the stools now resemble rice-water aud contain flakes 
of epithelium. Colicky pain Is absent ; evacuation of tho bowels brings relief, 
but this is soon followed by a sense of prostration. Vomiting commences 
early : at first tho stomach contents ore ejected ; later, several quarts of 
rioe-water vomitua may be lost in a few hours. Severe retching is common, 
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nnd hiccough may he troublesome. As a result of sodium chloride loss, 
agouising cramps now appear, often commencing in the hands and feel and 
extending to the extremities or abdominal muscles. The patient also safTers 
from intense thirst, and becomes restless and exhausted. The akin is cold 
and wrinkled, the lips and lobes of the ears bluish, the face appears pinched, 
the conjunctiva; are injected, the eyeballs sniikcn, and the voice husky and 
weak. Aphonia often supervenes. The respirations become rapid, the blood 
pressure lowered, the periphal veins depleted and collapsed, and the pulse 
almost imperceptible. Though the skin temperature is subnormal, in the 
rectum it may reach 101* to 104* F. 

2. Algid or collapse stage. In this stage the vomiting and purging lessen 
or cease, but symptoms of collapse increase. Circulatoty failuie follows. 
Despite this, the mind generally remains clear. The cholera facies becomes 
even more accentuated, the sl^ cold, clammy and dusky, and cyanosis is 
marked. The pulse, which is irregular ond weak, may disappear completely at 
the wrist. The aystolic blood pressure may fall to 4(>-70 mm. Cardiac sounds 
are weak, and a friction rub, caused by dryness of the serous surfaces, may 
be heanl over the pericardium and pleura. Urinary secretion is markedly 
decreased as a result of hypotension and dehydration, ond the scanty urine 
contains albumin and casts. Unless the low blood pressure be maintained, 
oliguria may be replaced by anuria. Death may occur within 3 to 48 hours of 
the onset of these sjrmptoms ; peripheral circulatory failure and ursmia are 
the most frequent causes. Almut 50 per cent, survive this stage of collapse, 
and pass on to the stage of reaction. 

3. Stage of reaction. With recovery, the temperature rises, the citcala- 
tion and blood pressure improve, cyanosis dccrcasc.s, the urinary secretion 
increases, and the stools become ficculent and contain traces of bile. Recovery 
may ensue within a week. In less favourable cases, especially when the 
collapse stage has been prolonged, a typhoid state may develop. Tho face is 
flushed, tho temperature rises, the pnl.M! and respirations are accelerated, and 
the tongue is dry and brown ; and crjlbematoos rashes may appear and low 
muttering delirium ensues. The blood pressure in the-so cases may be elevated 
above normal (150-175 ram.b The cause of the sjTidtome is believed to bo 
absorption of cholera or other bacterial toxin from the damaged bowel after 
the circulation has been restored. Fatal cases may die with hj’pcrpjTcxia. 
In other cases, despite circulator)* recovery, urinary secretion is not xe-cstab- 
lished, no urine or only a small quantity of albuminous urine being passed. 
Increased respirations, Cheyne-Stokes breathing, hiccough, twitching muscles, 
stupor, delirium, con^nlbio^s, and coma follow. Death Is due to renal acidosis 
ana uraemia. 

Polycytiuemia and Icucocytosis ha%'e been noted under Pathology. 

Complications and Sequelic. — C^rdio-vascular collapse, renal acidosis 
aud uro-mia, and toxormia produciug a typhoidal state arc common modes of 
death. Despite the frequency of uraemia, chronic nephritis rarely follows 
cholera. Complications also include broncho-pneumonia, cholecystitis, 
parotitis, and bed sores; and gangrene of the fingers, toes, ears, penis and 
scrotum have been recorded. Lark of lacrimal secretion may load to con- 
junctiritu, corneal ulceration and sloughing of the cornea. Miscarriage and 
premature delivery arc not infrequently caused by toxsmia, severe purging, 
and cramps in the abdominal muscles. 
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Diagnosis. — ^WLen cliolera is prevalent tLe only safe rule is to treat every 
case of iarrheea as suspect until proved otherwise. Laboratory confirmation 
in all atj'pical cases should be sought. 

During an epidemic little difficulty will arise, but in atypical and sporadic 
cases the diagnosis will largely be inado on a positive stool culture. Out- 
breaks of food poisoning (Cholera nostras) due to organisms of the salmonella 
group may be differentiated by the history, the presence of bile in the stools, 
and laboratory investigation. In mushroom poisoning the history is important 
and particles of the fungus may be identified m the vomitus or stools. Malaria, 
dysentry, early trichinosis and infection with Gastrodiscus hominis may 
occasionally produce acute gastro-iutcstinal features somewhat resembling 
cholera ; laboratory investigations will clinch the diagnosis. In poisoning 
by arsenic or mercury percbloride, vomiting generally predominates, the 
stools contain bile and sometimes blood, and there may be a marked mctnllio 
taste in the mouth. 

Prognosis, — 'The mortality rate has varied in different epidemics from 
80 to 80 per cent., being most fatal at the start. Modern treatment has reduced 
it to about 20 per cent. Over 90 per cent, of cases admitted with a blood 
pressure above 70 mm. recover. Young children, pregnant women, aged and 
debilitated people, alcoholics and chronto ncphritics do badly. A severe and 
prolonged collapse staco, early anuria with uncmic symptoms and hj’per- 
pyreiia arc unfavourable, but with modern treatment tliese can often be 
avoided. (See also Cholera Vaccination below.) 

Treatment.—Pnornvucnc.—Pcrsonal prophylaxis is vital. Since 
cholera vibrios originate in the first inst.inco from patients \rith cholera, 
isolation of the patient iu fly-proofed wards, destruction of vomitus and 
excreta, and sterilisation of soiled linen and clothing arc most important 
measorcs. Water should ]>e sterilised by boiling or chlorination, anu water 
and food adequately protected against pollution or contamination by flies. 
Cold meat, shell fish, salads, and raw fruit should be avoided, and the bamls 
invariably well washed in antiscnlic solution licfore eating. Drinking ves.scls 
and eating utensils should bo cleaned in boiling water ond dried by heat. 
Scrupulous care of the icc chest is essential. Mouses should be fly-proofed 
where possible. 

Cholera vaccination produces some degree of temporary immunity and 
is valuable in epidemic.^, pro^dded virulent strains of vibrios have been used 
in the manufacture of the vaccine. The vaccine contains 8000 million vibrios 
per c.c. ; the first dose is \ c.c., followed in ten days’ time by 1*0 c,c> A 
“ booster ” dose of 1*0 c.c. should be given at least every bLv mouths if con- 
tinued protection be desired. In India, vaccines containing Inaba and 
Ogawa strains have yielded promising results. Immunity develops rapidly 
in from four to ten days, and probably lasts four to six months. The 
mortality rate in the vaccinated, remains high, but is reported to be about 
two-thirds that of the uninoculatcd. The value of cholcraphagc as a causal 
prophylactic during an epidemic is undetermined, while its practical value in 
eliminating cholera vibrios from wells and cistenis is also uncertain. 

CnnATivK. — Specific treatment resulting in the destruction of cholera 
vibrios and toxin remains a therapeutic ideal yet to bo achieved. Intestinal 
antiseptics have failed. The ordinary sulphonamidcs do not appear to have 
been successful. Sulphaguanidinc and succinyl-sulphathiazolc await adequate 
5 
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triaj, but certain recent reporta indicate that snlphaOTanidine may eiert 
apeciBc therapeutie effecta etmilar to those in bacillary uyEcntery. It should 
be given as early as possible and in conjunction vrith, not in lien of, intra» 
venous fluid tberapy, A dosage similar to that adopted in bacillary dysentery 
vrould appear appropriate, and the dose should be repeated if vomited. 
No unanraity of opinion exists in regard to bacteriophage, which is adminis* 
tered orally at abort intervals in a dose of'4 c.c. As much as 100 e.c. has 
been given on the first day, and 50 c.c. within the next 2i- to 48 hoars. 

Apart from specific tberapy, intravenous fluid medication and other 
measures have lowered the mortality from approximately CO per cent, to 
20 per cent. The principles involved are designed to : (1) rest the small 
intestine ; (2) replace fluid, salts and serum protein lost from the blood ; , 
and (3) restore the acid — base equilibrium of the blood and tissue fluids. By 
so doing circulatory failure, hypochlonemia, renal acidosis, and urmmia are 
prevented or combated. 

The patient is kept atrictly in bed, and only wafer and rice or barley water 
arc given by the mouth for the first few days. Frequent drinks, not exceeding 
2 ounces, ahould be administered. Daring the collapse stage efforts should be 
made to conserve the body heat ; hol-water bottles ate useful for this purpose. 
Morphia is only used in the stage of premonitory symptoms ; it is contra- 
indicated later. Intravenous medication is ali-important, solutions of isotonic 
or hypertonic saline with or without Bodintn bicarbonate and plasma being 
largely employed. Various indices have been used to estimate the amount of 
fluid required to be injected in the individual case. These include : (I) the 
specific grarity of the blood ; (2) the blood pressure and pulse ; and (3) the 
hfemoplobin concentration. Rogers advocates two solutions s (o) Jl^'^rtonio 
saline (sodium chloride 120 grs.), calcium chloride 4 grs., waW 1 pmt) for 
reinforcing bloorl volume aud cUoride loss; and (t) an alkaliue solution 
(scxllum bicarbonate 180 gT< . sodium chloride &0 grs., water 1 pint) to counter- 
act acidosis and iirwmia. During the eolhpse sfoyc 1 pint of (h) is first mven, 
and then the total ^antitr as estimated from the specific gravity of the Wood 
is made up with Rogers’ hypertonic salino solution (a). Thus a specific 
gravity of lOOfl-IOfil calls of 3 pints, and betwe<»n lO&S-lOTO for 4 to C pints, • 
the aim being to keep the figure below lOGO. lujectiona are repeated as often 
as the specific gravity of the blood rwes to or above I0G3, or the blood preasurc 
falls to 70 mni Other solutions m use consist of isotonic saline, 6 per cent. 
glHco«e, and a combined sodium chloride (1*4 per cent.) and sodium bicarbonate 
(1'5 to 30 per cent.) eolation. The latter should be sterilised, either by 
filtration or by adding the sodium bicarbonate to the cooling salt solution 
after it has been sterilised by heat. It is not permissible to boil or autoclave 
sodium bicarbonate, as it is converted into the toxic carbonate. ^Vnothe^ 
Mtistactory melhod ot rapid alkaVitucation ol the utine consiata ot the repeated 
intravenous injection of sodium-lactate (4 molar) and saturated sodium 
bicarbonate, as advocated in black-water fever. ' 

Owing to serum protein lost through the intestine, plasma in a dos.sgc 
of 250 c.c. may be given iu addition to the above-mentioned solutions, and 
repeated ns reQuircil. 

Fluid shoud be administered intravenously, either intermittently or by 
continuous drip. If for any reason flmda cannot be injected into the veins 
th**y can be introdaeed intrastcrnally or subcutaneously. 
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The |)ula 0 and blood pressoro probably servo as the best indicator of 
,blood fluid lequixements. A blood ptcssuio below 70 mm., (^ecially if theio 
is associated cyanosis, restlessness, cramps and cold extremities, necessitates 
immediate transfusion. The result is dramatic, provided an adequate quantity 
of fluid be injected. Profound collapse is relieved, the skin becomes warmer, 
cynosis disappears, and the pulse and blood pressure arc markedly improved. 
Injections should not be continued after the pulse and blood pressure have 
been restored. Cases of moderate severity were found by Sellatds to rcouiio 
2 litres of fluid every six or eight hours for one to two days. As muen as 
31 pints in four days have been given in a severe case witli resultant recovery. 
Special care should be taken (1) to avoid pyrogens in the water used for intra- 
venous injection, (2) to see that the temperature of tho injected fluid docs 
not exceed 80“ P. (room temperature in the tropics), if the rectal temperature 
be elevated. The former precaulioD is necessary to prevent rigors, and tho 
latter to prevent hyperpyrexia. 

In the reaction tiage, cold sponging is advisable whenever the temperature 
exceeds 103“ F. Threatened UKcmia is treated by alkaline drinks, injection of 
alkaline oalino solutions per rectum and intravenously, and dry cupping. 
Hot packs should not be used. Throughout this stage constant care is neces- 
sary, the chief dangers being hj'perpyrcxia and renal failure. In the treatment 
of hynerpyrexia, cold sponging, an iw cap to the head ond cold saline cncmata 
may oo tried ; if these fad tlie plicot ahonld be placed on a rush mattress, 
and covered by a sheet over which water is sprinkled and on which n fan 
plays to caa.so evaporation. ^Vbcn tho Wood pressure fails to rise, repeated 
adrenalin injections are said to bo helpful. 

As long as the renal function is uepressed no increase in the diet should 
be made, and oven after all acute symptoms bai'o sab.ridcd the patient should 
be nursed in bed in the recumbent position for several days, as fatal syncope 
may ensue if he sits up prematurely. When patients can tolerate food, the 
diet should at first be low in residue. Broths, jellies, white of eggs, underdone 
minced meat and farinaceous foods reinforced by vitnmin.s are permitted. 

LEPROSY 

Definition. — Leprosy is a chronic bacillary disease of low infectivity 
peculiar to man, caused by the Slffoo^cfertutn l&pra, and ossoemted vith 
characteristic lesions involving the skiQ and mucous membranes (nodular 
type), and the nerves (antcsthetic type). Infection, however, may remain 
latent and clinical manifestations never oppear. 

Etiology. — ^Tho disease has a widespread geographical distribution, 
occurring in Egypt, Asia, Africa, West Inmes and the Pacific Islands, etc. 
It is not hereditary, and individuals of any age, box and race may bo attacked. 
Children are more susceptible than adults. Tho Slycohacterium Upreo was 
discovered by Hansen in 1871 ; it is a non-motilo, acid-fast bacillus occurring 
in large clumps in skin Icpromata, scptol ulcers and nasal mucus, and has 
never been cultivated with certainty. The mode of spread is unknown, but 
intimate contact with lepers is essential ; a history of attendance on lepers, 
of living in the same house, sleeping in the eamc bed, or sexual connection is 
frequently obtained. Only 3 per cent, of people, however, living with lepers 
develop the disease. 
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Pathology. — ^Leprosy bacHfi spread through the lymphatics of the coriam 
and gubcutaneons tissues, prodncmg granolomata of the skin and infection 
of lymph glands ; the nasal and buccal mncons membrane, the eye, larynx 
and internal organs, snob as the liter, longs and testicles, may be sinularly 
jnvoltrf and bacilli found. The nerves may swell, turn a reddish-grey 
colour, and undergo an axonal degeneration ; scanty bacilli may be demon- 
strated in the endo- and perineurium. Paralysis, muscular atrophy and 
deformity follow. 

Symptoms. — ^There are three main types of the disease — (1) nodular 
or cutaneous leprosy ; (2) annjsthetic, neural or nerve leprosy ; (3) mixed 
leprosy. The incubation period is unccrtala, being one to five years in most 
case.*, though occasionally pereons develop it a few months after coming iato 
an infected area. Often bacilli remain latent for years, andintercurrent disease 
may be necessary to precipitate cUnical leprosy, 

1. Kooular or. CcTAKEOUS Lerrosy. — This is the low resistant type, in 
which there is gross infection of both eldn and nerves ; the neural signs ore 
mild, since the invading organisms fail to elicit any marked response from 
nerve tissue (Muir). Prodromata, which are marked, include leprotic fever, 
rigors, sweating, progressive weakness, diarrhma, alternating dryness 
and hypersecretion of the nasal mucosa and epistaxis. The first positive 
evidence is the primary eianthero, involving especially the face, bnttocks, 
legs or arms, commencing as a slightly raised erythematous macule which 
later shows dissociation of sensatioo and absence of sweating ; it may dis- 
appear, leaving some brownish discoloration, but soon fever recurs with a 
fresh eruption, and bacilli may be found in the blood. After one or two 
xeennencea icddisb-btowu elastic nodules appear, often at the site of the 
old macular rash, and these may become more generalised. Only the dorsal 
snrfaccs of the hands and feet are affected. The face acquires n leonine 
ospect &om the enlarged nose, lobes of the ear and pcndulons cheeks. The 
hair is often lost, especially on the outer third of the eyebrows, the nipples 
become prominent, the breasts may hypertrophy, and the mucous membrane 
of the nose, pharynx and larynx may be affected. Leprotic nodules often 
involve the cornea and iris. The further history varies ; the nodules may 
remain stationary, disappear or break down and euppurate. Ulcers may 
form on the eye, canaing blindness, and the larynx and pharynx may ho 
destroyed. 

2. ArrxsTHEnc Levrosy. — ^This is a highly resistant type, in which the 
infection of skin and nerves Is less, yet the neural signs are more prominent 
since the reaction in nerve tissue is more marked. Prodromata consist 
of mental depression, chilliness and malaiso with neuralgic pains and partes- 
thesios, involving the uloar, peroneal and facial nerve.%. aumbne^a of the 
bands and feet, ana»thesia of uln.ar distribution, and macnl®, giving rise to 
flat, anasthetic patches rcsembliog ringworm may be the first indications. 
Th«e anassthetio patches may commeuce as erythematous or pigmented or 
depigmented areas and ultimately become dry and hairless. A quiescent 
stage may now set in until definite nerve lesions appear, UcmonEtrable 
fusiform enlargement, especially of the ulnar and great aoricular nerves 
may develop, and wasting of the hypothenar eminence associated with 
contraction of the third and fourlh fingers is often eeen. Muscular palsies 
and trophic lesions of the eldn, nails and bones, including perforating ulcers. 
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are common, and atrophies and contractnrcs like claw band cnsnc. 
Necrosis or interstitial absorption of the small bones occur, and fingers and 
toes mar disappear. The fifth and seventh cranial nerves arc sometimes 
attacked, and ectropion of the lower lid, followed by corneal ulceration, is 
common. 

3. Mixed Lepiiosy. — ^Many eases ultimately become miied in type, the 
nodular and nervous features either developing together or following one 
another. Tuberculoid leprosy — co called owing to its histological resemblance 
to tuberculosis — is encountered in patients with a liigb resistance. The 
lesions consist of raised plaques or of macules with raised matins ; aniesthesia 
is well marked, and the nerve branch supplying the area is often thickened. 

Diagnosis. — Clumps of lepra bacilli which have to be distinguished 
from tubercle can often be demonstrated in nasal mucus, in scrapings obtained 
from nasal ulcers using a speculum, and in thcecrous exudate from granulomata 
of the skin. The “ snip method ” of removing a small piece of skin with 
curved scissors, especially from the lobe of the car, and making smears from 
its undcr-sorfacc, is valuable. Gland punctoro may also reveal bacilli. In 
pure nerve cases thy* can rarely bo found unless portions of the nerves be 
examined. The differentia! dia^mosis includes in nodnlar leprosy, lupus 
vulgaris, akin tuberculosis, syphilis and yaws ; and in the anesthetic t^e, 
syringomyelia, Morvan’s disease, progressive muscular atrophy, peripheral 
neuritis, cervical rib, ainhum, scleroderma, and Raynaud’s disease. 

Prognosis. — This is by no means good in more advanced cases, though 
with earlier diagnosis and modem treatment the disease may be arrested, 
the expectancy of life increased and cases sometimes cured. If the patient 
can tolerate maximal treatment and maintain a sedimentation rate below ten 
a good prognosb can gcnernlly be given. Nodular leprosy is particularly 
prone to such complications as tuberculosb, renal dbease and pneumonia, 
and laryngeal and visceral invoivcroent ore serious. 

• Treatment. — Pnornyuicnc. — Lepers must be excluded from acting as 
cooks, waiters, etc., and segregation properly and humanely carried out b 
best for all parties concerned. Conta^s who have lived in tho same houses 
as lepers should be bactcriologically ciommcd every few months for at least 
five years. 

CcBATiVE. — As in tuberculosb, the first essential b to increase the general 
resbtance of the patient by good food, fresh air, regulated exercise, and to 
eradicate intcrcurrcnt dbeascs such as ancylostomiasb, malaria, etc. The 
confidence and octivc co-operation of the patient arc essential. According 
to Muir the erythrocyte-semmentation test affords a valnablc index to the 
patient’s resistance, slow sedimentation being favourable. Only when the 
resbtance b high, and the genera! state of health satbfactory, should special 
drugs be used with the object of clearing up lepromata, otberwbe lepra 
reactions, with increase in toe local lesions, fever and bacilixmia in nodular 
leprosy and ngonbing pain in nerve cases, may develop. Too large and too 
frequent treatments with special drugs ere dangerous, tho aim being to avoid 
lepra reactions and to keep tho health of the patient at tho highest level. 
Special drugs : the oils of the hydnocaroua and chaulmoogra group have 
been in use for centuries. Chaulmoogra ou (oleum chaulmoogno) b expressed 
from the fresh ripe seeds of Eydnoearpua Kurzii (King N.O. Bixinim), that 
of hydnocarpus from Ilydnocarpiu Wightiana and II. anlhelmintica. The 
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cnide oil is given by the month in 10 nuoim doses t.i.d., being mdnnlly 
increased to 60 to 120 mins, per day. Intramnscnlar injections may oe given, 
but penetration of a vein may lead to a fatal fat embolism. Antiieprol, 
a mixture of the eiyl estwa of the -mions nnsaturated acids of thanlmoogra, 
is riven in capsales, each containing 1 gram, the dosage being^ 1 to 3 grams 
^uy after meals. lIcDonald and Deau have nsed weekly inttamnscnlar 
injections of Sloogrol (ethyl chRolmoograte), beginning with 1 c.c. and 
increasing by 1 c.c. every third injection up to a total of 6 c.c. Alepol 
(so^am hydnocarpate), 1 to 5 c.c. of a 3 per cent, solotion, can be given 
snbcutaneoosly or intramuscularly withoot pain ; for intravenous injections 
a I per cent, solution is used, hlrnr advocates the intradermal injection of the 
filrin lesions with sterilised U. Wightiana oU, which is heated to 65“ C. before 
use to reduce its viscosity ; the injection is made with a short guarded needle 
inserted at an acuta angle for 2 or 3 mm. The dosage varies, according to the 
tolerance of the patient, from 05 to 6-0 c.c. once or twice a week. From 0 03 
to 0-06 c.c. is injected at each puncture, and some 60 to 100 punctures are 
required to inject 5 c.c. Sir months may be necessary to infiltrate once all 
the affected skio, while another disadvantage is the pain it may produce. 
Hydnocarpus oil injected intradermally is stated to act as a local irritant 
stimulating phagocj-tosis and possibly antibody reaction from the absorption 
of lepromatous materia], while protein shock eifects may also be so induced. 
TVhatever its action, the dosage most be carefully graded and only given when 
resistanco is high. 

Any exythematoua or labed appearances of the skin or thickened and 
tender nerves iodicate actirity of the disease, and cases should be free from 
df^co. lepra for at least two years before discharge; even then it is not possible 
to say whether the condition is really cored or merely arrested, for wprosy 
is notoriously a disease of remissions. 

. Lepra reaction should bo treated with diaphoretics such as aspirin, 
pheoaectin, hot drinks, and calcium and alkalis in largo doses; small doses 
of tartar emetic (0-02 to 004 gram every second day) and protein abock may 
be usefuL In nerve leprosy the agonisiiig pain may relieved by adrenaline 
intiamuscmlaTly or epbedrine given orally or by infiltration of the nerve. 
Vitamin Bi, given by intramuscular injection and by the mouth, in large 
doses, may lead to a rapid disappearance of neoritic pain, and a diminution 
in the tenderness and swelling of the nerves. 

Potassium iodide is a dangerous drug, but Muir uses it in the late stages 
of treatment when the resistance is high and the case has become bacteria* 
free. Diathermy is of value in aubaente and chronic nerve lesions. If the 
ulnar nerve is bound down to bone— espcrinlly at the elbow — freeing adhesions 
and linear incision of the sheath with or without removal of fibrous tissue 
may bring relief. Abscesses occurring in the ulnar or other nerves should be 
incised ; drainage is rarely needed. 

MELIOIDOSIS 

Definition.— A fatal disease, resembling glanders in sjanptoms and 
pathology, ca^d by BanHua uhilmori ; it has been found in Burma, British 
Malaya, Coclun China and Ceylon, and is primarily a disease of rodents ; 
the mode of human infection is unknown. 
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Pathology. — The characteristic lerions are email caseoae nodules which 
sometimes coalesce, forming large honeycombed obscesses in the viscera. 
The lungs, liver, spleen and, less commonly, the intestines and kidneys may 
be implicated, while pustules and bullm may involve the skin. B. vhitmori 
is readily cultivated from these lesions as well as from the blood during the 
Bcpticasmic stage, but the safety-pin-like bipolar staining organisms are 
scanty in smears of the pus obtained from the nodnles. 

Symptoms.— In severolcases the vomiting, purging and collapse may simu* 
late cholera, and death from scptictcmia may occur in three days ; other cases 
may show remittent and intermittent pyrexia for weeks and months. The 
clinical picture varies with the organ predominantly attacked, and according 
to Stanton and Fletcher the clinical types may resemble : (1) plagnc ; (2) 
bronebo-pneumonia ; (3) typhoid or malaria ; (4) liver abscess ; (6) infective 
endocarditis or general tuberculosis ; (6) p^elilis. 

Diagnosis.— This is always difBcult clinically, and is dependent on the 
cultivation of the organisms from the blood, sputum, urine, ccrebro-spinal 
Quid or material aspirated from the Uver or spleen. Only 10 per cent, of 
cases have been diagnosed during life. 

Treatment. — Food should be protected from contamination by rats and 
other rodents. In man the disease is almost invariably fatal, only two cases 
having recovered. Autogenous vaccines are worth a trial, but neither vaccines 
nor anti'sera possess protective power in infcct<»l animals. 


PLAGUE 

Synon^s.— Oriental Phigue ; Pest; Black Death. 

Definition. — Plague is primarily o disease of rodents caused by the 
Pasleurella j>atis. Transmitted to man by rat Qcas, it runs a rapid course 
with high fever, and a marked tendency to scpticremia and tender enlarge- 
ment of lymphatic glands. More rarely n pneumonic form develops. 

Etiology.— Plague may occur anywhere ; it is more common in snb- 
tropical regions, but towards the equator tends to die out. Uigh tem- 
peratures and a dry atmosphere or high saturation deficiency reduce its 
incidence in the hot weather in India by killing the flea vector. It spread 
from Hong-Kong to India, Egypt and Japan in 1890, and three years later 
to the PhiBpplncs and South America. People of any race, ago or sex are 
susceptible. The plague bacillus, PastcureBn pestis, was isolated by Kilasato 
and Yersin in 18^. It is readily cultured, and is a sltort, Gram-negative 
rod showing bipolar staining. Guinea-pigs and other laboratory animals are 
susceptible. Eat Qeas, especially Xmo'p$yUa eheopia, which have fed on the 
blood of infected rodents such ns the large grey rat (J?q«us norvegicus) and 
the smaller black rat (Balliu ratlus), desert these onimals after death and 
inoculate man by regurgitating Past, ^siis during the act of biting and 
sucking blood. Epidemics in rats invariably precede human epidemics, and 
an extension of plague to man can bo accurately foretold two or three weeks 
before-hand from a rising curve of infection in the rat population. Pneumonic 
plarae, on the other hand, is intensely infectious, bemg directlv transmitted 
by d^let spray infection from person to person. Doctors and nurses often 
acquired the disease daring the Manchurian epidemic. 




13G 


GENERAL INFECTIOUS DISEASES 

Pathology. — At the site ol enhttoce, especially in resistant cases, plague 
hacilli may occasionally produce a primary vesicle. Generally the adjacent 
chain of lymph'' glands' are acutely iStfamcdTl^maTy \mbo) 1711116 others 
are secondarily involved. Frequently bacilli enter the circnlation, pro- 
ducing various degrees of septicsonua and in the most falminating cases 
pnmary buboes may be absent allogetbcT. Tho tosic substan^el^oraled 
h^^PasL peslis also^affect lha endothelial lining of the_bl6od_vess^, giving 
rise to congestion and hemorrhage in the mucons -and serous jncmbrSl^ 
and skin, ■while the tarmac muscle shows fatty degeactatioa_and4h&-Tig5r 
heart is dilated. On section the prim3ry~buDo”^ows’irilenso congestion 
and hiemorrhage, with periglandular, gelatinons and bamorrhagic^demi^ 
matting adjacent glands together. "More distant glands, secondarily impK- 
cated, are congested and grejtsh-red in colour. Bacilli are numerous in the 
early stages and also often occur in the spleen and blood. The liver and 
kidneys ate congested, ehowing cloudy’ swellmg ahd~falty change, and 
dbrinous thrombi may be present in the Malpighian tofts. The spleen, which 
is two or three times its normal aize, is hyperaimic and often hinmorrhagic. 
The meninges ate very congested and hsmorthages may occur in the brain. 
vFncumonic plague starts as a broncho-pneumonia, but later may-inY pIve th e 
ientirc_Jobe ; pleural ecchymoses, congestion of the bronchial .tree and 
[involvement of the btoachial glands ate characteristicr 
• Symptoms.—Tho incubation period varies from 2 to 12 days, generally being 
three to four days. In severer iuections there is a marked tendency toward 
soptiesmia and in the types of pestis major a sudden onset with chill or rigors, 
irre'^Iat high fever, nausea, vomiting, cardiac weakness and great mental 
prostration is characteristic. Splenomegaly and olso htcmor»agio ras hm 
may occur, hence the ancient synonym '* black death.” Nine clinical £7^ 
bard been described. 

(1) BunoKic.— Prodiomata include backache, pains in the limbs, and 
mental depression, but generally the onset 'is'aEfiipt and the constitutional 

E turcs severe. The blurred^s peccb, reeling gait, and mental dullucss 
y suggest alcoholic intoSiatioo. Examinalion reveals fever, injected 
junctiva;, rapid soft pulse ; the urine contains albumin, and the blood 
{fount 6ho7rs a moderate leucocytosb. On the second or third day a 
tender primary bubo appears, the affected group of glands (femoral and 
inguinal *s! 70 per cent.; asUJary == 20 per cent.; aubmaxillary and 
ccrvical=*10 per cent.) rapidly swelling to the size of a hen's egg or larger. 
Pain is severe and suppnration generally occurs diiring_the second week. 
Death usually eventuates between the third and fifth day ; with recovery 
the aymptoma gradually ameliorate, but convalescence tends to be pro- 
tracted. Secondary broncLo-pecumonia may occur, and the set^nelm include 
sepsU, carbuncles, etc. 

(2) SEmcsiMc. — The disease is rapidly fatal ; there may he spleno- 
megaly and slight general enlargement of lymphatic glands, but no bubo. 
Frontal headache, fever and vomiting are characteristic, but in the severest 
cases there may be only a slight rise of tempetature. Cutaneous petechLa,{ind 
melajna may be noted. The diagnosis is made by a positive blood culture, 

(3) PsEuMowic. — Chill and a rapid rise of temperature occur at onset', 
followed by headache, dizziness, pains in the limbs, clouding of conscious- 
ness, pain and tightness in the chest, with cough and expectoration of a 
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copious, sanguineous, watery ^utnm toeming wth plague bacilli. Dyspucea 
witlCcyanosis, crepitations, __nn(l p6s5n)ly*nf<*as oMiminisbctl resonance arc 
found. ~Ca'rdiac failure is common and death almost invariably occurs" 
•witKm four days. 

(4) I^TESTr^’Al.. — A rare form, described by Wilm in the IIong-Kong 
epidemic of 1896, ns an intestinal dbordcr with vomitingj incessant purging, 
and liquid, offensive, biIc-staincd-atooU.oftei^mixed_with blood.' Bunocs 
were absent, but pathological lesions were present in.the intestine. 

(6) Ceredrau — In this 'type, which may resemble cerebral malaria, the 
mental hebetude characteristic of ordinary bubonic plague progresses to 
delirium, coQ\’u]rion3 and coma. Dcfimto plague meningitis baa also been 
recorded, and may run a chronic course. 

(G) Cellulo-Gutakeous. — C arbnncles appear having a necrosed and 
ulcerated centre, with a hard edge enrrounacd by a red areola, eometimes 
covered with minute vesicles. The condition is distinguished from coccal 
carbuncle by the demonstration of Post, veatis. 

(7) Vesicular or Varioloid. — In tms form the vesicles and pnstnles 
may b e bo a bundant as Jo simulate varicella. Past, pestis is readily isola^d” 
from the vcsicIm. 

(8) Anoikal On Tonsillar.*— C ervical buboes may implicate the tonsils, 
or viole^.plague.tonsilHtis and pharyngitis, with seconda^ cervical adenitis, 
may from killing.yerminyath.thcJccth— a habit of Indians in EcuocJor. 

(9) AnbimvE or Ajibulatory (P«fw minor). — Such cases arc common 
in all epidemics : buboes develop and may suppurate or be absorbed without 
serious indisposition or fever, or the lymph elands may simply swell and 
become paioiul, associated with transient headache. 

Complications.— Acute bubonic cases may develop plague scpticiemla 
or pneumonia with fatal results, or after the fever has disappeared the local 
buboes may become indolent and take many weeks to heal. Broncho- 
pneumonia and septic complications such os eubou^ncous absccs^s, cellulitis, 
adcnitis.^nd parotitis^sometimes ensue. 

Diagnosis. — Bubonic plague early in an epidemic may need to be differ- 
entiated from climatic^b^o, chancroid or syphilitio, buboes, rat-bito fever, 
and possibly tuTarmmia'. Gland puUcfure reveals bipolar' Bacilli on cnlture 
ot.in smears, the crucial test being transmission of plague tb'tho whito rat 
by Snearing infective ’material on its skin. In pneumonic plague herpes 
is absent and the sputum is singuinolcnt and watery, not viscid and rusty 
as in pneumonia : furthermore it is teeming with plague bacilli. Scpticxmlc 
plague is diagnosable only by positive haimo-culture. 

Prognosis. — ^Pneumonic and pure septicxmic plague are practically 
always fatal. In bubonic plague the mortality rate is much higher in natives 
(75-80 per cent.) than in Europeans (25-30 per cent.), and axillary buboes 
are less favourable than inguinal ones. Positive htomo-culture is of serious 
significance, and Liston showed that where the bacilli exceed 40 per 1 c.c. of 
blood, death almost invariably resulted. 

Treatment. — Prophylactic. — This consists essentially in the destruction 
of rats and fleas, in preventing their coming into contact with man, and 
in increasing individual rc-sistance by Haindnc's prophylactic vaccine, which 
gives an immunity lasting 6 to 12 months or more. The building of rat- 
proof houses and grain stores, rat destruction by poisoning and trapping. 
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fomigatlon of sliipa wth auIpLur dioaide and hydrocyanic ga«, and CTacoa- 
tioD of infect^ viUagea and houses daring epidemics are ^ important 
measures in controUing the spread of plague. 

CCRATiVE. — Bed rest, liquid diet, and careful nursing are eaaential. Specific 
treatment, vnth largo doses of antiplagne eernm intravenoasly during the 
first two days has been advocated (Yersin and Lnstig), and more recently 
workers at the HaffHoe Institute, Bombay, have pt^uced a -potent anti-, 
plague sernm from horses which is claimed to redneethe mortalit y fro m about 
62 per ccntrto'25 per cent. Treatment with the snlphonamides is under trial, 
and faronrahle resnlfThavc been reported with su lphathiaz ole and sulpha* 
disrine. In Egypt, a combination of specific anti-scnimlF^py and suTphona- 
jnicle mpdicatiou has resulted in an appreciable redaction in the mortality 
rate. The buboes should bo treated by hot fomentations, kaolin poultice, 
or belladonna and glycerin applications with mcision when suppuration 
occurs, jllonhine may be necessary for the pain. Stimnlants and cardiac 
tonics should be used early, and intravenoos injections of dertrose may be 
of value. 


UNDULANT FErail on BRUCELLIASIS 

Synonyms.— Malta or ireditemncan Fever; Abortus Fever; Brucellosis. 

Definition.— Au endemio or epidemic disease characterised cUniesny by 
prolonged fever with a tenden*^ to long wavy rclapsea, splenomegaly, 
transient rainful swellings of the joints, neuralgia and secondary ansmia. 
In hfslta BnKcIla meUleMts, conveyed in goat’s milk, proved the cansatlve 
organism, but indistinguishable diseases of widespread geogranbical dis- 
tribatioQ may be caused by the bovine and porcine strains of atortiu. 

Etiology.— Undolant fever of caprine origin is endemic in the Meditor* 
raneau basin, and has a widespread ceographical dlstributiou. Tho indigenous 
population 6ometime.s appears to have a certain immunity to tho disease 
as in Slalta, where tho Maltese, prior to the boiling of goats’ milk by the 
ganisoD, were less affected than English soldiers and sailors. All ages and 
both sexes appear equally susceptible, and in Malta, at least, tho disease 
proved more prevalent in the dry summer months. 

Bince, in 18S6, isedated Br. ptdilensii from cases of undnlanfc fever 
and experimentally reproduced the disease in monkeys. Eighteen years 
later it was proved that infection was conveyed in goats’ milk. The organism 
causes a baetcrixmia and may be isolated from the blood, bile, fjeccs, urine 
and milk. Primarily it is a disease of goats which, while themselves showing 
few symptoms, may yield a good quality milk containing large numbers 
of Br. niditcnsi*. Other vatietba include the boviae and porcino attains ot Br. 
abortus, and ate only distinguishable by agglutinin-absorption tests. The 
latter organism, which infects the chorionic cells, causes contagious abortion 
of swine and cattle, and produces n disease in man indistirauishablo from 
undulant fever; it has been reported from the United ^ates, Europe, 
Southern Rhodesia, South Africa, etc., is of bovine or porcino origin, and is 
toniracted from cow's milk ot contact with carcases, infected animals or 
their excreta. 

Pathology. — ^Thc disease is essentially a bacterismia and organisms 
may be isolated &om the blood, spleen and lymph glands ot autopsy. The 
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aplccn is constantly enlarged, averagiDg about 20 ounces in weight. Some- 
times the incseuterio glands appear swollen, but there is no ulceration of 
Peyer’a patches. The liver, kidneys and pulmonary bases show con- 
gestion, and occasionally broucho-pneumonia and glomerular nephritis 
are found. 

Symptoms. — The incubation period is about 11 daj’s, bat may last a 
longer or shorter period. Monkeys develop fever five days after subcntancous 
inoculation, and 15 daya after ingestion of infected material. Five clinical 
varieties are recognised : (1) Ambulatory ; (2) Undulant ; (3) Intermittent ; 
(4) Continuous ; and (5) 3talfgnant. 

(1) Ajiboiatory on Mild. — I n some cases the symptoms are so slight that 
infected persons go on with their work as usual ; in others there are slight 
fever and minor sjunptoms which disappear rapidly, scrum tests alone 
indicating infection. Out of 625 dock hands examined by Shaw in Malta, 
79 gave positive agglutinin reactions, whilst 9 out of 22 of those specially 
test^ showed the organism either in the blood or urine or both. 8uch coses 
constitute human carriers. 

(2) Undulakt or OaDiN'AiiY.— The onset is generally insidious like 
typhoid, and the symptoms often tescrobla those seen in other fevers, but the 
temperature chart is characteristic. Bouts of fever lasting two or three weeks 
alternate with periods of rcmlsstoo, so pinduciog the typical undulant fever 
chart. Illness in the ordinary case lasts three to four months, the extremes 
being three weeks to two years. The fever is often associated with profuse ‘ 
sweating, lassitude, secondary anaemia, debility ond transient painful swelling 
of the joints rcsemhltag rhcueoatic fever, but not re.^ponding to salicylates. 
Enlargement and tenderness of the spleen and liver also occur, and neuralgic 
pains, especially involving the intercostal and sciatic ner\'e, arc common. The 
tongue has a central white fur, and anorexia, flatulence, abdominal dis- 
comfort and constipation arc often troublesome features. The Icucocyto 
count is generally normal, but there is a relative lymphocytosis ; the urine 
may contain albumin. After running a more or less chronic course, the 
remissions become more prolonged, the febrile exacerbations less hi"h, and 
recovery gradually ensues. Ko patient should bo regarded as convaWcent, 
however, until the temperature and pulse have been normal for at least a 
fortnight and all other symptoms have disappeared. Neuritis, debility and 
anromia may persist for a considerable period. 

(3) Intersiittent Type. — ^T hero is a swinging temperature resembling 
benign tertian malaria, a normal morning temperature being succeeded by a 
sudden afternoon rise to 105® F. or higher, accompanied by chilliness and 
a definite rigor; by evening the teroperatuio falls again with drenching 
sweats. The condition is difTercnriatc^ from malaria by the absence of 
parasites. 

(4) Continuous Type. — H ero there is continuous fever for a period of 
from one to three months. 

(5) Mauqnant Type. — T he patient is attacked suddenly with high fever, 
severe generalised pains, diarrhoea and vomiting. Broncho-pneumonia, 
cardiac weakness and a typhoidal state frequently develop, while hyper- 
pyrexia may percede death. 

Complications. — ^Theso include bronchitis, broncho-pneumonia, neuritis, 
parotitis, orchitis in the male and mastitis in the female. Pnrpura and 



140 GEKERAL INFECTIODS DISEASES 

sTipporativo osteitis have also been described. Menorrhagia, abortion or 
premature labour may also resdt. 

Diagnosis. — ^Tbe differential diagnosis ioclndes the enteric fevers, acute 
rheumatism, malaria, bala-azar, tobwolosis, subacute bacterial endocarditis, 
thoracic lymphadenoma associated with tho Pel-Bbstein syndrome, amcobic 
abscess of the liver and occult pyogenic infections. Macroscopic agglutina- 
tion reactions are of great diagnostjt value after the first fortnight of fever, 
the serum being tested in an ascending series of dilutions (1/25-1/1000) against 
dead BroccUa emuHons. Absorption of agglutinin may be necessary to 
distinguish infections with Br. m^ilensis and Br. ahortua respectively. Blood 
culture in liver infusion broth is often positive for Br. melilensis, and the 
period of examination ehonJd extend over n fortnight before reporting the 
result as negative. Br. ahorlua most be grown in an atmosphere of 10 per 
cent, carbon dioxide or, better still, 1 c.c. of suspected bloM is inoculated 
into the peritoneal cavity of a guinea-pig, culture from the peritoneal cavity 
being generally positive in about a week and from the spleen at a later date. 
Burnet’s intraderma! test is frequently positive ; it is characterised by the 
development of localised redness and a^ema some six hours after inocula- 
ion, the reaction lasting oue to two days. 

Prognosis. — Mortality rates of from 2 to 0 per cent, hava been recorded. 
Death gencmliy results m malignant cases during the first three weeks of 
fever. At any time, however, fatal recrudescence may occur, a typhoidal 
state, btoncho-pnconionia, cardiac failure and hyperpyrexia being grave 
signs. Chronic coses may present great debility, emaciation, anremU and 
neuritis. 

Treatment— PROpHTLAcnc.— Laboratory workers should be very careful 
in hasdlisc Brucella cultures for, as in iularsmia, infeciioD is easily acquired. 
Adequate Doilmg of goats’ milk renders it safe, but its prohibition in endemio 
centres and the destruction of infected aoimuls are more effective. Cream 
and cheese may also convey infection. In the case of B. ahortua the 
di&casc may arise from cows’ mSk or the carcasses or excreta of bovines 
and porcincs. 

Cprative. — Careful nursing and a nourishing dietary which should include 
milk puddings, eggs, fish, fruit juice, yeast and other vitamin-containing 
foods, arc desirable. Cool sponging is indicated whenever tho temperature 
exceeds 103° 1’. Specific therapy is still under trial. Anti-undulant fever 
serum has been favourably reported on, as has also immune-transfusion in 
the form of a direct transfusion of 500 c.c. of compatible blood from a recovered 
case. Autogenous vaccines and *' brucellin ” ace of doubtful voluc. A course 
of sulphonainide terminates the fever in some cases, but recurrences are not 
infrequent. Cures are recorded following T.A.B. vaccine intravenously, com- 
mencing with 50 millions and •working up to 250 millions, injections being 
given every fourth day. Various symptoms and complications, such aa 
sleeplessness headache, arthritis and orclutis, should be treated os they arise. 

BAnTO>'EtLOSlS 

Two clinical forms of Bartonellosis are now recognised, namely, (1 ) Oroya 
fever, in which there is n generalised infection with BartoveUa hacilUformia ; 
and (2) Verruga peruidana, in which there are local lesions in the skin. 



OROYA FEVER 141 

OnoYA Fevek 

Synonyms. — La Maladie de Carrion; Carrion's Disease; Generalised 
BartonellosLs. 

Definition. — An acute infections disease catised by Bariondla lacilli- 
/ormis, characterised by irregular rcimttent fever, hcadochc, tendemesa over 
the bones and a severe anaemia of tnegalocytic typo ; fatalities are frequent. 

Etiology.— Oroya fever is limited to vnlleys on tho western slopes of the 
Peruvian Andes between 1800 and 9000 feet. Both acics are susceptible and 
children may be attacked. Carrion (1885) inoculated himself from a verruga 
nodule and died of Oroya fever a month later. Barton (1909) found rod>like 
organisms in the red cells in this disca.se; they were aUo numerous in the 
endothelial cells of tho lymphatic glan^. Noguchi (1920) cultured the 
op^nism and suhacquently experimentally infected monkeys, the susceptible 
ammals developing a condition like Oroya fever, the most resistant ones, 
lesions of verruga peruviana only. The disease is most prevalent from 
January to April, when insect life is most plentiful. Transmission js probably 
by Band*flic3 of the species PhUholomu$ noytichi and P. verrucarum. 

Pathology. — Tho skin is yellow, the lymphatic glands, liver and spleen 
are enlarged, and the tong bones filled xrith red marrow. The heart snows 
fatty degeneration, tho liver lonal necrosis, while cndothcUal cell hyperplasia 
is common. Petechial hsmonhages occur in the skin and serous sacs. 

Symptoms, — Tho incubation period is about three weeks, the onset 
being fairly rapid with malaise and headache. Irregular remittent fever 
somewhat similar to paratyphoid, polas in the joints and tenderness over 
the long bones are characteristic, while tho spleen and lymph glands may be 
enlarged. Grave amemia of b®molytic megalocytic typo rapidly develops, in 
the severe case.s tho red cells falling as low as 1,000,000 per c.mro. The 
colour index often exceeds I'O, and polychromatophilia, pollrilocytosis. 
normoblasts, erythroblasts and even mcgaloblasts are evident in blood 
smears. Tho indirect van den Bcrgh reaction shows hyperbilitubinoemia. 
Unlike pernicious' ansmia it presents a marked Icucocytosis with a shift to 
the left, myelocytes and mela-myclocytcs being present, lymphoblasts, 
Turck cells and the Beider type of fympbocyto are also common (Monjl and 
Weiss). (Edema of the legs, cardiac murmurs and retinal hmmorrbages may 
occur, while hsmorrhagic mauifestations of the sldo and gums, and coma 
with subnormal temperature arc met with in severe cases. The acute stage 
of the iUnesa lasts some two weeks, and may cither teiminato fatally or pass 
on into the eruptive stage with chilblain-like nodules, *.e. verruga peruviana. 

Diagnosis.—Tho rod-shaped bacilli are only demonstrable in the blood 
smears in severe infections, and Noguchi preferred culturing Bartonella 
hactlliformis for tliis reason. The limited geographical distribution and the 
rapid onset of a febrile megalocytic aniemia are important features in dingnosb, 
but malaria, paratyphoid, rheumatic fever and tuberculosis may need to bo 
differentiated. 

Prognosis.— A great variation in the intensity of tho infection in different 
patients is noted. Mild cases recover, but in well-established cases of Oroya 
fever tho mortality rate is from 30 to 40 per cent. 

Treatment. — ^nd-fly bites should be avoided by sleeping under netting 
having a 22-to-the*inch mesh. 
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Specific treatment irith on areeno-antimony wmponnd, Sdk. 386B, is 
now available. This drug, introduced by Kikutb, is nven intravenously in 
a dosage of O-l-O-S g. on three or morn occasions. Bartonella rapidly dis- 
appears from the blood, and the amcmia improves. In some cases a total of 
6*7 g. was tolerated without untoward effect. 


VeRBOCA PEBUyUNA 

Synonym. — Localised BattonelloM. 

Definition. — This is the eruptive stage of Oroya fever in which host 
resistance is high; miliary and nodnlat lesions may result which show a 
marked tendency to ulceration and hamorrhage. 

Etiology.— The disease may bo transmitted by local inoculation from 
monkey to monkey, and Noguchi has saccessfolly cmtuied Sartonella bacilli- 
formis from the local lesions. Only spcdally susceptible animals show the 
systemle manifestations assodated witn Oroya fever. 

Pathology. — The pathological lesion is a very vascular, infective granu- 
loma showing a marked tendency to ulceration and bemonbage. The endo- 
thelial lining of bothlymphatica and capillaries proliferatea. PGsma cells and 
fibroblasts appear in an oedematous, delicate reticulum containing numerous 
blood vessels around which angioblasts undergoing mitosis may accumulate ; 
the late appearances may simmatc fibrosarcoma. 

Symptoms,— The incubation period varies from two to five weeks, when 
rheumatte-Iike pains develop in the limbs and ioints associated with moderate 
fever which generally subsides within a few days. Subsequently an eruption 
of tubercles and no^lulee occurs. The mtliory type of lesion commences aa a 
red maculc wluch gradually develops into a flat or pedunculated wart-like 
structure about the size of a small ; the lesions occur most frequently on 
the face and exteasor surfaces of the arms and legs, but similar ones may 
involve the mucous membranes of the eyes, nose, pharynx and larynx, 
giving rise to cough, hoaiseness, epistaxu and even sudden death. The 
nodular type of lesion may attaiu the size of a chestnut ; these tumours often 
ulcerate, forming large, blcediug, fuogating masses situated in the fiexnres 
of the joints and appearing in successive crops. Little difficulty is experienced 
in diagnosis and fatal results are rare, though the disease may last two to 
three months. 

Treatment.— IMien the nodules ulcemte they should be dressed with 
antiseptics, and if they undergo necrosis or biemorzhage severely they may 
be excised. Intravenous injections of Sdt. 38CB, should be administered. 

N. Hauilton FAntLEV. 


PNEUaiOCOCCDS INFECTIONS 
Lobar P^I^^7Mo^'IA (see p. 1215). 
BjvoNcno-PjmcMOjnA (see p. 1256). 
BOTULISM (see p. 426). 
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B, DISEASES CERTAimY, OR ALMOST CERTAINLY, 
OR POSSIBLY DXJE TO FILTRABLE VIRUSES 

INTIIODUCTION (seo pp. 8-9) 

THE C05IM0N COLD 

Synonyms. — ^Acute Coryza ; Cold io tlio Head, 

Definition. — An inflammatory process ailecting the upper respiratory 
tract in which the air sinuses and tubca in connection therewith may also 
be involved. 

/Etiology. — Colds arc very common in the damp variable weather of 
the antnmn, winter and spring in temperate climates. Susceptibility to 
infection tends to diminish with age, yet shows great variation amongst 
diiTerent individuals and even in the same individnal under djiTerent con- 
ditions. Both sporadic and epidemic forms are met with, and infection 
may spread through a community with great rapidity. Amongst important 
pred^osing causes are frci^uent changes of atmosphere, as by entering and 
leaving hot, etufly, fll-vcntilated, crowded rooms ; the presence of a focus 
of chronic infection in the upper respiratory tract, e.y. adenoids, infected 
tonsils and chronic cranial einusitb ; atroctural anomalies which interfere 
with free ventUation of the uose, t.g. deflected septum, and polypi ; and 
chronic irritation of the mucosa by smoke, dust or chemicals in sprays, etc. 
Very little is known of the exact pathogenesis, but there would oppear to 
be at least two factors. A flitrable n'ros seems to be prinurily responsible, 
aided by other organisms which set up a secondary infection, cither severally 
or together. The virus is air home, and spread is by droplets expelled from 
the nose and naso-pharynx by sacezing, speaking, coughing, etc. The 
portal of entry is the nasal or pharyngeal mucosa and, possibly, tbo con- 
jonctlval sac ; infection develops locally via the submucous lymphatics 
to neighbouring areas, all or one of wbicli may bear the brunt of the in- 
flammation, the resulting clinical picture being an acute rhinitis, sinusitis, 
pharyngitb, laryngitis or tracheitu. The secondary infection may be by 
organisms already present os tiormal inhabitants on the inflamed mucosa, 
e.g. paeumococens, streptococcus viridaos or micrococcus catarrhalis ; or 
pathogenic bacteria generally conveyed by droplet, e.j. lixcmophilus influenzm, 
Btrcptococcus bsmmyticus, staphylococcus pyogenes. It is impossible to 
be dogmatic as to wluch signs and symptoms arc consequent on the primary 
or the secondary infection respectively I it may be that variations in 
symptoms and the degree of the accompanying toxaimia iu different in- 
oxviduals in the same epidemic are due to variations in the secondary infec- 
tion. Local infection induces vasodilatation and cedema in the spongy sub- 
mucous tissues and engorgement of the mucosa, with outpouring of mucoid 
secretion, which soon becomes mcco-purolcDt in character. The swelling 
may cause obstruction to the outlet of an air cell, particularly in the ethmoid 
or sphenoid, or to the duct of the frontal siuus ; absorption of air behind 
such an obstruction may be responsible for a “ vacuum headache,” or if 
the Eustachian tube is involved to deafness and vertigo ; when an air sinus 
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is implicated in tbe inflammatory process and its opening is obstructed, 
local pain and “ distension headache " arc prone to follow. 

Clinical Features, — The incubation period Tariea considerably but is 
usually between 12 and 48 hours ; it would appear to be shortened by chilling 
of the body or exposure to wet. The first symptom is often a stuffinea in 
the nose, which is soon accompanied by a pticlang sensation and sneezing ; 
a profuse discharge, at first mucoid but which within 12 hours becomes 
mucopurulent, may lead to excoriation of the anterior narcs. Taste and 
smell are impaired. Phaiyngilia and toosUIitis ate common, and there may 
be some follicular exudate on the tonsils. If the inflammation spreaiL to 
the larynx, the voice becomes hoarse, and a tracheitis will induce a painful 
irritating cough which may be paroxysmal, especially at night, and retro 
eternal eotencss. Symptoms ate coedined in the main to the respiratory 
tract. Constitutional disturbance Is usnally slight, though in some epidemics 
the temperature may reach 102* P. for 48 hours. In such cases jnam in the 
bach and limbs, and a sense of exhanstion may be experienced. Tbc catarrh 
slowly Buhsidca, and the patient is usually free &om symptoms in from 4 
to 7 days. Immunity is sriortlived. 

Complications and Sequelae.— When these arise, they ate consequent 
on the secondary infection. Some eullosion of the conjunctiv© is common. 
Herpes aroond the nostrils and on the lips may be extensive during the aente 
stage. Suppuration in the accessory sinuses or an acute otitis media may 
occur. Hronchitis, especially in those patients liable to that disease, may 
fiaie up and persist for & long time. Broncho-pneumonia is the most eerious 
complication, and not a few coses of pulmonary tuberculosis follow a 
“ neelected cold.” 

Treatment.— PnoroYiAcno.— The avoidance of infection in tbs com* 
inanity is welUiugh i^ossible, but much may be done by efficient ventila- 
tion and fresh air. IVhen knowingly exposed to infection, it is a good rule 
to keep the month shut as far os possible, and on leaving some individuals 
have faith in taking a pinch of enuff into each nostril. A full dose of quinine 
is certainly sometimes of value when syniptonis threaten : e.ff, liq. qniniiuE 
ammon., xnin. 120, tlnct. opii camph.. nun. GO, spir. ammon. aromat., min. CO, 
inhalfatomblcrof water; whiclimaybotepeatedinibonrsifncccssary. Stock 
anti-catarrh vacciue undoubtedly has a prophylactic value in eotne seasons ; 
though the results of inoculation may appear encouraging through one 
winter, they may be disappointing the next, or vice versa. If inoculation 
is to ho employe in tlus coantiy it fa recommended that four doses (J, J, 
J and 1 C.C.} of the St. Slary’s Hospital vacebe should be given Enbcutineously 
at wccldy intervals during September, followed by 0-5 c.o. once a mouth 
tbronghout the winter. In those patients m whom rccmdescence, relapse 
or repeated re-bfection appear to be associated with a chronic iaflammatory 
focus b the upper respiratory tract, that focus should be eliminated by 
surgical means ; in these conditions vacebe therapy is not included b the 
first line of attack. 

Di^hargc from the nose and throat daring the first 48 hours fa highly 
bfectiro ; handkerchiefs, pillow-cases and other materials likely to fee 
soiled should bo soaked m disinfectant. 

Gnxciui^ — Though isolation fa, b theory, admirable both for the pro- 
tection of the patient and for limiring tho spread of the disease, b practice 
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it cau bo enforced but seldom. If there is much constitutional disturbance, 
if the patient suffers from the frailty of old age, or active pulmonary disease, 
or diabetes mellitus, or subacute nephritis, or heart failure, the common 
cold most be taken seriously and the patient confined to bed until free from 
symptoms for 48 hours. 

Treatment is entirely symptomatic- In the early stage stuffiness of the 
nose and throat may bo relieved by inhalation for 10 minutes from a jug 
containing boiling water } pint and cold water J pint (or a pint of boiUng 
water allowed to stand for 7 minutes), tr. benzoini co., min. 60, and menthol 
grs. 2. This should not he done just before the patient goes out of doors. 
A solution of 2 per cent, silver nitrate or colloidal silver maybe used as a spray 
Amphetamine (benzedrine) and ephedrinc may give temporary relief to 
symptoms by shrinking the congested nasal mucosa ; they should not be used 
to excess. lioarsencss of voice and the rctroalemal soreness of tracheitis may 
be helped by local counter-irritation ; a piece of active mustard plaster the sire 
of half a crown applied to cither side over the thj'roid cartilage for 20 minutes, 
or heat in some form, may serve to restore a lost voice. Diaphoresis is 
encouraged by aspirin, Dover's powder and a hot drink at bedtime. Drugs 
of the sulphonamtde group should not be administered os a routine ; only 
when a pyogenic complication develops should the appropriate drug be 
given, and in full dose. 

Honnsn. 

A. E. Gow. 


MEASLES 

Synonym.— Morbilli. 

Definition. — A specific highly infectious fever, characterised by catarrh 
of the respiratory passages, the presence of Koplik’s spots on the buccal and 
other mucous membranes, a distinctive widespread papular eruption on the 
skin and a special liability to pulmooarj' complications. 

Etiology. — ^Measles is of world-wide dislnbution. Both scxe.s arc equally 
liable. It is extremely infectious, and tbero is little evidence that natural 
immunity ever occurs, but a temporary active immunity may be acquired 
during epidemics without an overt attack. IVhcu introduced among un- 
protected communities it spreads with appalling rapidity to persons of all 
ages, and causes many deaths, 3foro ffioa half the attacks of meas?cs occur 
in the first 5 years of life, and seven-eighths of all cases occur in children 
under ten. There is a temporary passive immunity of the newborn child, 
possibly due to transmitted raatcraal immunity, which gradually wanes after 
the first 3 months, and infants under C months rarely take the disease. Early 
incidence is most pronounced in poor and crowded communities ; among tho 
middle classes it is delayed to school age or later. When measles occurs in a 
pregnant woman abortion or premature delivery often results, and the infant 
may also exhibit the rash, usually in the same stage as the mother (Conyeni/al 
Measles). The disease is endemic in large cities, and cases are numerous from 
December to March, again increaring in May and June. Epidemics recur 
every two or three years, and e\'cry tenth, year an especial inciacnce is said to 
be noticeable. 

Tbo virus resides in the secrerions of the respiratory tract and direct 



146 GENERAL INFECTIOUS DISEASES 

infection w the rule, very intimate contact is not essential. Infectivity may 
be present 6 days before the appearance of the rash, possibly longer, and 
then rapidly declines. Only on rare occasions do intermediaries convey 
the infection, and rooms and fomitea do not retain it for more than a short 
period. There is no cndenco incrimiaating water, milk or other articles 
of food. 

Pathology.— The causal agent is a filter-passer, and evidence accumulates 
that it is a vims. A small diplococcns, isolated by Rnlb TunuicliiT, which 
forms green colonies on blood-agar, was at one time snspect. The disease has 
been reproduced in man and moneys by inocnlatlon with blood! bronchial 
secretions or tears. The infective agent can be cultivated in chieic embryos. 
The most etril^g visceral change is broncho-pnenmonia. Secondary infections 
chiefly with haemolytic streptococci are common. Catarrhal or ulcerative 
laryngitis may be found. The bronchial glands are inflamed and the lym- 
phoid aggregations of the small mtestino may be very conspicuous. Active 
tuberculous lesions are not nneommon. 

Symptoms, — Incubation . — The rash appears on the fourteenth day of 
infection, sometimes a day earlier or a day later, but it may be delayed in 
patients who have been injected with the semm of convalescents. This 
interval is more constant than that which elapses between infection and the 
first catarrhal symptoms. Reckomog to the onset of fever and catarrh fl or 10 
days usually In some cases the incubation period is slightly febrile and a 
transitory feverish catanh with fleeting rash has occurred even a few hours 
after exposure to infection (GoodalVs illness of infcclion). A polynuclear 
leucocytosis is characteristic of the incubation stoge. Slight enlargement of 
the cervical, inguinal, axillary and other glands may precede the eruption. 
Eoplik's spots on the buccal mucosa rosy precede the rash by 2 or 3, some- 
titnesbyS. days. PiodTonial rashes are not uncommon ; a precocious macular 
eruption is the commonest, bat a punctate scarlatiniform erythema is the 
roost important, since it simulates aeatlct fever. It is apt to appear on the 
second day of invasion. An urticarial rash may also occur. 

Iftcosion. — ^This is charsetcrised by catarrh of the rcspiiatoiy tract, 
fever and the outbreak in the mouth of Eopbk’s spots. It culminates in 
the appeatonce of the skin eruption. Sneeting, irritating cough, watery 
eyes and conjunctival injection are the early signs. There is chilUness, and 
the temperature may teach 103" F. bv the end of the first day. Photophobia 
and sharp diarrhoea may occur. In the early stage of invasion slight blotchi- 
ness of the skin about the mouth and nose may be evident. The cutaneous 
rash usually appears on the fourth day, and a deceptive remission of symptoms 
and. fall of tetapecaturc eometvmea oocux just before its outbreak. In eosae 
instances laryngeal symptoms are marked during the invasive stage, and 
give rise to suspicion of diphtheria ; cxccptionaliy, catarrh is insignificant, 
and an attack of eercre simple tons^lls is simulated. 

Koplik’s spots ate of great importance in the early diagnosis, since they 
ere recognisable some 72 hours before the rash, with the appearance of whicn 
they rapidly disappear. They are minute superficial specks of a bluish-white 
tinge, and show a tendency to agnegate into small clusters or granular 
patches. Their common site is on the inner aspects of the cheeks, opposite 
the line of apposition of the molar tce^ ; but they may bo more widely 
scattered over the buccal mucous membrane, on the inner surfaces of the 
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lips, and on tho coninnctiTSc. There is evidenceth at they also occur on the 
mucosa of the colon. Sometimes they are surrounded by bright red arcolro. 
In addition, the mucous membrane of the mouth becomes congested and 
dusky, and a decided blotchy cnanthema may here precede the cutaneous 
eruption. 

Period of eru-ption . — ^^th the approach of the rash the symptoms become 
aggravated. The temperature (Fig. 4) rises sharply, it may do to 10-t® or 
105” F. Tho hurried respiration and sb'ght cyanosis may suggest broncho* 
pneumonia. Diarrhcca ma^ persist, 
and sometimes urinary imtation is 
noticeable. The nasal and con* 

}uncti\'al discharges become more 
purulent. Tho eruption makes its 
iiTst appearance sMut the broiv, 
behind and below the ears, and in 
the circnmoral region. Rarely, it 
appears first on other parts, each 
as tho buttocks, thighs or wrists. 

It spreads rapidly, sometimes after 
a short hesiUtion, over tho face, 
neck, trunk and extremities, and 
is usually fully out ou the fifth or 
sixth day of the attack. Bmalt 
brownish macules are the first 
elements, but they soon become 
papular, and show a tendency to 
fuse into ^oups with irreg^r 
sinuous ontlmes. Frofuso eruptions 
may bccomo confluent on the face, 
neck, back and exteasor aspects of 
the limbs. Fctechial haimorrhages 
in the rash are not uncommon. 

The skin is usually moist and 
exhales a peculiar musty smell. 

Rarely, itisnotanddry. Itchingor 
boming sensations may accompany 
the rash. The eruption fades in 
the order of its appearance, and 
usually disappears in tho coarse of 
two or three days ; but brownish 
staining may persist for some time, particularly on [the back. A fine 
branny desquamation speedily follows. At its first appearance, tho rash 
may fail for a time to spread ; retrocession is also sometimes observed. A 
badly developed and retarded rash is characteristic of some severe attacks, 
and in asphyxia! states the rash may be quite cyanotic. As the rash develops, 
the temperature continues to rise, reaching its maximum with tho climax of 
the eruption in from 24 to 48 hours. AVhen the rash begins to fade, tho tem- 
perature falls mote or less abruptly by a crisis which is rather prolonged. The 
pulse*rate is increased in proportion to the fever, but the respiration is dis- 
proportionately rapid. The catarrhal symptoms also reach their greatest 
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intensity at the height of the eraption. Headache, alight delinnin, insomnia 
and a feeling of intense ■wretchcdnesa aie cbaiacteiistic of tHs period. The 
throat may be sore, the buccal mncoos membraiio show an intense catarrh, 
and the glands at the angle of the law become tender. The tongue at first is 
heavily coated, but before long red papiUm ore evident, and when peeling is 
complete a clean, red papillated tongue, very like that of scarlet fever, may 
often be seen. Wth the crisis rapid amelioration of all symptoms should 
occur. 

The blood now shows a leneopcnia with a high percentage of largo 
lymphocytes. All complications indace a polynuclear leucocytosis. 

The urine presents the ordinary febrile characters. Transitory albumin- 
uria may occur, Ehrlich’s diazo-reaction is nearly always present, and is 
most marked when the temperature begins to fall. An acetone reaction is 
obtained in most cases. 

Vakjeties. — Attacks may be mUd or severe. Some of the mildest attacks 
are abortive, the rash failing to appear, and only Koplik’s spots giving a 
clue to the disease. Severe attacia are classified as toxic, pulmonary and 
hsmon^gic. The toxic type includes those cases in which the patient may 
succumb during the eruptive period without evident complication. 311- 
defined rashes, high fever, muscufartremor, delirium, dyspnoea and eirculatorv 
failnro are characteristic features. In the pulmonary tyi>e the infection falls 
with especial stress upon the longs. The temperature is nigh, the respirations 
rapid and hisring.and the condition su^cstive of slow asphyxia. Consolidation 
of the lungs cannot be detected, bnt rhonchi are present everywhere, necom* 
paoied by fino erepltatious. A stupotose condition may precede death or 
termioal convulsions may occur. The true hamorrhayie type of measles is ^ 
race. The patUat may bleed from the mucous membranes wrth bsemottbages 
into the sldn and sobcotaocous tissues. Kecovery takes place in some instances. 
Hamortbsge into the rash hsa not the same grave riguificance. 

Complications.-— These are oumcrous, but those mvolving the respiratory 
tract, the middle eat and the bowel ate the most importaut. 

Laryngitis may accompany the onset, develop during the eruption, or 
appear early in convalescence. Ansisg in the invasive stage it may simulate 
laryngeal diphtheria. Laryngitis is more common daring tho eruptive period, 
and may perrist for some days — it may be complicated by laryngeal ulcera- 
tion, sometimes by mdema of the glottis ; but necrosis of the laryngeal 
cattUages and abscess formation are tare. Severe laryngitis developing during 
couvalescencc should always arouse suspicion of diphtheria. 

Bronchitis is often present during the eruptive stage, but bitmidiO' 
pneumonia is a much more serious complication, and is a common cause of 
death. Its incidence u favonied by cUmatie conditions, overctowding and 
contact with similar cases. It is generally attributed to secondary pneamo- 
coccal or streptococcal infection ; but, especially when occurring early in the 
infection, it is rightly regarded as due to measles itself. This early broncho- 
pnenmonia is associated with a high temperature iFig. 5) and considerable 
toxemia. It is suffocative in type, and the lung signs are rather those of 
capillary bronchitis than of consolidation. Daring the eruptive stage, broncho- 
pneumonia should be suspected if the temperature fails to fall with subsidence 
of the rash, and the pulse te mains qoick and rcroiration rapid. It may clear 
op in a week or ten days, but often persists for weeks, or relapses. The 
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temperature chart often shows remarkable daily remissions and exacerbations 
which may lead to suspicions of tuberculosis. The mortality is serious, since 
one-third or one-half of the children attacked are said to die. Feeble infants 
succumb rapidly, and in those who recover convalescence is protracted. 
True lobar pneumonia is uncommon, hlassive collapse of the lower lobe of a 
lung bas been described ; its onset is sndden with intense dyspncca, cyanosis 
and cardiac* failure. It is distinguished from pneumonia by the feeble- 
ness of the breath sounds, npward displacement of the diaphragm and 
dislocation of the heart towards the affected side. Rarely memastinal and 
subcutaneous emphysema have occurred. ETusions into the pleura have 
been noticed in some epidemics, and empyema may follow. Fibrosis of 
the lung and bronchiectasis often originate in the broncho-pneumonia of 
measles. 



Rheumatic arthritis with pericarditis, endocarditis and sometimes chorea 
have been observed. 

Blepharitis and phlyctenular ulcers arc common sequels. In cachectic 
children intense conjunctivitis m.ay lead to ulceration and even perforation 
of the cornea. 

The stomatitis of measles occasionally becomes ulcerative. A gangrenous 
inflammation (noma) may attack the lip.s, checks, vulva or other parts. A dis- 
coloured patch appears on the mucous membrane and quickly ulcerates, extend- 
ing both in depth and breadth. A zone of inflammatory induration surrounds 
the lesion, and a fetid odour is given off. Noma is terribly destructive both 
to soft parts and bone, and is very fatal. It occurs in debilitated children, 
and is attributed to secondary infection. Vinccut’s spirilla and fusiform 
bacilli are often present. It is said to be sometimes duo to the Klebs-Loefflcr 
bacillus. Pronounced Icucopenia may accompany it. 

Otitis media is frequent. It may be catarrhal or suppurative ; the 
suppurative form is more common in children, and is responsible for much 
chronic ear disease. Mastoid inflammation may occur, and deafness may 
result. 
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Cutaneous eruptions of ecrcmatous, impetiginous or pusttJar type 
Bte comiDon. Sometimes Itey ate widespread, and very resistant to 
treatment. . . , • j 

Enlargement and suppuration of the cervical glands, entero-colitis and 
ascites are rarer complications. 

Eacepbalo-myelitis of a demyelinisiDg or of on acuto hffimorrbagio type 
(see p. 1605) may occur towards the end of the first week, with a course 
which is either rapidly fatal or tends to spontaneous recovery. Meningeal 
symptoms or coa^Tilsiotia may aignalise its onset. Hemiplegia, aphasia, 
coma or mental defect are rate. Myelitis, eometimes of the ascending form, 
has 'been known to occur ; also symptoms suggestive of disseminate ecletosis. 
Sometimes the cranial nerves are attacked. Paralysis of ertra-ocular muscles, 
papiUcedema and optic atrophy have all been encountered. The peroneal 
type of muscular atrophy may follow measles. 

Measles especially favours the activation of tuberculous foci hitherto 
latent in the broncmal glands or elsewhere. Caseous broncho-pneumonia, 
miliary tuberculosis of the lungs, or general tuberculosis with meningitis may 
follow immediately or occur after a quiescent period. Measles often occurs 
in close association with whooping-cough, diphtheria and scarlet fever. 

PcIapsQ in measles is rare. Second attacks, although uncommon, 
nndonbtedly occur, and some uDfortonate individuals appear never to 
acquire any lasting immunity. Fourth, and even seventh, attacks ate 
known. 

Diagnosis.—Tn the prodromal stage, measles may be mistaken for 
ordinary naso-pharyngeal catarrh or even tonsillitis. If laryngitis is pro* 
noUDceu, and the child croupy, ^phtheria may be simulated. Mastoid opera* 
tions, excision of the tonsils and of the appendix sometimes are performed 
precipitately before the true nature of the infection is recognised. Febrile 
sjonpioms and loss of weight dunog the iocubatioo stage may he erroneously 
attnbuted to tuberculous infection. The prodromal ecarlatiniform rash may 
lead to confusion with scarlet fever. These errors may be avoided by bearing 
in mind the possibility of measles, ioquiriuf^or possible exposure to infection, 
and particuhiTly by a careful search for Eopuk's spots, and shottiness of 
the posterior cervical elands. The pre-eruptive fall of temperature and 
recession of the catarrhal symptoms before the appearance of the rash should 
be borne in mind, and not lead to premature relaxation of precautionary 
isolation. 

In the eruptive stage, the fevers with which measles may be confused are 
rubella, small-pox, and perhaps typhus. 

Jiubdla is distinguished by the trivia] nature and brevity of its prodromal 
symptoms ; the slightness or absence of catarrh and cough ; the insignificant 
fever ; the absence of Eopbk's spots and of stomatitis ; a^ the presence of 
tender enlargement of the posterior cervical, mastoid and occipital glands. 
The rash of rubella is saiMler, pinker and mote discrete ; but a scarlatinifotm 
stage may supervene. The patient never feels or appears so ill as in ordinary 
measles, A previous attack of ordinary measles generally excludes that 
disease. 

STnaU^soi may be hmldcd by a prodromal rash of morbilliform character, 
which may have a similar dutnbotion to that of measles, save perhaps on 
the face. Cnt.-irrh, stomatitis and Koplt1c*a spots, however, are absent, and 



MEASLES 


161 

the onset is more abrupt, and more Ukclj to be signalised by each symptoms 
as baclcncbc, acute shivering, vomiting and prostration. 

Measles may, on the other hand, bo mistaken for the early eruptive stage 
of small-por, for in both an illness for a few days mav precede the appearance 
of a papular rash on the face and upper parts of the body. Catarrh, Koplik's 
spots and distribution of the rasn about tho ears, circumora! renon, 
and mar^'ns of the hairy scalp are in f&voue of measles. The temperature, 
too, continues to rise until the masimum cfilorescence, whilst that of small-poi 
falls with the appearance of tho rash. As the rash develops, the ehottineas 
of tho small-pox papules and the peculiarities of their distribution and 
evolution become apparent. 

Typhxis fevtr may be simnlatcd by measles when the rash of the latter 
is receding and dusky, end lung complications are present ; but the rash of 
typhus rarely invades tho face, which is always affected in measles. The 
Wcil-Felix reaction also is valuable. 

Semitic ToaliU in scarlet fever are often morbilliform ; but their distribution 
docs not conform to that of the measles rash. Serum ra$l\a, food rashes 
and drug eruplions may assume a measly character ; but these rashes often 
prove to^ be polmorphic when the whole body is examine^ as it shoold be, 
and, besides, other signs of measles are wanting. 

Tho viacuhr si/pkCtide is distinguished by the absence of respiratory 
catarrh and of Koplik’s spots. History of exposure to venereal infection, a 
chancre and the accompanying throat symptoms afford a clue. The 
Wassermann test should be employed. 

Prognosis. — In different epidemics the death-rate may vary from 1 or 2 
to over 60 per cent. Measles is most fatal to infants and young children, 
70 per cent, of the mortality occurring in children under S years of age. 
After the fourth year the death-rate is low. Hicketa, tuberculosis, congenital 
syphilis, malnutrition and chronic bowel complainta ore unfavourable factors, 
and the disease is more fatal among the poor. In the cold season of the year 
the tendency to respiratory complicatioru is more marked. AVLen the in- 
fection occurs in conjunction witli whooping-cough or chronio lung disease 
the mortality is high. Diphtheria is opt to assume tho laryngeal form, and 
is an especially fat,il complication. OoDsideroblo toxemia with liigh fever, 
cyanosis, muscular tremor and diarrhoea point to a sevxre attack. Laryngitis, 
capillary bronchitis and broncho-pneumonia arc serious. Cerebral symptoms, 
such as prolonged stupor or convulsions, ore of bad augury. Remarkable 
recovery has been noticed in some cases of ascending myelitis. 

Treatment. — PnopHYLAcrio. — Meosics is chiefly disseminated by schools. 
The diCTiculty in controlling outbreoka of measles arises from the fact that 
it is extremely infectious, and the infectivity is present in virulent form for 
4 or S days before tbo rash appears. Notifloation and school closure have 
been tried with poor results. The best method b to make provbion for the 
early recognition of suspicious symptoms in contacts or to exclude those 
who have not bad measles previously, for a period covering tho ninth to 
the sixteenth day after the occurrence of tho first case. 

In the homo, when mc.asles occurs those who have bad the dbease need not 
be excluded from school — save from infant classes, but those presumably 
susceptible should either be excluded for over 16 days from exposure to 
infection, or, if allowed to attend, be subjected to daily examination. 
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In ward outbreaks children who hftTO not had measles should be pas* 
sirel y iDunonued and if possible isolated, or, at all events, segregated in small 
gronps. 

Serum prophylaxis. — Intramnstnlat injection of the blood setnin of 
healthy convalescents from measles into ansccptiblo contacts^ produces a 
passtte immnnitv, wUch lasts ntont a month. Injection during the first 
5 or 6 days ov the incubation period prevents measles if the dose is 
adequate. Injection after the eixtn and before the ninth day will modify 
the severity of attack, and allow the development of an active immunity 
which is lasting. 

The dose is 2 c.c. for each year of a child’s age up to a maximum of 10c,c.; 
more is needed for adults or if the serum is injected late. In children under 
3 years of age it is better to prevent the attack altogether. The most potent 
scrum is obtained from the sixth to the ninth day after defervescence. The 
donor must be free from syphilb, malaria and tuberculosis, and must not 
be incubating any other infectious disease. The serum of adults, presumed 
to have had measles, but not recently, is of some value, but the dose should 
be doubled. A placental globulin extract has been prepared for use iu the 
same way. 

If measles follows the subcotaneoua injection of immune serum the rash 
fails to erupt at the site of injection *, tlus U the Debri phenomenon. Immune 
serum docs not blanch the developed rash. A disquieting fentorc is the 
occasioual occnrrcnco of infective hepatitis after the administrstlon of 
convalescent measles semm, sometimes after so long a interval as 3 
months. 

Syetcraatlo taking of temperatures and exammation for Eoplik'a spots 
and catarrh facilitate early detection of the disease, when patients ere under 
close ohservAtion. The wilful exposure of children to the contagion of 
tueaslea is unjuatiGable, as the natuxo of the resultiug attack can never be 
predicted. 

Sixteen days' quArantine foom the date of last exjiosnre to infection is 
usually deemed sulticicut, but, owing to Uic trivial uatuie of the prodromal 
symptoms it is better, in the case of schools, if quarantine is imposed at all, 
to allow a period of 3 weeks to elapse, especially if scrum prophylaxis has been 
attempted. Convale.'iceDt patients in the absence of complications are quite 
free from infcctivit}'at the end ofa fortnight from the appearance of the rash. 

CuPAiiVE. — The patient must be confined to bed daring the febrile, and 
also during the prodromnl stage, if this is recognised in time. The sick-room 
should !« kept at a temperature of CO* to C5* F., and ventilation effected by 
means of open windows; an open fire is also an advantage. The photophobia 
calls for the avoidauce of direct light. Clothing abonid be light and consist 
of a fiannel or woollen nightdress ; this is suDicient to prevent chill, allows 
the respirator}' luusclcs full play, and encourages the evaporation of perspira- 
tion. btrict attention should be paid to cleansiug the mouth and teeth, and 
the Kgulation of the bowels. During the febrile stage the diet should be 
restrict^ to milk, diluted if necessary with barley water. Tea may be allowed, 
and fruit juices or barley water given to assuage the thirst. 

Twice a day daring the febnie period the p&Uent should be washed with 
tepid water ; but should the attack assume a tozicinic form, accompanied by 
lugb fever and delirium, cold sponging or the use of the cold pack is advisable. 
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Amidonyrin, given early, is said to abort the disease but may induce 
agranulocytosis. The hot mustard bath is useful for children when pyrciia 
b accompanied by indications of circulatory failure. 

Laiyngitb in the early stage b rcUeved by steam and the use of a simple 
expectorant mixture, to which a sedative may he added. The croupy symp- 
toms usually subside without necessitating tracheotomy or intubation. The 
possibility of the presence of diphtheria renders a bacteriological examination 
essential. 

Laryngitb which persbts after the eruption mav be alleWated by the 
inhalation of compound tincture of benzoin orlysol in tbe strength of CO minims 
to the pint of boiling water. The coogh b relieved a simple linctus, or one 
containing codeine or other sedative. Ijitc larynpitb if diphtheritic needs 
antitoxin. Bronchitb and broncho-pneumonia call for prompt treatment. 
’ A jacket of Gamgee tissue should be applied. If the cough b dry and irritating, 
steam often relieves. An expectorant mixture containing ipecacuanha and a 
small quantity of potassium iodide b useful. Sometimes n single mustard and 
linseed poultice gives great relief. As the cough becomes looser, steam should 
be dbearded and free ventilation arranged. It b well to separate cases with 
broncho-pneumonia from others, as the condition is believed to be infectious. 
Treatment of the broncho-pneumonb of measles in the open air, where 
circumstances and weather permit, gives excellent results, Ox>'gen b valuable 
where there b much respiratory distress and cyanosb. Cardiac dilatation b an 
indication for the application of leeches. Frequent small mcab arc preferable 
to overloading the stomach. 

Coojunctivitb should be met by bathing the eyes with boric lotion and the 
application of boric ointment to tbe lids. In severe cases, drops of silver 
mtrate solution, 2 grains to the ounce, should be instilled night and morning, 
or 2-10 per cent, solutions of silver protein used. Should the cornea 
ulcerate, atropine drops should be employed and ocuicnt hydrarg. oxitl. 
applied. £yo bandages arc undesirable. 

Stomaiitb usually subsides quickly ; tbe mouth should be cleansed with a 
lotion containing chlorate of potash (lO grains to 1 fl. ounce). In the presence 
of ulceration duo to Vincent’s organbm, neoarsphenamine should be injected 
or applied locally. The 8Upcr\-cntion of noma calls for bacteriological examina- 
tion and antitoxin or surgical interference in the way of cauterisation or free 
ezebion. Entcro-colitb is managed on the same lines as infantile epidemic 
diarrheea. 

Convulsions and cnccphalo-myclitis arc treated by sedatives and lumbar 
puncture, repeated if the cerebro-spinal fluid b under increased pressure. 
Intramuscular, intravenous or intrathecal injection of 10 c.c. of blo^ scrum 
from a recently recovered case with tbb complication, if obtainable, seems 
worthy of a trial. 

Sulphonamides are useful in tbe prophylaxis as well as treatment of 
secondary broncho-pneumonia and of middle-ear dbeases. 

In an uncomplicated case of measles the patieat may be allowed up 2 or 3 
days after the temperature subsides. Sopendsion should be exercised during 
the convalescence of severe cases, and the possibility of later tuberculosb 
borne in mind. Ear dbeharges call for skilled treatment, as they may become 
chronic (sec also directions on p. 79). 
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RUBELLA 

Synonyms. — German Measles, Rotheln. 

Rubella is qnite distinct {tom ordinary measles and from scarlet fever. 
It protects only against itself. Amongst the exanthemata it is distinguished 
by its long incubation period, its short invasive stage, its charattcristio 
adenitis, its benign conise and the time of its seasonal prevalence. 

Etiology.— The infccti^^ty is less than that of measles and of short dnra* 
tion. Like measles it is infections for a day or two before the eruption 
appears- Infection is facilitated bjr close contact and there is no evidence 
that the disease is spread by fomites. Infection through an intermediaty 
cannot be considered proved. The infective agent is onknown, hut a filtrable 
virus bos been suspected. 

Rnhclla is prevalent in the first half of the year. Cases increase from 
January to a maximum in May and June. After that an abrupt fall ensues. 
A scries of local outbreaks nsually occots, determined by the aggregation of 
a number of unprotected young adults. A more or less pronounced epidemic 
wave occurs every third or fourth year. The maTfmum incidence is at a 
later age period than that of measles, bat even the youngest infants have been 
known to take the disease. Its frequency much dimi tushes after the age of 
30. Sex is without influence, but the occurrenco of rubella in pregnancy is said 
by some to fa root the incidence of cataract and other congenita! tnalformations. 

Symptoms.— The mcnbaiion period, although variously stated to be from 
7 to 22 days, is naually 17 or 18 days. 

Premonitory symptoms arc mild or altogether absent, but a short catarrhal 
stage usually occurs, the rash making its appearance within 24 hoars. Rarely 
a longer prodromal period of ill>defioed febrile illness occurs before the 
eruption. The characteristic adenitis of the mastoid, occipital, cerrieal or 
other l^ph glands can, more often than not, be detected for a day or two, 
exc^tionally even a week or longer, before the appearance of the rash. 

The rash has two stages. Macular, shghtly papular and morbilliform 
in its progress, it frequently fuses and becomes scarlatiniform in its second 
stage. Discrete spots first appear on the face or neck : they invade the ciicum* 
oral region and may be found behind the cars and on the scalp. Sometimes 
they are first found on the wrists, chest, shonlders, or even on the legs. They 
arc smaller than the papules of measles, palo pink in colour, and tend to 
duster in small groups. The rash quicUy extends to the trunk and limbs 
and in most cases as cjuickly fades. On the second day the face is no longer 
spotty but appears diffusely erythematous (" sunburnt ”), Sometimes the 
outbreak of the eruption is halting in its progress. The ecarlatinifonn stage 
is not developed in all attscls ; it is due to the fusion of the terete elements, 
and is generally best marked on the trunk, especially so on the back. It 
becomes most apparent on the second day of the eruption. The rash rarely 
Ia.st3 more than 73 hours and hardly stams the skin, thus contrasting with 
measles. 

The mucous membrane of the checks is not inflamed, and Koplik’s spots 
never occur. The tonsils may be slightly swollen and reddened, sometimes a 
follicular exudate is present. Some d^ree of pharyngeal catanh is evident, 
and the tongue may he lightly costed. A fine vcaicnlation and congestion 
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of the coft palate ore often seen, and the orifices of Stenson’s ducts 
ma;^ be vividly injected. The gums may be injected and tender. The 
conjanctivffi are pink and the eyes slightly sulTiised. Photophobia is rare. 
Fever is sUght, even when the rash is intense. Often there is no fever at aU. 
The poise and respiration rates are only increased in proportion to the febrile 
distnrbance. 

A tender adenitis is very distinctive. The mastoid and occipital glands 
may rapidly attain the size of peas ; the posterior cervical glands are also 
enlargea, frequently too those in the axilloj and groins. The enlarged glands 
are firm, tender ond discrete ; snpnuration never occurs. As a rule resolution 
takes place rapidly when the rash subsides. The nrinc presents no special 
characteristics. 

As in the case of morbilU, a polymorpho-nuclcar Icucocytoais occurs during 
the incubation period, but a Icucopenia with a relative increase of lymphocytes 
is found in the eruptive stage. More distinctive is a high percentage of 
plasma cells and TQrk cclb in the first week of the attack. 

Convalescence is remarkable speedy. Slight furfurnccous desquamation 
may occur. 

Complications.—Complications ond sequel® arc as a rule non-existent. 
IVhen they do occur they arc trivial and take the form of mild recurrent sore 
throat, sbght laryngitis, or bronchial catarrh, rheumatism, or transient 
albuminuria. In some outbreaks benign polyarthritis has been a feature. 
Otitis is very rare, and meningeal symptoms, enccphalo-myelitis, or poly- 
neuritis, rarer still. 

On occasions, epidemics of rubella of more severe type, approximating in 
sysmtoms and sequel® much more closely to measles, have been described. 

Diagnosis. — ^I'he disease has a simuarity to measles and scarlet fever, 
especially when the latter occurs in a mild form. In addition, the rash of 
moella must bo distingubhed from toxic and drug rashes, from the eruption 
of secondary syphilb, from glandular fever, and from certain skin dbeoscs. 

hleoslcs b differentiated by the following points. The incubation period 
is shorter, being 14 days from exposure to the appearance of the rash ; cough 
and catarrhal symptoms are marked, the mucous membrane of the mouth 
b inflamed and Ivoplik’s spots are present. The rash appears later, b darker, 
more persbtent, and stains. There u no late scarlatimiorm stage. Fever b 
more pronounced, prostration more evident, and the mastoid and occipital 

f lands are not especially enlarged. Fulmonary complications are much more 
ikely to occur. 

KuhcIIa b often mbtaken for scarlet fever. Dbtinctive points in favour 
of the latter are i the short incubation period ; the occurrence of such initial 
symptoms as vomiting, marked faucial inflammation, shivering or severe 
headache. The fever b high at onset and the pulse dbproportionately 
rapid. The circumoral region b free from rash, and by the fourth day the 
tongue has peeled. The occurrence of such sequel® as arthritb, cervical 
adenitb and nephritb, abo typical pinhole or lamellar desquamation, wfil 
clinch the diagnosis. Even in the scarlatiniform stage of rubella, dberete 
measly elements may generally be detected about the edges of tbe rash 
on the forearms, wrbts, legs and ankles. An eruptive fever wbicb 
simulates measles at its onset and scarlet fever later, is generally rubella. 
Occasionally glandular fever (j.v.) resembles rubella. 
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Toiic, enema and dmg laslies inaj beai a lesemblance to the laab of 
rubella, but 43 s role these rashes are very irregular ia their distribution and 
polymorphic in character. The characteristic tender local glandular enlarge- 
ment and elight catarrh of rubella are absent. 

Of skin diseases, erythema scariatiniforme and pityriasis rosea are some- 
times mistaken for rubella. The first named bears a greater rwcmblance to 
scarlet fever ; unlike rubella, it avoids the face, does not give rise to swelling 
of the mastoid and occipital glands, and shows a great tendency to recur. 

Pityriasis rosea, itself possibly an infective fever, ia distinguished by a 
herald patch which precedes the general eruption, and the fact that the 
latter usually appears first on the upper part of the trunk. The rash often 
shows comminyed macular and ringed fesious. The patches are slightly 
scaly and arc decidedly larger end more persistent than the papules of rubella. 
There b no catarrh and no conspicuous glandular enlargement about the 
bead. The patches desquamate in a characteristic manner uom their centres, 
which are faim coloured, towards the marpns, which arc slightly elevated, 
darker and ringed by a collatelte of scales. 

Secondary syphilidcs bear a superficial resemblance to the rash of mbella, 
but are dbtingujshed by the presence of a primary sore, the characteristic 
throat and the conspicuous increase in size, and sbottiness of the glands in 
the vicinity of the chancre. The Wassennann reaction b of value. 

The Faul-BunncU reaction will distingubb glandular fever. 

Prognosis.— Recovery b the rule ; second attacks are known, but not 
commoQ, and relate b very rare. 

Treatment— -PaopirTLacTio. — As the incubation period b long a quann* 
tine of 3 weeks b theoretically necessary for contacts, bat b rarely Imposed. 
They may bo watched or isolated from the tenth to the twenty-first day from 
exposure to Infection. Early warning of the Imminence of attack may he 
gamed by carefuUy watching the mastoid and occipital glands. 

CcruTtVE. — The patient should be isolated and kept in bed until all 
symptoms have subsided. In 7 daj^ all infectivity has ceased, provided 
tnere is no petsistesce of faucial, nasal, respiratory or other symptoms. 


S5UIiL-POX 

Synonym. — ^Variola. 

Definition. — ^An acute, specific, highly infections fever, characteibed by 
a dcfinlto incubation period and a ^tinctively dbtributed, deep-seated 
eruption which passes through the stages of papule, vesicle, pustule and 
crust. A pre-cniptive, toxic or septiocmic. and an eruptive or focal phase are 
recognbeu. The fcver-chart reflects these phases — a rembaion at the outbreak 
of the b followed by a rcaccession on the onset of the pustular stage. 

Etiology. — races, both sexes, and persons of every age arc susceptible 
if unprotwt^ by a previous attack, or by efficient vaccination. Thb general 
Ibbility b most eriuent when the disease Is introduced for the first time Into 
a new co mm u n ity ; under such conditions it may decimate the population. 
Its present-day incidence onadultabaccountcdfor by vaccination In infancy ; 
in endemic centres it was, prior to the introduction of vaccination, a dbease 
of early childhood. For centimes endemic in Asia smaU-poi has at rimes 
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been epidemic in cver^ civQiscd conntrj, following trade routes and the 
channels of communication. It is more severe in hot climates, but always its 
virulence has varied greatly in diOerent localities and different outbreats. 
Coloured races take it badlj*. Unlike scarlet fever and measles, it frequently 
attack's infants at the breast. "When small-pox occurs during pregnancy, 
the disease in the mother tends to assume a confluent or haemorrhagic type 
and infection of the feetus is common but not inevitable. Abortion or pre- 
mature delivery is to be expected in all severe attacks. The feetus contracts 
the disease in utero, usually during the pre-emptive (scpticajmic) stage in 
the mother, the incubation period betng shortened. Sometimes fcctal infection 
is delayed and may even only occur at the time of separation of the placenta. 
Pew of the children born in these circumstances survive, sometimes they 
show the rash or its scars at birth. 

In England and temperate climes most outbreaks occur during the winter 
and spring, and tend to die out with the commencement of summer. Small- 
pox prot^ts against itself, and second attacks arc rare. Vaccination gives 
complete immunity for some years and partial immunity usually persists 
afterwards. Complete natural immunity is very rare, but is reportra. In- 
oculated small-pox affords more complete immunity than vaccination. 

Infection with small-pox is, almost certainly, through the respiratory 
tract, and may be direct or indirect, by contact, wbich need not be vci^* 
close, with a patient suffering from the disease or through the medium of 
objects infected by the sick person. Intermediaries may carry the contagium 
in their clotbing or in tbeir bair. The greater incidence in the neighbour- 
hood of small-pox hospitals eaggeata the possibility of aerial convection of 
the vims for considerable Stances, pernaps exceeding a mile, but the 
influence of human carriers in these cases is hard to ehnunatc. Lcdding, 
clothing and rags may retain their mfcctivity for considerable periods of 
time, especially when stored. Transmission by flics and domestic animals 
is regarued as a possibility. The infectivity of small-pox is slight at the 
time of the symptoms of onset, and is much greater when the eruption 
appears. The infectivity in the early stages is, by some, attributed to primary 
aud unrecognised lesions in the respiratory tract. It continues until all the 
scabs have separated. The virus is very resistant to desiccation and long 
persists in the dry scales and crusts shed from the body. Corpses of those 
recently dead from small-pox can transmit the disease. Tramps are often 
responsible for the conveyance of infection from one locality to another. 

There can bo no doubt that somll-pox is due to a living virus, hlinutc, 
but characteristic, intracellular bodies are found in the epithelial cclb of the 
pocks of small-pox and vaccinia, and olso in the cornea of the rabbit, after 
scarification with the virus of these diseases. They are known as Guarnieri 
iodtes and ate aggregation of the " elementary bodies *' of Paschen. The 
elementary bodies of small-pox and of variola minor arc agglutinated by 
the sera of patients convalescent from cither form of the disease. 

Pathology. — ^Tho cutaneous lesion of small-pox lies in the deeper 
layers of the epidermis. Vesiculatioa is due to serous exudation 
between the ceDs. Loculation is caused by vertical strands of the 
ruptured epithelial cells which radiate from the base of the pock. The 
tenseness of the vesicle and tethering of the covering by this reticulum cause 
the pock to be umbUicated. In malignant attacks, wbere the pocks are 
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flaccid, and in tte old and detHitated where a eimilar condition may ohtain, 
mnfailication is often absent. With postulation the fibres of tho reticulum 
ate destroyed and the pock becomes dome-sbaped. The suppuration is attri- 
buted to secondary infection with streptococci or with sla^ylococcus aureus. 
On mucous membranes the vesicles ruptnre almost as soon os formed and are 
rapidly converted into shallow croaiona. The chief blood change is an initial 
leucopenia, followed after the first week by a lencocytosis in which mono- 
rmcleat cells preponderate. A secondary antemla may become pronounced. 

The post-mortem appearances are those usually found in acute infective 
processes. The rash persists, the liver is often much enlarged, the spleen 
swollen, and the lungs broncho-paeumoutc. Particular attention Los been 
drawn to tho presence of local necroses in the liver, testicles and bone narrow. 
These are often infiltrated rrith mononuclear basophil cells. In hiemorrhagic 
small-pox, petechial and purpuric haemorrhages arc found in the skin, mucous 
membranes, lungs and other viscera, sometimes slso in the retro-peritoneal 
tissues and the roots of the mesenteries. 

Symptonis.--Pnmodi/f«i small-pox ; Tariola major. 

Period of incubation. — ^Taking tho first symptoms of invasion, this is from 
10 to 14 days. Tho average period is 12, or counting to the appearance of the 
rash, 14 days. Extremes of 6 to 23 days ore mentioned but are rare. With 
increasing virulence the incubation period tends to shorten. In inoculated 
emall-pox the generalised eruption appears on the eighth to the eleventh day. 

Period o/ invosion—Tozic or sejAtcwmic stage. — In a typical unmodified 
attack tho invasive symptoms are sudden and of great intensity. The most 
prominent ate severe chills or rigors, marked pyrexia, severe frontal headache 
and intense pam across tho loins. The temperature quicUy reaches a maxi- 
mam of 103^ to 101* F., and is accompanied oy severe prostration. Vomiting 
maj| occur, particularly in children. Delirium, mental symptoms and even 
suicidal tendencies may accompany this stage. With these severe symptoms 
are coupled more ordinary fcorile manifestations, such as anorexia, thirst, 
coated tongue and disturbed sleep. The breath is oiTeoaive, the skin usually 
hot and dry but sometimes perspiriog. and the bowels constipated. There 
are, however, mild attacks in which the symptoms of invasion aro much less 
severe, and even in more severe attacks pain across the loins is by no means 
constant. Mild invasive symptoms usually presage a mild course ; with a 
severe invasion the attack is generally, although not invariably, grave. 

Prodromal rashes belong to the toxic or scpticaimic stage, and may precede 
tho proper eruption for 1 or 2 days, but they are not always present. There 
ate two types, one purely erythematous, the other petechial or hccmonhagic 
with Of without accompanying erythema, Tho pure erythemas ate of a 
bright red or dusky purplish colour and may appear on tho trunk, where 
they arc often patchy and evanescent, or be limited to the bony prominences 
and extensor snifacea of tho limbs. They may suggest the rash of scarlet 
fever or bear a superficial resemblance to that of measles. Tho hjcmorthagio 
or petechial rash, which often has at first a dusky erythematous background, 
is more characteristic. It appears in tho groins, which are stippled wiUi small 
petechia) ; invades the thigns for an inch or two and extends in an ill-defined 
manner on to the abdomen (hotfiiny drowfrs rash). Sometimes it extends 
towards the axills and may bo found on the back of the neck and flexures of 
the knees. Tho petechial rashes are persistent and indicate a severe attack. 
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The erythemas are fugitive and of good prognostic import ; the only exception 
is a very brilliant universal cedematous erythema of face, trunk and bmbs 
known as the astacoid or lobster rash which sometimes ushers in hajmorrhagic 
smalbpox. Later this may be rcplace<l by livid sheets of deep subcutaneous 
htomorrhage. 

Erxtvtke or/ocal stage. — Distribution. — On tlie third day the invasion is at 
its heignt and the focal eruption appears. This is not necessarily profuse, 
indeed in mild and modified attacks it may be limited to a few lesions on the 
distal parts of the limbs and on the face. ^Vhcthc^ scanty or profuse, the rash 
is centrifugal in distribution, appearing first on the forehead near the scalp, 
and on the temples, then on the backs of the wrists ond bands, and a day 
later about tho ankles and feet. Its extension is rapid and symmetrical an^ 
its elements deeply seated in the skin, uniform in sire and more or less 
circular. In marked contrast to the prodromal petechial rash it is least profuse 
on the abdomen and groins, scanty on the chest, more c%idcnt on the hack, 
especially across the suonlders, increasing as it descends the amis to thicken 
on the extensor aspects of the wrists and hands. Most profuse of all is the 
outbreak on the supraorbital, malar and nasal prominences of the face. The 
rash reaches the lower extremities within 2i hours and here is most evident 
about tho ankles and feet, where it may still be in the papular stage whilst 
that on tho face has become vesicular. Wantimo the lesions multiply on the 
parts already affected, the eruption becoming thick on the face and perhaps 
on tho scalp whilst still scanty on the parts involved later. In 3 days it will 
have ottained Its full density and typical distribution, but the earliest lesions 
will be in a mote advanced stage of development. It is highly characteristic 
of the eruption of smalhpox to avoid d^ressions, flexures and protected flexor 
Burfacca such as tho armpits, groins, flanks, orbital hollows, supraclavicular 
hollows and flexor aspects of the toes. Abnormal irritation by bands of 
clothing, irritants, scratching or exposure to sun ond weather may determine 
a profuse eruption on areas where, ordinarily, pock.s are scanty. The pocks, 
too, tend to aggregate along prominent bones ond tendous but may strangely 
avoid tbe proramenccs formed by tbe clavicles and tho malleoli. 

Maturation. — On its first day the msb consists of small dull-rwl maetdes. 
"Within 24 hours thcbe become papules which feel sliotty when pinched np ' 
between tbo finger and thumb, the hardness being best ajiprcciated by 
pinching a fold of skin between the fingers on tho face, hands or forearms. 
On the third day many papules have become vesicles, but vesiculation may be. 
recognised on the summits of the papules nt an even earlier stage. By the 
fourth or fifth day the eruption is completely vesicular and the toxiemic 
symptoms and fever of onset may have subsided. Tho vesicles, circular in 
outline, slowly increase in size and become surrounded liy rod arcolce. They 
are now the size of split peas, greyish, and set in rather than on the skin. 
Umbilication is evident and loculation is proved by failure to collapse when 
transfixed by a sterile needle. The conteuts of tho vesicles remain clear for 24 
hours only ; they then become purulent, so that by the fflh day arc 

evident on tbe face and by the eighth day ore universal. With postulation, the 
pocks soften, become flat-topped and lose their areol©. Reaccession of fever 
with constitutional symptoms and often deliriam, tho secemdary suppurative 
fever, accompanies tho process of suppuration or maturation. A marked 
inflammatory oedema of tho skin may now appear, causing the features to 
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become swoUca aad expiessionless and impeding the movements of the hands 
and fingers. Much tenderness and itching may accompany this codema. Sup- 
pntation destroys the locnUtiotv of the Tcskslea and also obliterates ntnbilica- 
tion. Adjacent lesions, particularly on the face and hands, may run together 
in tlie vesicular and pustular or even the papular stage — a process which 
produces the conjluenl rash, a sign of cevere ii^ection. On the ninth and tenth 
day the pustules begin to dcsiee<Ue, eome first rupture or are tom by scratching, 
and collapse. Brown or black crusts result which separate by the end of the 
thirteenth or fourteenth day, but where the sldn is very thick, as on the palms 
and soles, the dried-up nnmplured postules may form deep-seated “ seeds ” 
which may take weeks to work their way to the surface. 

To sumraarLse : the rash is papular on its first and second days ; veaicnlar 
on the third and fourth ; pnstular on the fifth and sixth and thereafter 
desiccating. A rash which remains papnlar after the third day or is fully 
vesicular by the second day is onbkcly to prove to be duo to small-pox. 

The cutaneous eruption is accompanied by an outcrop of greyish infiltra- 
tions on the conjunctivtc and mucous membranes of the mouth, tongue, nose 
and pharynx. In severe cases the larynx, bronchi, gullet and even the stomach 
may also be affected. On the mucous membranes infiltrations and vesicles 
arc soon transformed into shallow grey ulcers. Vcaiculation may be observed 
on the palate, whilst the lesions are still iodetcrininate on the sl^n. In conse- 
qucoce of the eruption the eyelids, fauces and tongue become sore, the nose U 
obstructed and deglutition u painful. Implication of the larynx will cause 
hoarseness or aphonia and even dangerous mdecna. The mucous membranes 
of the vulva, vagina and rectum do uot escape. 

A mild generalised superficial adenitis is common. 

The fever (Fig. 6) of mvoston reaches its acme with the appearance of the 
rash, then it falls, but not immediately. It is generally normal oy the fifth day 
of the attack, often before this. It is at this stage, in the milder attacks rnth 
scanty rash, the patient may attempt to resume his ordinary occupation, 
and, in modified cojws, very Uttlo further febrile disturbance may ensue. 
Ordinarily, however, the secondary soppniativc fever now sets in ana reaches 
its acme about the ninth or tenth day of the disease. Its duration in the 
• more severe cases is from 10 days to a fortnight. In severe and confloent 
small-pox the remission of lempcratufe m the vesicular stage may be absent. 

The pulse and respirations are quickened proportionally to the degree of 
fever preaeut, but in grave attacks the respiiatioos become more rapid, shallow 
and irregular, and the pulse accelerated end feeble. In mah'gnant and hairoor- 
thagio infections death may occur from toxrcmia within the firat week. In 
the gravest cases a subnormal temperature accompanies the toxic stage and 
death may result from circulatory failure, even within 21 hours, the nund 
remaining clear. 

The urine is febrile in character. 8orac albumin may be present, and a 
diaio-reaction may be obtained. 

Owing to the depth of the lesions in the skin, depressed scats arc left, 
the amount of pitting depending on the degree of suppuration. The pits 
show a reddish staining which may persist for months. Some desquamation 
may accompany the separation of the crusts, particularly on the feet and 
^nds. The hair often falls out freely. The nails may be shed. Convalescence 
is, in favoorahle cases, rapid and complete. 
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VAftiETiES. — Small-pox may assume severe, modiOed or benigu forms : 

Severe types of imalUpox. — la addition to malignant or severely toiic 
attacks these include the confluent and the luemorrhagic varieties. Confluent 
smallpox is characterised by fusion of the lesions, particularly on the face 
and hands. The rash may fuse whilst still papxdaT, but more commonly 
does so in the vesicular and pustular stages. In such cases tho toxmmia 
is severe and tho remission of symptoms before the stage of pmtulation 
may be absent or ill-marked. DcUrium is common, and tho secondary fever 
liign. Inflammatory mdema is very marked, the features may become quito 
unrecognisable and the confluent pocks may form a continuous sheet of 
pus. Severe conjunctivitis, nasal obstruction, salivation, cough, aphonia 
and diarrhoea are common. Some patients pass into a typhoid condition. 
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Fto. 6. — Cemflaent ematl-pox Id en nnTvcrlssted adaU. 


An offensive odour emanates from the boily, circulatory failure is progressive, 
and death may occur towards the end of the second week. 

Uccmorrhayic small-pox. — In tho most malignant variety (Purpura 
variolosa), the incubation period may not exceed 7 or 8 days. Purpuric 
flecks and patches may appear in the skin before tho development of the 
eruption, hut spots of greyish inGltration may alrea^ be appearing in tho 
buccal and palatine mucosa and rapidly become confluent. The cutaneous 
bcemorrhages are accompanied by subconjunctival btemonhages, ha3maturia 
and bleeding from the mucous raembrancH. Initial sjTnptonis, in particular 
backache and prostration, are severe, ond prodromal rashes common. The 
respiration is hurried and the breath sickcmngly fentid, but the temperature 
not necessarily very high. Death may occur before the outbreak of the 
proper eruption gives a duo to the nature of the infection, but often towards 
the end careful inspection may detect a few papular elements of the focal rash. 

In other cases tho bleeding manifests itself later, and accompanies the 
eruption, in the form of pctcchite or of circnlar spots between the lesions ond 
infiltrations of their bases staining their contents. The pocks are often 
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badly developed, confluent and of a violaceoas hue {variola Affwiorf^o^ca 

C iu7o$a). Brnlsea form ea^7 in ^e skin, and btomalUTla, epistama, 
natemesia or uterine lircmorrhage may add to the gravity of the outlook. 
The mere prcsenco of blood»8t*ined contents in the vesicles, especially 
those on the legs, without hsoinoirbages into the bases of the pocltf, or in the 
mtervening aldn and elsewhere, is not of bad prognostic importance. 

Modijitd small-pox or varioloii. — Small-poi of a mild typo may occur 
in vaccinated eabjcctB. In some such, initial symptoms may be slight, and 
the eruption, although typical, is precocious and scanty. More commonly, 
the initjal symptoms are severe, but again the rash appears early, is generally 
sparse and discrete, tends to evolve quickly, and many of its elements fail 
to progress beyond the papular or vesicular stage. The suppurative fever 
is Slight or absent. The lesions of modified small-pox are often small, super- 
ficial and may be unilocular, sometimes they appear fleshy and wart-bke. 
The modification is moat evident on ^e face. In, each cases the lack of 
depth and the arrest of maturation leading to the jnztaposition of papules, 
vesicles and small pustules may cause a resemblance to chicken-pox, or 
suggest measles complicated by chicken-pox, but the distribution remains 
characteristic. 

Harely emall-pox aborts completely in its initial stage, the focal rash 
failing to appear (variola tine tariolu). The subjects of this form of the 
disease have usually, but not ini-ariably, been vaccinated at some previous 
time. 

Von'elo minor.— From time to time a benign type of small-pox has pre- 
vailed in many parts of the world. The names alutrim, amaas, varioloid 
varicella and pan-variola also deaigoate this disease. It dlflcrs &ou ordinary 
small-pox in its mild course, lowmortality (0*5 to 2 per cent.), lesser infectivity, 
the mildness or abseuco of secondary fever, the occurrence of residual pig- 
mentation rather than pitting, andiocidcnce on adults rather than on children. 

The incubation period is 10 to 15 days, or longer. Invasion is obrupt, and 
may be accompanied by muscular pains, bacAaciie, vomiting and sometimes 
hign fever, although many cases ore ambulntory. The rash usually appears 
on the fouxtb or fifth day. It is seen first on the face, then on thefoicams 
and trunk, and within 12 hours on the lower limbs. The eruption may be 
scanty or moderately profuse. It rarely comes out in crops, but in any case 
the initial lesions are more advanced than those which follow. Maturation 
is more rapid than in variola major, papular and vesicular stages each lasting 
2 days, postulation beginning early, and scabbing on the face being evident 
withm a week. TJiere is, os a rule, no secondary fever, but its absence is not 
invanaWe. 

The distribution of the eruption is classical, the rash fiivouring the face 
and exitcmiticsiatber than the trunk. OathBUml»,thedistaipaTts,andoQthc 
trunk the upper part of the back, rather than the abdomen and chest, arc 
inyoh*ed. Much weight is attributed to the detection of a few deep-seated 
lesions in the skin of the thenar and faypothenar eminences. 

The lesions are more superficial than in variola major, but not so soper- 
ficial os Idle vesicles of chickicn-pox. Thev arc not always spherical, and arc- 
often unilocular and not umbilicatcd. Mature vesicles have an opalescent 
r&lhti than fifiokly jniiulent appearance, and iho crusts are of a deep amber 
colour. It is easy to understand why the disease is so often mistwen for 
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clucken’poz. The diatribuUon of theiash is the important diagnostic criterion. 
Although Toccination protects against v. minor the converse w not invariably 
tmo. As a rule, vaccination in the emptive stage fails, bat may take in 
modified form later. 

Although serological tests fail to differentiate variola minor from variola 
major, histological examination shows that the inclnsion bodies of v. minor 
show differences in nnmbcrs, aizc, staining reactions and localisation in the 
vesicles when compared with v. roajor. 

CompHcations. — Daring the laterstagesof small-pox and in convalescence 
boils and superficial abscesses often cause trouble. Septic rashes and cryaipe- 
latoos or impetiginous infections may spread from the pocks. The ccrvucal 
and axillary glands may in such cases become enlarged or even suppurate. 
In the more severe infections, deep-seated muscular abscesses, cellulitis or 
sloughing of the skin may occur and lied-sores may form rapiflly over pressure 
points. Rarely death is due to septiemmia ariring from these secondary 
lesions. 

Ocular complications are important. Conjunctintis is common. Pastilles 
may form on the palpebral or ocnlor conjuncthau. The eyelids often become 
inflamed and mdematons. A rapidly spreading keratitis mar lead to slough- 
ing of the cornea, hot corneal nlccrs arc more common and sometimes lead 
to perforation and panophthslmitis. Iritis is rare. Retinal hasraorrhages 
sometimes cause bUndness. The scars of the corneal ulcers may impair the 
sight. 

Otitis media U comparatively common. 

Laryngcol inflammation may be so severe as to necessitate tracheotomy, 
and may lead to perichondritis and necrosis. Bronchitis and broncho- 
pneumonia are frequent and often accelerate death, but lobar rncumonia end 
pumlcnt pleurisy arc rate. Endocarditis and pericarditis are also exceptional, 
but degenerative changes in the myocardium are not infrequent. Occasion- 
ally a destructive artliritis sapervencs ; it is said to be more common in child- 
hood. Although albuminoria is often fonnd, a true nephritis is uncommon. 

Parotitis is looked upon os a secondar}' duct infection from the mouth, 
and secondary orchitis sometimes occurs during the acute stage. 

As in other fevers cncephalo-myclitis and neuritis may occur some 5 to 13 
days after the appearance of the rash, but tho incidence of these is exceedingly 
low. On recovery from the torajmic stage speech may bo completely lost, 
but it returns. I^ss favourable are bulbar or limb paralysis, with or without 
derangement of sphincter control {see p. ICOSj. 

Deep pitting of the face, permanent blindness, deafness and sometimes 
alopecia may be the legacies of a severo attack. 

Diagnosis.-— Papulor or vesicular rashes which even though scanty 
affect the face and extremities symmetrically are always suspect. The body 
should be stripped and examined in a good light. A preliminary bath may 
be needful. Attention is first focused on the djstribotion rather than on the 
characters of the rash. The individual lerions should be plotted on an ontlinc 
dia^am of the body, and a nnmerical comparison made of those on the 
ab£>mcn, chest, back, shoulders and upper arms, forearms, face, thighs and 
legs. Too mnch reliance should not be placed on shottiness or umbiheation. 
The condition as to vaccination shonld he ascertained and the nature of any 
prevailing epidemic borne in mind. 
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The initial Jeter may itself lead to difficulty in diagnosis ; tte aymptoma 
of onset ore very similar to tliose met trith in other acute diseases, par- 
ticularly influenza, acute rheumatism, pneamonia and cerchro-spmal fever. 
Severe prostration and backache, when present, arc suggestive. Often the 
diagnosis is not certain until the focal crnption appears on the third day and 
the fever subsides, but the appearance of a petechial prodromal rash in the 
groins may enable earlier recognition. As regards innoenza, it is more common 
for emall-pos to be mistaken for tWs disease than for the converse to occur. 
Lumbar puncture is diagnostic in cerebro-sjunal fever. In pneumoni.a sooner 
or later lung signs appear. Precipitate certification of a supposed ease 
of emall-pox, even in a contact, is unwise ; it is better to await the appearance 
of the rash, remcmbcriug this should appear first on the forehead, near the 
root-s of the hair, the check bones, sides of the nose, wrists, hands and fore- 
arms, The interior of the mouth should also be inspected and any parts of 
the eldn which have been subjected to special irritation. 

T?ie prodromal rashes, if purpuric, may be confused with different varieties 
of purpura or teuksmia ; if erythematous, with scarlet fever, measles, 
rubella, urticaria or other forma of erythema. 

The characteristic groin or “ bathing drawers ” incidence of the purpuric 
rash of small-pox is of great as'uatance in early diagnosis. More widespread 
purpuric rashes, however, are at times misdiagnosed as febrile purpura until 
the occacrence of small-pox in contacts reveals their true nature. Conversely, 
febrile pu^uia and purpuric tasUca occuniug in ulcerative endocarditis, 
cercbro-spical fever and other conditions may be mistakenly thonght to Ju- 
dlcate snuU-pox. The distribution of the rash and the character of accom- 
panying symptoms should be noted. Physical examination of the organs 
reveal signs which help to clear op the diagnosis, which may be very 
dlflacnlt. 

A seatUtiniform prodromal rash is distinguished from scarlet fever hy 
the absence of tonaillitis and of punctate rcimess of the soft palate. The 
rash too on the aldn is not deflmtely punctate and the area of circumoral 
pallor is wanting. The tongue is not typical nor ere the tonsillar lymph 
glands enlarged. The Schultr-Chariton teat is negotive. 

Morbilliform prodromal rashes bear only a very superficial resemblance 
to lueaslca. The diagnosis is discussed below. Not should rubella be confused 
if its characters arc borne in mind. The prodromal erythemas may resemble 
those induced by antitoxic scrum, by soap coemaa and by drugs. The 
characters of these rashes arc given la the article on acatlct fever (p. 76). 

The focal eruption of small-pox may be confused with measles, chicken- 
pox, perhaps typcoid or typhus, also with various forms of papular erj'thcma, 
urticaria, acne, papular or pustular ayplulidcs, and glanders. Sometimes 
drag rashes, particul-irly those due to iodides, lead to nustakes. Confluent 
or huMDorrhagic small-po.x in the papular stage is often mistaken for measles. 
The three-day prodromal fever and lesions in the mucous membrane of the 
month favour this error. But there is no real catarrh in emnll-por, and the 
buccal infiltrations only superficially leacmblc Koplik's spots. The distribu- 
tion of the rash on the body, and the fact the temperature tends to foil na the 
erujrtioa increasea instead of rising as it does in measles are distinctive. 

The differentiation of some cases of chicken-pox is a difficulty. Chicken- 
pox is a disease of childhood whilst emall-pox chiefly affects adults (although 
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with neglect of vaccination its incidence in childhood maj again increase), bnt 
coses of chickcn>pox in the adult are not infrequent, and in them prodromal 
symptoms may be sharp and the rash, not appear until the second or third 
day. Chicken-pox presents the following distinctive characters : 

1. The rash of chicken-pox appears first on the trunk, and is thickest on 
the trunk, face, upper arms ond thighs. It is centripetal and tends to avoid the 
extremities oC the limbs. It docs not ao markedly select irritated areas, nor 
does it avoid the axillm and groins. The presence of many lesions on the palms 
and soles is greatly against chicken-pox. 

2. The eruption comes out in distinct crops for 3 to 5 days or more. 

3. The vesicles develop much more rapidly and are mature in 21 hours. 
Vesicles arc not seen at this period in small-pox. 

4. The lesions arc superficial and unilocular, mrcly nmbilicated. Their 
bases ore not indurated. Near fiexores they may assume an oval outline, 
Bometimea liecoming inegular or crenated. 

5. The outbreak of fresh vesicles on a given area of skin over a period of 
21 to 72 hours is characteristic. Ilence by the third day the lesions of chicken- 
pox are in •various stages of development from vesicles to crusts. 

6. The lesions arc smaller. Pustules and scabs half an ineb across arc 
almost certainly due to small-pox. 

7. XJflicicnt vaccination uithin 5 years or rei'accinotion within 10 j'cars 
is generally but not invariably evidence against the diseaso being small-pox. 

8. Chicken-pox does not protect ogainst successful vaccination in an 
unprotected individual : in sniall-pox vaccination will not take after the nsh 
has appeared. This rule, however, is not absolute. Vaccination may prove 
successful in anomalous forms of small-pox, ond has been alleged to taice in 
ordinary small-pox on rare occasions. 

0, Apathy and muscular relaxation are not features of chicken-pox. A 
copious rash with complete abscocc of prostration euggesta chicken-pox 
rather than small-pox. 

Confusion with typhoid cud typhus is uncommon, aud should be avoided 
by taking into coosidcration the distribution of the rash and character of the 
other symptoms. In distinguishing other skin eruptions it should be remem- 
bered that erythemas are often polymorphic. Inoy may shoir occasional 
vcsiculation which is quite superficial and arc sometimes febrile. Acne 
alTccts the face, shoulaers, back and chest; it is chronic, afebrile, and 
often associated with com^oncs and scars. The lesions may bo pustular 
Wit v-tawdax . TWt Wsiwa fwc/i ^ tWt «as 

If syphilis is borne in rmud its eruptions aro not likely to be mistaken. 
Keliance must be placed upon their distnbutiou, colour, polymorphic character, 
other signs of syphilis, the history and the Wa-isermann reaction, but a patient 
■with syphilis may also have small-pox. Glanders is rare, but when the 
nodules on the face suppurate and are accompanied by fever, small-pox may 
bo suggested. Tbero is usually a nasal discharge and a history of association 
with horses. Bacteriological examination will show the Bacillus mallei. 

Laboratory diagnosis. — Certain loboratory tests have been elaborated 
for the detection of small-pox; 

1. Complement deviation, flocculation and precipitation tests can be 
applied, using, with neceasary changes, the vesicular fluid, the crusts or the 
convalescent Bcmm of small-pox, or immnne serum of vaccinia. 
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2. Pad’s test depends on the production of Gtiarnieri bodies bj scarifica- 
tion of the cornea of a rabbit sritb TcalcuJar fluid from small-pos or vaccinia. 

3. The inttadtnnal injection of veacolat fluid produces in tbo rabbit a 
characteristic inflammation which is prevented by previous admixture with 
hyperimmune rabbit serum. 

4. The procedure recommended by van Rooyen and IllLng\eorth who have 
shown that even in the early papnlat as well as in the vesicular stage of 
smnll-por the elementary bodes can be demonstrated in great profusion by 
the application of Paschen’a method of staining to films of scrapings from the 
bases of the buccal lerions, the skin papules and the vesicles, bat not the 
pustules of small-pox. This facilitates early diagnosis. Moreover, sinco the 
elementary bodies of chicken-pox ate smaller, scantier and extremely difficult 
to stain, the important differentiation of the two diseases is possible. 

Prognosis.—Natural small-por has a mortality which varies from 25 to 
even 60 per cent. The prognosis may be considered under the following 
bea^ : (1) Tbe vaccinal condition of the patient ; (2) the age ; (3) the 
nature of tbo attack ; and (4) the character of the prevailiog epidemic. 

1. ^'hen n vaccinated peraon takes small-pox tbo nature of the attack 
nsually indicates eome residual immonlty, the severity of the disease being 
Itas and the mortality much lower than m the unvaccinated. The presence 
of largo, well-fovcated vaccination scars renders the prognosis very favour- 
able. After tbe ape of 16 or even 3 years earbor, tbe protective influence of 
infantile vaccination will to a largo extent have dbappeared, but zevacclna- 
rion at puberty, properly performed, confers a high degree of immunity for 
the rest of life. 

2. In the un vaccinated the death-rate in tbe flret 6 years of life is very high 
and may exceed 40 pet cent. After that there is a faU, at first gradual, then 
eanridcmblc, up to tbe age of 16 or 20, which is tho most favourable period. 
Suhseaocutly the mortality rises eteadily and may even exceed the figures 
given ICC the first quinquennium. Id tbo vaccinated, however, the younger 

patient the more certain is recovery. 2f revaccmatlon has not been per- 
formed, os age increases tho mortality docs BO also, and may reach 15 per cent, 
in persons over 30 years of age. 

3. Tbe nature of tbo symptoms is important. Mild invasion presages 
a mild attack. Severe invasive symptoms usually, but not invariably, mean 
a severe infection, but they may precede mild attacks in the vaccinated and 
sometimes in others. ProdroroaV mhes of a vivid lobster hue, especially 
if pctechiio are present, ate the heralds of grave, often hemorrhagic infections. 
Yc^ intense backache is abo an ominoos invasive symptom. The more 
profuse tho pustular rash tho wotee the prognosis, but the inteusl^ of the 
suppurative stage is much modified by previous vaccination, donflueut 
eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. Recovery from the vesicular or pustular form of 
hicmorrbagie small-pox is occasional, but in the early purfura t'artWosa death 
is usually inevitable. Bleeding from mucous membranes b of very bad augury. 

_ Other unfavourable symptoms ate incomplete remission between the 
primary and secondary fever, slecplesauess, active delirium, especially in 
d rinb - T s, conriderable impfleation of the larynx and bioncho-pnenmonia. 
Tbe influence of pregnancy in indocing abortion and miscarriage has almdy 
been mentioned. 
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4. Epidemics vary macb in tBeir severity and mortality. In some the 
disease is so slight and the mortality so loWj that doubts arise whether the 
cpidemio is really small-pox. 

Treatment. — PnornyLACTio. — \^aecioation and revaccination are the 
most powerful safeguards. The chief mcasnres to be taken when the disease 
is recognised are the following: (1) Prompt romovol of the patient to an 
isolation hospital. (2) Thorough <lirinfccfion of infected rooms and clothing. 
(3) Immediate and elGcicnt vaccination or rovaccination of all other members 
of the household and of contacts. Four or even more days after exposure 
vaccination may prove cfTectual in preventing the disease, at all events 
will modify it (see p. 171). (4) Quarantining of contacts for 16 days, or a daily 
inspection so that initial symptoms may be detected at once. (5)'Notification 
of schools or institntions attended inmates of the same house. 

Inoculation with small-pox, which prior to vaccination was n method 
of prophylaxis, is said in some instances to have a mortality of 2 or 3 per 
cent. ; bnt even this compares favourably with a mortality of 40 or GO per 
cent, os seen in some epidemics of ordinary small-pox. Inoculation, however, 
was found to spread the disease, and so has, in England, been made a penal 
offence. 

Symptomatic. — Fresh air, cool surroundings, Hgbt bedclothes, free fluid 
intake, regulation of the bowels, and tepid sponging night and morning form 
the regular routine. The month shonld be cleansed regularly, and the nose 
gently douched or liquid para^ instilled. Pain in the head and back may be 
mitigated by the ice-bag to the scalp and uso of fomentations to the loins. 
Aspirin, phenacetin, or chloral and bromide may give relief; but the drug 
most generally useful, both in this stage and in the sleeplessness, dcltrinm and 
discomfort of the secondary fever, is opium in the form of 10 grains of Dover’s 
powder. Sometimes paraldchydo is effectnal. Delirious patients should 
never be left alone. The vomiting of the early stogc is allaj^cd by citrating 
tbo milk or substituting ice and champagne. Lionor iodi mitis in G-minum 
doses is also useful. When fover continues high and is accompanied by 
toxrcmia and delirium, tepid sponging may bo replaced by hot or cold packs 
with advantage. Many methods have been tried of aborting the eruption and 
preventing the subsequent sepsis and pitting. Sulphonamtdes have no influ- 
ence on the toxic stage, but both suipbanilamidc and eolphaihiazole arc said to 
influence favourably the focal eruption in the vesicular stage and to be of value 
in the septic coropbeations. Some advocate painting the foce with liquor iodi 
mitis, tJimted if painful, twice a day for the first Sot IQ days, and then applying 
soft parafHn ; or, better, commencing in the papulae stage, n saturated (6 per 
cent.) solution of potassium permanganate may be painted over the whole 
body three times a day imtil scabbing begins, and afterwards less frequently. 
In confluent cases the patient may be immersed daily in a 3 pet cent, per- 
manganate bath for 16 minutes at body temperature. The application of a 
lint mask soaked in glycerin is useful, and glycerin may also be applied to the 
hands, or a dilute carbolic compress substituted. It may be necessary to 
cut the hair short. To mitigate the oflenaive odour, dilate carbolic lotions 
may be applied (they also relieve the itching), or creosote may bo vaporised 
in the sick-room. Starch poultices and alkaline washes are used for the 
removal of crusts and rino ointment or o 6 per cent, sulphathiazole ointment 
with 1 per cent, of phenol applied. The eyes should oe bathed with boric 
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acid lotion at frequent intervals, and dOute nitrate of mercury ointment 
smeared on the edges of the lids. Should keralitia threaten, silver protein is 
instilled or an ointment of atropine with yellow oxide of mercury applied. 

Laryngitis calls for a steam tent and inhalations of bcnzoiii or lysol. 
Circulatory failure is combated by strychnin© with adrenaline injections or 
other circulatory stimulants. 

patients arc to be regarded as infectious until the scabs are all separated 
and the sldn and mucous membranes quite healed. 


VACCIKIA 

Vaccinia or cow-poi, a disease at one time very prevalent among cows, 
but now rare, is characterised by a vesicular eruption on the udders and 
teals. The vesicles, which ate surrounded by inflammatory arcolsc, may by 
mpturo form cxten.sive ulcers. Abrasions on the hands of milkers may be 
accidentally inocul.atcd from these le-sions and they, in turn, may inoculate 
other cows in the herd. Tlio hamls of the Infected nailker show vesiclta with 
surrounding induration, the axdiary glands become swollen and there is some 
fever. Indiridnab thus inoculated arc protected from small-pox, and Edward 
Jenner mado practical use of this fact by inculcating the practice of deliberate 
vaccination and transference of the vims from arm to arm. In addition he 
demonstrated that those thus vaccinated were refractory to subseonent 
inoculation with the virus from small-pox lesions, and milkers who had had 
amall-pox did not catch vaccinia from the cows. But it appears that although 
vacciota protects against small-pox, an attack of smalbpox does not alwa^ 
protect against vaccinia. Apparently vaccinia is the more powerful 
antigen. 

After long disnute, the question of the identity of cow-pox and emall-pox 
has been settled by animal experiment in favour of lenner'a view that the 
two discaaea ate oue and the same, small-pox virus being so modIRed by its 
transmission through the cow that its inoculation resulUs only in a local lesion, 
a lesion which, however, allords a high degree of protection against small-pox. 
Vaccinia differs from sraaU-pox, whether the l.attcr be natural or deliberately 
inoculated, in that it has lost its infective character, and so can be used for 
purposes of vaccination without risk of propagating stnall-pox. 

The histology of the vaccine vesicle is eimilai to that of the lesion of small- 
pox. It goes through the stages of papule, vesicle andpustulo; andloculatioo 
13 produced by persistence of the remnant© of vacui^ted epithelial cells in 
the form of septa. 

YrofesJorTaseben has described nunntc " elementary bodies ” as constant 
accompaniments of vaccinal lesions, and Lcdingham has shown that these 
“ PaschcQ bodi^ " ate agglutinated by Ihe aera of rabbits which have re- 
covered from vaccinia. It is believed that these bodies are the filtrable 
virus of the disease. 

For the purpose of vaccication vaccine lymph is prepared by the inocula- 
tion of healthy calves, the contents of the vesicles being collected and freed 
from pyogenic and other extraneous organisms by admixture with glycerine. 
This process of gly ccrinisation kUh most of the adventitious germs, but leaves 
the Tjrns of vaccinia ocinjured. The lymph thus prepared, if stored in 
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capDlary tubes at low temperature, will remain efficaciona for at least 8 months. 
Its use is prcferalile to the direct inoculation from human vaccine vesicle-s 
practised in arm-to-arm vaccination. 

The operation of vaccination is carried out ns follows : An area ofskin over 
the insertion of the left deltoid muscle or on the outer side of the thigh or log is 
carefully cleaned with soap and water, and afterwards with ether. The con- 
tents of o tube of lymph are then ejected on to the cleansed area in 2, 3 
OP 4 separate portions, according to the number of insertions proposed. 
A } inch scratch is made through each drop of lymph with a sterile lancet or 
sterile needle, care being taken to avoid drawing blood, and tbe lympb gently 
rubbed over the scratches with the instrument used. The scariCed spots should 
be at least an inch distant from each other to avoid confluence. The lymph 
is given a few minutes for absorption, and any excess is removed ndtli stenie 
wool. The scarified area is covered with sterile gauze. The whole procedure 
must be carried out with strict regard to asepsis. “ Cross-hatching ” is 
avoided but two parnflel half-inch scratches are more cflTective. 

If the operation is successful, inflamed areas appear at the sites of 
inoculation, and by the third day become distinctly papular. By tbe fifth 
day, small clear vesicles have formed which slowlv increase in size and be- 
come depressed at their centres. By the eighth aay tbe vesicles are large, 
sharplv defined, and thoir inflammatorr arcolro arc confluent. From this 
time the contents become increasingly cloudy. Tbe vesicles attain their full 
size tbe twelfth da;^ and collapse. By tbe tenth or twelfth day a brownish 
scab 18 forming. This separates later, leaving a depressed and pitted or 
foveated scar which at first is livid, but in course of time becomes dull white. 

Vaccine virus has now been propagated by tissue culture and a more 
recent method of vaccination is by subcutaneous or intracutaneous injection 
of dilated vaccine. At present it is difficult to appraise its value. 

The virus is distributed by the blood throughout the body. Ilcndacbe, 
malaise and fever accompany maturation of the vesicles at the beginning 
of the second week j the axillary glands may become enlarged and tender 
and the spleen palpable. Sometimes febrile dlsturbauce is noticed as early as 
the fourth da^. 

In icvaccmation tbe events ore similar, but both the local and constitu- 
tional disturbances arc less pronounced or may fail to appear. The Icsioos 
may run a very rapid course, aborting at tbo papular or early vesicular stage. 
The time taken for maturation of tbe pocks is inversely proportional to the 
degree of immunity present (Cory’s (aa>). A papu/ar reaction wi't/jxn S-73 
hours may merely indicate sensitivity, not partial immunity. 

Katural insusceptibility to primary vaccination is excessively rare, and 
at least three successive attempts eboold be made before insusccptibiUty is 
assumed. 

Although infants can be vaccinnlcd successfully in the first few weeks 
of life, under ordinary circumstances the best periw is from the second to 
tbe sixth month. Ilevaccination b adxdsable after the seventh year and 
when small-poi is epidemic. 

The degree of protection afforded against srnall-pox is in some degree 
proportional to the extent of the vaccinal l^ion, and the resulting scars should, 
together, cover an area of not leas than half a square inch. Hence the advice 
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al-srays to mate at least two inBertions and preferably four. The t«t of a 
saccessfnl scar is its depression and foveation. The period of fmmniutT 
bo reparded as not less than 7 years. ^Vhen raccinal cncepbalo-myeiiUs is 
prevalent, vaccinatiori by one insertion has been recommended, bat evidence 
of its cOiclency is not convincin". 

Ilisss or VACCIJ7ATIOK.— Fnrilive erythemata, which ore sometimes 
Bcarktiniform, measly or nrticarial, may appear obont o week after vaccina- 
tioa; they arc akin to scrnin rashes. Erysipelas, septic infection and cellulitis 
sometimes result from the use of eontamlaated lymph or the lack of proper 
cleanliness at the operation or after. TJnder modem methods of glyceriniM- 
tion and asepsis, these should net occur. There is no doubt, too, that ^rphilis 
has On rate occasions been conveyed by orm-to-arm vaccination. In such 
cases, the choncro docs not appear before the fifteenth day, and is usually 
later. The calf being insusceptible to syphilis, the use of calf lymph has 
abolished this danger. Tetanus ta another infection which has occasionally 
resulted, especially in hot climates. Tnbercnlosis and leprosy Lave also been 
cited as possible sequels, but with little or no proof. The addition of glycerine 
to the lymph Os the tubercle bwcilU. The appearance of eciema and 
impetigo has been attriboted to vaccination, as ^o a somewhat persistent 
form of ansmia. 

A raro aegcal, to which attentioD haa been drawn recently, is a form of 
eucepbaio-myclitia. Its greatest incidence haa been in IloUaud, Great Britain 
and Germany, and has varied from I in 6000 to 1 in 100,000 vaccinations. 
Tho characteristic lesion is a focal, perivascular dcmyelinisstion of nerva 
fibres, often osaociatod with perivascular cuflinff. It verj^ rarely follows 
vaccination daring the first year of life. Its chiei incidence is after primary 
vaccination of children of ecbool ago or of adolescents. Very similar to the 
cnccphalo>mycliti8 of small'pox and of measles, it sets in 7 to 12 days after 
vaccination, with headache, vomiting and paresis. These symptoma become 
aggravated, and dcUriam may pass into coma and death. In other cases 
tho symptoms are more suggestive of meningitis, myelitis, lethargic cncephab 
itis, with ocular palsies or tetanus. The mortality may reach 50 pci cent., 
but compicto recovery is possible. Human serum, from a healthy donor 
who has been sneccssfuUy vaccinated recently, or anti^vaccinal horsc'semm, 
is the best antidote. The eerum b given intrathecally or intravenously. 
The dose is 8-30 c.c., repeated if necessary. Eepeated lumbar punctate is a 
valuable adjuvact. 

Quiescent infection may bo brought into activi^ and prominence by 
vaccination; tins is tho case with congenital syphilis and tuberculosis. Hence 
the advisability of postponing vaccination snoold the infant show signs of 
iU'health. Acute specific fevers ore no bar to vaccination if necessary. 

Very rarely the course of vaccinia is complicated by the appearance of a 
generalised vesicnlar eruption, the lestoos appearing in successive crops, and 
passing through tho stages of papule, umbOicated vesicle and crust. Generalited 
vocrima of tHs typo is usually febrile and occurs from 7 to 11 days after 
vaccination. 

Accidental vaainia is the term applied to fortuitous inoculation from a 
vaccinal lesion- Mothers arc sometimes thus inoculated from their infants. 
The poaibUity should bo borne iu mind. When occurring on t^ faco, there 
is much cedema with swelling of the lymph glands, so that anthrax has been 
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BQspectcd. Tho ^’accm3tcd baby may also, by acratcbing, inocalatc its otto 
nose, cbccks, fingers or other parts of its body. 

PflOTBCxro.v ATFonDED BY VxccfKATiON*. — Tho immunity to smali-poi 
vi-bich vaccination confers is not necessarily permanent. Ten years is con- 
sidered an average duration. A child vaccinated in infancy should be rovac- 
cinated at the age of 7 years and again in adult life. Whatever their vaccinal 
condition, vrith the possible exception of those vaccinated within 2 years, 
persons coming into contact with small-pox should be rovaccinated at onco. 

Since vaccinia has a shorter incobation period than small-pox, a person 
f fliciently vaccinated or rcvaccinatcd within 3 days of exposure to the latter 
disease will, in all piobahility, escape it. Ricketts makes the following stato- 
ment : “ The periw of incubation of amoU-pox, counting to the outcrop of the 
rash, may be taken as 14 days. If this period be dirided into three intervals 
comprising 7 days, 3 days and 4 dsys, it will be accurate, in the main, to say 
that a successful vaccination dono in the first period will wholly prevent the 
attack, done in the second will have more or less cfTcct in momfying the 
emption, and done in the third will merely add to the patient's troubles." 

cor a discussion of the cindcnce in faTOur of the practice of vaccination 
in the prevention of small-pox, the student b referred to the larger treatises. 

CHICKEN-POX 

Synonyms. — ^Varicella ; Glass-pock ; Water-pock. 

Definition.— An acuta infective disease, characterbed by a rash which 
tends to appear in successive crops, each lesion pas<i)Dg rapidly throngh a 
papular stsge to one of superficial veslculotlon and subsequent partial pustula- 
tion. The lesions then desiccate and scab. 

Etiology.-— Cbickcn-por b universally prevalent and highly infections. 
One attack usually affords complete protection, second attacks being ex- 
tremely rare. It b mainly an affection of middle childhood, being uncommon 
after 10 years of age, but adults even of odvanced years may contract it. and 
infanta arc not completely immune. Season and climate ate not known to 
exert any infinence on its incidence. It aflects both sexes. Infection b in 
most cases direct by droplet spray, but articles of clothing may remain 
infectious for a considerable time, and the disease b sometimes carried by a 
healthy intermediary. Tho dried scabs can communicate the disease, probably 
by powdering and ingestion or inhalation. Like Bmall-po.T, chicken-pox is 
inoculable from tho vcsiclca— but not easily. Convalescents from acute 
diseases, particularly from measles, diphtheria and scarlet fever, are believed 
to be peculiarly susceptible to cbickcu-pox. The disease occurs sporadically 
or in tho form of limited outbreaks. Tue infective agent b a virus, and the 
assoebtiou with herpes zoster lends euppoit to the vdew that it may be a 
filtmble virus, identical with tho ncurotnjpic virus of that disease. 

Pathology. — Micro-organbms occur in the pocks, and particulate bodies 
have been described similar to those seen in vaccinia and small-pox. Pure 
suspensions of these particulate or elementary bodies are agglutinated by 
tho serum of convalescents from varicella or herpes zoster. The inflammatory 
lesions are more superficially situated in the sldn than those of small-pox ; 
but the process of veaiculation b similar. Loculation b indbtinct, and 
umbilication exceptional. When the clear vesicles become clouded, but 
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rarely before this, polynnclear and mononnelear cells are found in their 
contents. ^ , - . , , 

Symptoms.— /flouta/ion periorf.— This is usually a fortnight or a uflle 
more ; but extremca of 11 to 23 days are mentioned. 

In childhood the appearaoco of the eruption usually constitutes the first 
sign, and is tahen to indicate the first day of tho disease. In adults alight 
pyresia and sometimea headache, ebiveting, and even pain in the back may 
precede the eruption for 48 hours. In exceptional cases, mostly in children, 
romiting and convulsions have ocenrred. 

Prodromal rashes arc not very uncommon- An erythema, either patchy 
or uniform, TThich may be punctate, aomctuncs precedes the eruption for 
come hours, and may be mistaken for starlet fever ; it avoids tbe mce, does 
not blanch by the Schnltz-Charlton test, and does not desc^uamatc. The 
incipient paptuea of chicken-pox can sometimes be recognised in the erythema. 
Ijeas frequently the prodromal rashes are measly or urticarial. 

The eruption of chicken-pox appears first on the trunk, bnt soon sprea^ 
to tho face, the scalp and the proximal parts of the limbs. Sometimes it is 
on the face that it is first noticed. Occasionally, and sometimes primarily, 
the eruption inodes the mucous membranes, especially tbe fauces, soft palate 
and the pharynx. Tho spread of the rash does not conform to the orderly 
progress of small-pox, it appears in several crops on successive days ; these 
may come out for 2 or 3 da^ in mild cases, for n week or more in those which 
are severe. The total nuiaDer of lesions may be anything from a few to some 
hundreds. They ate thickest on the trui^, especially on the back, and aest 
to this on the face and in the scalp. They tend to invade the limbs from above 
downwards, bein^ sparse and often amaU on the distal portions; a few 
resides are occasionally seen on the palms and soles. The axilla does not 
escano as In small-pox, and it is unusual for the rash to show an especial 
inciuence over ridges or pressure points. Various forms of skio irritation 
may determiae a local profusion oi tho rash. 

The lesions are in turn macular, papular, vesicular and mildly pustular. 
The macules are very transitory, eoon becoming rounded or ovoid papules of 
a pinkish colour and slightly salient, something like the rose spots of typhoid, 
or larger. Vcsiculstion rapidly ensues, and is complete in 21 hours or a little 
mote. The vesicles eddom exceed a third of an inch in diameter. They look 
like translucent droplets, lying on tathec than in tho sldn. An areola may or 
may not be present. On the scalp, forearms, hands and feet they may appear 
deeper, and show some hardness. Some assume oval or irregular outlmes, 
espMially when lying near creases or folds of the sldn. On maturity the 
vesicles take on a pearly hue, tVbeo punctured, most of them collapse 
ttituAy, aad ’msAfllacation is rare. Cwmnence of adiacent vesicles bai&y 
ever occurs. Owing to its itchiness, the rash is often infected by scratching 
or nibliing, and then tho lesions b^me larger and more Inflamed. Other- 
wise tbe vesicles d^ up into superficial brown scabs in a day or two, which on 
separating leave slight pink staua, but no appreciable pitting, 

Tho appearance of the cnintiou m euoce^ive crops leads, as the disease 
progresses, to the presence at the same time on a given area of skin of lesions 
in all stages of development, i,e. papules, vesicles, email pustules and scabs. 
On tnneons membranes the vesicles eoon rupture and leave shallow grey ulcers, 
often with red orcolfe. 
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Slight pyrexia usually accompanies the appearance of the rash. Some 
cases are apyrexial throughout, Purely the temperature rises as high as 
103* or 104° £■. Successive crops of spots may bo accompanied by successive 
recurrences of fever. Constitutional symptoms ns a rule arc absent. 

Varieties. — Chicken-pox varies much io intensity. It may bo so mild 
that only one or two pocks arc recognised. As mentioned above, sharp 
invasive symptoms may mark its advent in the adult. There arc three special 
varieties of the severe mscase : (1) Varicella bullosa ; (2) Varicella gavgrenosa ; 
and (3) Varicella hamorrhagica. In F. buUosa the vesicles rapidly form 
large blebs, which on rupture leave painful raw surfaces. V. gangrenosa 
is seen in debilitated children and those recovering from scarlet fever; 
large dark crusts form, and on separation reveal ulcers which may spread on 
the surface and In depth with great rapidity. Constitutional disturbance 
is severe, and pulmonary complications oftcu supervene. Infection of the 
lesions with yellow staphylococci, hfcmolylic streptococci or virulent strains 
of the diphtheria bacillus should be suspected. V. hetmorrhagica is rare ; 
hemorrhages occur into the vesicles and intcrx'cning skin, and bleeding sets in 
from the mucous membranos. It is very fatal. Bleeding confined to the 
vesicles is not so serious. 

Complications. — Laryngitis or slight bronchitis is present in some 
cases. Pocks on the conjunctiva), vulva or prepuce may give rise to 
troublesome symptoms. Accidental septic iufectious sometimes occur In 
the eruptive stage. Acute nephritis and arthritis are exceptional results of 
these. 

Nervous complications are very rare and usually benign. They are 
attributed to encephalo-myclitls, and chiefly affect children, usually occurring 
during the second week of the infection. Rarely they precede the eruption. 
The onset is acute and febrile ; it nwy bo accompanied by vomiting, vertigo 
and convulsion. Ataxia and tremor are more common than motor paralysis. 
With spinal lesions the picture may be that of a transverse myelitis. Optic 
neuriris, ophthalmoplegia and, very rarely, peripheral neuritis have also 
been recorued. In most cases recovery has ensued. 

Herpes zoster is closely akin to cbickcii-pox. A scattered vesicular rash in- 
distinguishable from chictcu-pox may precede, accompany or follow the zoster 
eruption. Herpes zoster may also give rise in contacts, mostly children, to 
typical chicken-pox after an incubation period of from 12 to 21 days, and 
chicken-pox may follow inoculations from zoster vesicles. Conversely, for 
chicken-pox to give rise to herpes zoster, is a much Ic.is common event, 
which usually occurs in adults, it is a curious fact that there is no evidence 
of any cross-protection between tho two diseases. 

Diagnosis. — A mild or modified cose of amall-poi may erroneously bo 
supposed to be chicken-pox, or chicken-pox with a profuse eruption and con- 
stitutional, or the rare hicmorrhagic, symptoms may be supposed to be small- 
pox. The differential diagnosis, in which the diatrihulion of the rash is of 
primary importance, is considered in the article on small-pox. Here it may bo 
stated that in a patient under 10 years of age, with wcll-fovcated vaccination 
scars, a profuse eruption is generally chicken-pox, whilst a scanty eruption 
with well-marked invasive symptoms is more lilccly in these circumstances to 
be modified small-pox. 

The erythematous prodromal rash may simulate scarlet fever ; bu^ 
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other signs of this disease are wanting, and the chicken-pox eruption appears 
within 2 1 honrs. (See also p. 172.) 

Certain skin diseases characterised Tcsiclcs or bulla may be mistaken 
for cliicken-pox. These include insect bites, scabies, acne, impetigo, papular 
urticaria, pemphigus and erythema mnltiforme. Differential criteria ate 
prolonged duration, recorrenccs, distribution, absence of fever, and no lesions 
in the mouth. 

A vartecUa-Uke type of sjphilide is known. It nsnally affects the trunk, is 
much more persistent, and is accompanied by other Mudence of its nature. 

Prognosis. — Death is very rare. The gangrenous form may prove fatal 
to debilitated children, and the rare htemorrhagio form is said by most 
autborities to have a very bad prognosis. 

Treatment. — Although most infections in the pre-emptive and early 
eruptive stages, patients should be isolated until every scab has separated 
—usually a period of 2 or 3 weeks. They should be confined to bed during 
tho eruptive period. Skin irritation may be allayed by mild dusting powders, 
and it u sometimes advisable to fix the arms in Ught splints. It is rsrelv 
necessary to cut off the hair. Inllamed pocks may need fomentation with 
boric acid. Crusts which re-form may be removed by starch poultices and 
rinc or mercurial ointment applied. «ptic or gangrenous varicella may bo 
treated by tbc nse of ecarlatinal or diphtberia anti-toxin, and dings of tho 
Bulphonamide group internally, or in the form of 5 per cent, sulphathiazole 
ointment with 1 per cent, phenol, 

VThen discharging patients particular attention should be paid to the 
scalp, as scabs may remain entangled In the hair. It is doubtful if lesions 
which have crusted several times are still infectious. The quarantine period 
for contacts is 3 weeks, but it is quite safe for it to commence 10 days after 
exposure to infection and be maintained for 12 days. 

Attempts at prophylaxis with convalescent semm hfive not proved very 
sacceasfnl— 10 to 16 c.c. from a convalescent within a month of an attack is 
given iutramusculnrly. 


MUJIPS 

Synonyms. — Epidemic Parotitis ; Infectious Parotitis. 

Definition. — An acute infections disease, characterised by swelling of the 
parotid, and fiometimes of tho other salivary glands, accompanied by consritu* 
tiooal disturbance which is usually mild. With tho exception of orchitis, 
complications are infrequent, and a fatal termination is exceedingly rare. 

Etiology. — hi amps is endemic to most large centres of popnlatioo. through- 
out the civilised world. No climate is adverse and no race is immune. Children 
and young adults of both scieo are those usually attacked ; bnt no age is 
entirely exempt, although the dise.ase is rare is infanta and in the aged. The 
mother has transmitted the disease to the feetus tn ttUro. Dogs and cats 
have been known to contract tho infection from their owners. 

The malady usually appears during tho winter or spring months. Out- 
breaks art generally locali^, and ofren limited to particnlar schools, buaiacM 
bouses or barracks. Infectian Is direct from patient to patient ; but is some- 
times conveyed by an apparently healthy intermediary, or by fomites. 
Epidemics of mumps may follow outbreaks of measles. 
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Pathology. — ^Mamps is attributed to infection by a ncarotropio filterable 
vims. Invasion of the nervons system is thought by aomo to occur prior to 
invasion of the salivary glands. An altcmativo view is that a primary septi* 
caamia is followed by localisation of the vims in certain snsccptiblo organs. The 
disease can bo passed to cats and monkeys by bacteria-freo filtrates of saliv'a 
or puncture fiuid from the swollen glands, nnd has been re-transfcrrcd from 
monkey to man. Older views were that certain diplococci or spirochates were 
the infecting agents. 

An interstitial infiammation is said to occur iu the affected salivary 
glands, but parenchymatous inflammation is described in the case of the 
pancreas and the testicle. 

Symptoms. — The incubation period is 3 weeks ; but extremes of 1 1 and 
35 days, or even 37 days, are admitted. A swelling of the parotid gland is 
usually the first intbeation of the malady, but this may be preceded for a 
day or two by pain and stiffness in the region of the masseter muscle, or by 
such prodromal F}Tnptoni3 ns feverishness, shivering, nnd sore throat. Some- 
times a meningeal reaction marks the onset {Ctrchral Afumps). 

The parotid swelling is at first unilateral, and commonly appears on the 
left side. It may increase for 2 or 3 days, forming an ill-dcfined, clastic 
swelling, which obliterates the snlcus between the mandible and the mastoid 
process, lifts the auricle away from the head In a characteristic manner, and 
extends forwards on the surface of the ma.s3etcr. Only rarely is the skin over 
and around the gland either reddened or cedematous. The swcillng subsides 
after a few days, sometimes very quickly, but n distinctive and, when present, 
highly diagnostic feature is the occumnee, 21 or 3G hours after onset, of 
swelling in the other parotid remon, sometimes with fresh febrile disturbance ; 
OT the submandibular and sublingual glands mav now be attacked. The 
interval between the iavosioa of the two parotid glands may extend to 4 or 6 
days, or even longer; sometimes they ate attacked sinultancously. Sometimes, 
too, the submandibular glands become swollen first, in which case palpation 
with one finger in the mouth and another below the jaw will reveal tne acora- 
Uke swelling. The parotid may escape, or may swell in its turn. When 
multiple bilateral glandular swellings aro present the features become much 
distorted. 

Alodcrate pyrexia (lOI" or 103* F.) may accompany the onset ond persist 
for a day or two ; but tbc attack is often afebrile and the pulse rate nardly 
quickened. On rare occasions coostitutionni disturbance is severe, the 
temperature rising to 104“ or 105* F., with delirium and circulatory 
depression. 

The glandular swellings are accompanied by a feeling of tension rather than 
acute pain, but the infiamed parotid gland may cause great pain on attempts 
to separate the teeth, to chew or to swallow. The secretion of saliva is often 
defective, but in some excessive salivation is noticeable and food may 
increase the swelling of the gland. Injection of the orifices of the salivary 
ducts, pharyngitis, and even tonsillitis are somctimc-s observed at the height 
of the attack. Enlargement of the cervical lymph glands rarely occurs, 
hlumps may appear in so mild a form as to be hardly noticeable. At 
times the only gland affected is the submandibular {$uhrnaxillary mumps). 
Occasionallr orchitis or pancreatitis is the solo manifestation of the disease. 
Invasion of the lachrymal gland has occurred in some instances. 
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With rare osceptioDS the errcllinRs cansed hy mumps neither suppurate 
nor persist, nllhough, occasionally, the parotid gland is said to be bctctoI 
mouths in lesoMng. Relapse occasionally ocenrs. 

During the period of glandular ewclling the blood usually shows a moderate 
leucocytosis, a characteristic feature l>cing a relative and absolute increase 
in the number of lymphocytes. The supervention of orchitis docs not 
invariably alter the blood picture, although, according to some authorities, 
it may give rise to an increase in the number of poljTnorphonucIear cells. 

Complications. — Orchi/is occurs in 15 to 30 per cent, of the males. It 
affects boys about the sge of puberty and young adults ; in childhood it 
Is rare. Scxu.al activity is held to be a definite predisposing factor. The 
KCYonth or eighth day of illness is the usual time of onset ; but it may 
appear 2 or 3 weeks later. In some instances orchitis precedes the inQamma.' 
lion of the salivary glands. The condition is really an epididymo-orchitis. 
MTicre surgical attempts have been nuidc to relieve tension by decapsulation 
or incision, effusion has been found in the tunica vaginalis, the testis engorged, 
and the epididymis deep red. The onset is characterised by pain ja the testis, 
which soon becomes swollen. Dcliriom, vomiting, collapse and considerable 
fever may accompany the testicular infianunatiou The temperatufc may rise 
abruptly to 103® ot 10 1® F. Fortunately the complication is usually one* 
tided, but in 10 to 20 per cent, of cases the other testicle is attacked in tnro. 
Orchitis may bo accompanied by (edema of the scrotum, swelling of the 
apcmiatic cord and enfatgement of the inguinal glands. Exceptionally 
QTCthritis accompanies the testicular swelling. Subsidence of orchitis within 
a week is the rule, the temperature falling rather abruptly. Suppuration is 
very taro ; but relapse eometimea occurs. When bilateral orchitis oocnn 
before puberty the development of the indhidual is usually checked ; rarely 
feminism has been repotted. In the adult, even when Loth testes appear 
atrophic, spermatogenesis may return after many months. 

In the female, ovaritis, iafiammatton and oKlema of the vulva and mastitis 
are occasional complications. 

Pancrealili$ is a much less common complication than orchitis, but like 
(he lattes on rate occarious is the only mamfestation of mumps. It should be 
euspected when acute abdominal pain, fever, vomiting and epigastric tender* 
ness occur as sequels to the parotid am'elling. which under these circumstances 
may show a rapid rubsidence. Sometimes the swollen pancreas may be felt, 
but often its presence is masked by abdominal rigidity. The boweLs are 
constipated, the stools may bo fatly, or even contain blood. The serum and 
the unnary diastase is increased, and glycosuria may occur. The blood sugar 
maybetaised. Jaundice is rare. The onset may be accompanied by alarming 
colfapse. Fortunately recovery has occurred in most cases. Diabetes as a 
sequel to mumps is vety exceptional, l>at undoubtedly may occur, sometimes 
even wheu the abdomma! symptoms have been quite trivial. It should be 
noted that in mumps a raised diastalic index may occur without clinicst 
evidence of pancreatitis, and is attributed to infection of saliva^ glands. 

As tcgaids the nenou* symptoms of meningo-enccphaiitis may set 

in towards the end of the first or during the second week, and have even 
Iwen known to precede the appearance of the glandular swellings. Some- 
times on tMovc^ such dbabiuUes as aphasia, hemiplegia, monoplegia or 
atAxi.i pcpiist. Ibnrely a general paralysis of the limbs with lass of deep 
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reflexes, attributed to peripberal ttcoritis, occurs. Weakness of the muscles 
supplied by one facial nerve very rarely accompanies the parotid swelling. 

Acute mania and other forms of insanity are nnusual sequels. 

An excess of lymphocytes may he found in the ccrcbro-spinal fluid, and 
is not uncommon daring the first fifteen days of mumps, even in the absence 
of definite meningeal symptoms. 

Certain afTections of the organs of sptdal sense, although uncommon, 
deserve mention on acconnt of their importance. Quite apart from deafness, 
dno to tho occasional occurrence of otitis media, true nen'o deafness may 
occur unaccompauied by signs of middle car disease. The deafness is of 
sudden onset, and when accompanied by nausea, vomitinj’, tinnitus and 
inco-ordination it is attributed to hremorrhago or exudation within the 
labyrinth ; but it may occur without any labyrinthine symptoms. Fortnn* 
ately the deafiiess is usually unilateral, for it is incnrable. 

Papilloedcma and optic atrophy with loss of vision are other rare hut 
important sequels. Iridocyclitis, paralysis of certain extra-ocular muscles 
ana loss of power of accommodation may also at times ensue ; these mainly 
terminate in recovery after a variable time. 

Among other possible complications may bo mentioned epistaxis, bron- 
chitis, pneumonia, pericarditis and arthritis. Albuminuria is not uncommon 
and nephritis sometimes occurs as late as 4 or 6 weeks after tho onset of the 
salivary swellings ; urtemia has been rojiponsiblp for death in rare instances. 
Onngtenous appendicitis has also been noted. 

Suppuration in the parotid gland, ganneno of the gland, cellulitis of the 
neck and floor of the mouth, oedema of the glottis, and suppuration of the 
cervical lymph glands ore very rare events, which arc generally attributed 
to supetadded septic infection. 

Relapses, characterised by a recurrence of the glandular swelling after a 
distinct interval, arc not very uncommon. Although one attack of mumps 
usually protects the individual for life, second attacks arc not unknown. 

Diagnosis.>-Ia tho presence of an epidemic this presents little or no 
difficulty ; but the true nature of the infection may be overlooked in sporadic 
cases or when the parotid swelling b insignificant, and when tho disease 
primarily affects tho submandibular or sublingual glands, or again whep 
orchitis or even pancreatitis constitutes the first, and perhaps the only, mani- 
festation, 

Faiotitia, usually unilateral, and atlribnted to ascending duct infection, 
b a well-known complication of certain fevers, and of some abdominal 
diseases ; but it may abo occur in a primary aud recurrent form. This is 
dbtingubhed from mumps by the circumstances under which it occurs, and 
by the fact that it b not contagious. It generally ends in suppuration, aud 
b accompanied by a polynuciwr Icucocytosis. Swelling of tho salivary 
glands may also follow the administration of certain drugs, such as iodido of 
potassium and pilocarpine. 

A painless enlargement of the parotid and lachrymal glands, of great 
chronicity, occurs in Mikulicz’s dbcaso. In uvco-paiotid fever irido-oyclitb 
accompanies the parotid awclling (see p. 661). 

Inflammatory swelling of tho higher cervical glands, especially when accom- 
panied by peri-adenitis and cedema, may be mistaken for mumps. Swelling of 
this character occurs in certain cases of malignant diphtheria, and also in 
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scarlet fever. Carefol attention to the history, proper examination of the 
fances, and search for rashes should climioate this error. Enlargement of 
the pre-anricnliT lymph gland dno to lesions about the nostrils and angle 
of the mouth, and the Evrcllsng caused by periostitis of the lower jaw, or 
otitic infection of a zygomatic air-ccll, may superficially resemble infiamma* 
tion of the parotid, as also in some cases may subentaneons emphygema. 

lllien toe eubmandibnlar and eabUngual glands alone are swollen the 
distinction from lymphadenitis may be ^IScnlt. In sneh cases extension 
to the opposite side mdicates mumps, as also does the transitory character 
of the sweUing. In all forms of septio adenitis a polynudoar lymphocytosis 
is likely to be present. ^ - 

In glandular fever, which is an acote infective adenitis of the cervical 
and other lymphatic glands, the aaUvaty glands are not involved. 

Prognosis. — The mortality from mumps is remarkably low. The majority 
of deaths occur in children under 5, especially in infants, usually from some 
complicatioiL Attacks of mumps in pregnancy have been known to prove 
fatal. 

Treatment. — Mumps is infectious for 2 or 3 days before the swelling 
appears, and isolation for not less than 2 weeks from the onset is advisable, 
provided that one clear week has elapsed since the subsidence of the glandnlar 
enlargement. Contacts should be removed from exposure and isolated for 
28 days, or better, supervised from the fourteenth to the tweaty-eighth day, 
unless they have already had the disease. Thirty c.c. of whole blood, or 15 c.c. 
of serum of convaUseeats, if gi'^eu ou first exposure, seems to prevent infection. 
Attenuated attacks are difficult to produce, but see also remarks under 
measles (p. 152). On account of the uabUlty to orchitis, it is better to have 
mumps before puberty than after. 

The patient should be isolated and confined to bed. The incidenoe and 
severitv of orchitis are said to he less in those who are not allowed to get up 
until tne time at which this complication usually appears is past. Foods 
which need no mastication are indicated during the acute stage. The mouth 
should be kept clean. Pain may be relieved by local applications and acctyl- 
sallcyllc acid. The inflamed testicle ehould be enveloped in cotton-wool 
and suspended or supported by a small pillow. If pancreatitis is suspected, 
fomentations may be appUed to the abdomen, small doses of opium adinin- 
istcred, and the diet strictly restricted to fluids. JDelirium and pyrexia are 
met by sponging, wet-packs or the ice-cap. Hyoscuio may become necessary. 
Pepeatca lumbar puncture is beneficial in meuingo-enccphalitis. 

UnanLus Tl. Box. 


INFLUENZA 

Deimition. — An acute infectious disease of short duration, existing in 

E andcniic and epidemic form, with sporadic outbreaks. It is characterised 
y sudden onset, pyrexia, headache, pains in the back and limbs, and a 
tenden^ to inflammatory* complications in the respiratory system. 

iEtioIogy. — Ate the protean featoiea of disease which ate at present 
included in our conception of infloenza all manifestations of the same mattritf 
morbi X Are there influcims rather than infinenia I What causative 



INFLTJENZA 


179 


factore determine the pandemics of the disease during which the case-incidence 
rises 80 rapidly and eo enormously t What is the association between benign 
indcenEal catarrhs of endemic and aporadjo occurrence and the pandemics 
which decimate whole races of manland t These are questions which have 
baOlcd epidemiologists and bacteriologists for many years, nor did the 
eiccptional opportunities for observation and research afforded by the 
pandemic of 1918-19 Bcrve entirely to answer them. 

We arc ignorant of the reasons why a state of relative quiescence in 
rc^rd to the incidence of the disease— -scattered sporadic cases and mild 
epidemics — snddenly blares up into a devastating pandemic. We know that 
when this conflagration arrives the disease becomes very highly infectious 
m character, that its virulence is cnormoosly increased and that the usual 
close association with catarrhs and seasons and latitudes and lowered general 
resistance is no longer observed. Ago gives no security at such times ; 
witness both the high cnac-incidcnco and high case-mortality in young adults 
during the pandemic of 1918-19. 

A previous attack of the disease givea little or no protection ; according 
to some authorities the reverse is the case. 

In the matter of its relation to other catarrhal states the absence of 
definite criteria makes it impossible to be precise in diagnosis. It is only in 
the presence of a severe and widespread outbreak that the guide of prob- 
ability is of assistance in this respect. 

AndrewM and his co-workers at the National Institute for Medical Research 
in 1933 isolated from the nasopharyngeal discharge of influenM patients a 
virus which is capabh: of infecting ferrota. When human infloenznl garglings 
are dropped into tho noses of ferrets they become ill in 48 hours and the 
disease nas been transferred from the experimental animals to the eipcri- 
oentcr. Further, they havo shown that patients who have had infloensa 
recently develop antibodies in their blood which kill, or inactivate, the virus. 
Neutralisation tests with antisera prepared from human strains prove that 
different serological varieties of tho virus exist. Pfeiffer’s bacillus is to be 
regarded os tbo commonest secondary invader of tbo infected tissues. Next 
to Pfeiffer’s bacillus, the micro-organisms most commonlv found in associa- 
tion with the disease are streptococci of the htrmolytic idnd, pneumococci, 
il. cafarr^fts and Staphjlococcm aureus. It seems certain that many of the 
most serious and fatal coses owe their lethal character to \irulent streptococci. 
Pfeiffer’s bacUlos occurs in coses of disease quite other than clinical influenza — 
septic endocarditis, sinusitis and meningitis. Tbo bacillus Is of very email 
size, is Gram-negative in staining reaction, groivs with difficulty on ordinary 
media and has low vitality outside the human body. A special feature seen 
in regard to it b tho fart that, when pri»ent in acute cases of influenza, 
it usually occurs in enormous numbers in the infected tbsnea and their 
Bccrctions. 

Symptoms. — So far as can be judged the incubation period U, with con- 
siderable constancy, something from 24 to 48 hours. A marked feature 
of the disease b the abmptness of the onset. Bo abrupt is it at times that 
the victim b striken down, as it were, in tho etrect, and, from being quite 
well he b, within a few hours, prostiat^ and already euffering the maximam 
dbcomforts of the dbcase. The temperature rbes rapidly ; there b often 
a rigor. The chief symptoms are racking headache, intolerable aching 
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pains in the loins and limbs, dryuras and irritable redness of the month 
and fauces, and a distressing dry coQgh. An erythematous rash is not 
uncommon. 

Althongh the symptoms are protean, it is customary to describe certain 
types of case that are frequently met with, dependent largely upon the 
particular tissues and functiona which auffet the chief results of the infection. 
It is to be noted that different outbreaks of the disease are prone to be char* 
actcrised by different clinical typea, as also by differing degrees of secerity. 

1. The ftbrile type . — ^In this variety of the disease the chief features are 
pjTexia, with associated malaise, headache, pains in the back and limbs and 
a moderate degree of catarrh of the upper air-passagcs. In many cases this 
type differs only from the "common cold" in its more abrupt onset, its 
higher degree of pjTeria, its disproportionately severe ptostration and its 
relatively "d^” form of catarrh. The eyeballs are often painful, with 
some conjunctivitis, and the fauces arc often red and slightly cedematoos. 
Cough is often preseut, with few ot no associated pnltnonary signs. The 
pyrexia lasts for a rariahlo time, usually 4 to C days ; the temperature chart 
may show two peaks in the 24 hours. It is mmsual to see the fever prolonged 
pMt the eighth day without some focal complication, generally pnlmona^, 
BefcrN'csccnce is quito frequently by crisis, but this is by no means the rule. 

2. The refjnraiory type . — Tins is the form of the dneaso which is most 
prevalent in pandemics, and, when severe, it is the form to which the mortality 
is chiefly due. Somewhere about tbe fourth day of the disease it becomes 
obvious that the catarrhal process Is growing troublesome, with more definite 
involvement of the Urynz, trachea and bronchial tract. • A dry catarrh of the 
larynx ond trachea, with pain and distressing cough, may constitute the 
main feature of the disease. lo many cases the temperature falls about 
the third or fourth day, to rise again concurrently with a aeQnito exacerbation 
and extension of tbo catanh. Tbe respiratory involvement docs not tend 
to remain localised as a bronchitis, but involves the long tissue, leading to 
a bronchiolitis and, in many cases, an alveolitis also. Then ensue the signs 
of aente pulmonary congestion which are so characteristic of the disease, 
and cause so much anxiety for fear of untoward developments. The respita* 
tory manifestations of ioilueiiza infection extend from laryngitis and tracheitis 
through bronchitis to lobul&r and lobar pneumonia and pleurisy, both 
" dry ’’ and with serous or purulent effusion. But tho dominant featnre, 
rarely absent in any really severe case, is a condition of capillary bronchitis 
witli intense pulmonary congestion. This may be unilateral or bilateral, is 
more often basal than apical, but is not seldom universal. The physical eigns 
arc copious fine rales (crepitation), with impaired vesicular sound, and, less 
often, impmred percussion tone. This condition may well bo termed tho 
essential lesion of tho disease, for even when actual consoUdation of the lung 
is present, this is quite often an incident by comparison, and if tbe patient 
dies, ho dies with the consolidation rather than ot it. 

Cough is usually a very troublcsoiuo symptom in this type of the disease, 
and is often quite independcut of tbo need to expectorate. Tho sputa vary 
considerably. They may he quite absent, even in cases where there is wide- 
spread lung congestion. \\Tien present they ate generally of a kind that 
corresponds with the naturo of the chief lesion, whether tracheitis, bronchitis 
or pneumonia. Two 8i*«ial kinds of sputa arc very typical of infloenza, 
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and they are soen frequently dating epidemics, (a) Bright, pink, frothy 
mucua, sometimes produced in large amount, it may be os much as a pint 
in 21 hours. This roae-red mucus results from acute inflammatory cedema 
of the lung. It may be c:roelled involuntarily during cough and sometimes 
it spurta from the nostrils. (6) Tenacious mucus, less viscid than in 
lobar pneumonia, and more copious, differing also in colour which is of 
several hues— -red, brown, saffron and various shades of green, all of 
these being occasionally present at the same time. Seen in a white 
earthenware vessel these sputa are very* striking and in a high degree 
diagnostic- 

3. The malignant tgjx . — This severe and very fatal form is almost confined 
to pandemic or to epidemic periods. The patient is gravely ill from the 
onset, or soon after, with intensely toiic symptoms, cyanosis of a peculiar 
character heliotrope cyanosis ”) and rapid development of heart failure 
before focal manifestations }ia\'e time to show themselves — un}c.s.<i it be the 
presence of copious fine rales of the kind referred to in (2), The duration of 
this type of case varies from 48 hours up to a week, and no measures of 
treatment, however prompt, serve to avert the almost certain issue. It is 
asserted by reliable observers that death may occur even within the first 
24 hours from the onset. 

4. The gastr<hintatinal tgpe. — More strictly, perhaps, gastric aud 
intestinal types. These types are less common in pandemics and epidemics 
than in small endemics and In sporadic cases. The gastric eases are quite 
common, and some of the milder endemics seem to “ brt'cd true ” to a remark- 
able degree in this respect, leading to a very constant clinical picture of an 
illness with acute, c%'cn abrupt, onset, vomiting, marked anormi, enigastrie 
and umbilical tenderness, and general prostration. Considcrahle aifliculty 
often arises in diagnosis (see p. 183), even when there are several eases of a 
similar land prevalent. 

Jaundice of the catarrhal kind is not very uncommon ns a complication. 
Some of the intestinal eases give no less difliculty, and when severe the 
likeness to typhoid fever is sometimes very close indeed. Tympanites, 
diarrhcja and cntciorrhagia, associated with continued high fever and a 
leucopenia, may deceive the very elect. 

6. A nervous type has been described, but it is perhaps more correct to 
say that a variety of nerve symptoms may arise both during and after the 
acute infection, rather than that a recognisable clinical picture is proclucwl 
(see p. 1821. 

CompUcations and Sequelae. — These arc both numerous and important. 
Indeed, if we except the malignant cases and tiic very severe respiratory 
cases occurring during pan- and cpi-dcraio periods?, it may he said that the 
importance of the disease lies more in its complications, and perhaps^ still 
more in its sequels, than in the stage of infection proper. For convenience 
these disabilities may be grouped as follows : 

1. Hespiratory . — The main extensions of the catarrhal process have been 
already referred to, as also has the occurrence of pleurisy. Sinusitis may be 
mentioned here ; it is both common and troublesome. Otitis media also 
occurs. Asthma sometimes appears for the first time in a patient’s life 
after influenza, and the ago of the sufferer may bo much more advanced than 
is usual with asthma generally. Pulmonary tuberculosis not seldom shows 
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itself also for the first time in the same association. The moat frequent 
Bcnnel of all, however, is the maintenance of a state of chronic congestion 
or oronchioUtis at one base or Loth bases of the lung. This condition, which 
may persist for years, ehhing ami ftowing with the seasons and with the 
occurrence of intercurrent catarrhal infections, may prove the starting point 
of bronchiectasis. 

2. CiTcuhtory. — Perhaps the most serious complication and sequel is 
refetahlo to the heart. Borne degree of dilatation is very common during a 
severe attack of the respiratory type, and this condition is apt to prolong 
convalescence in a very tedious fashion. In eomc cases a bradycardia due to 
heart block has been obaen’cd : the prognosis in this condition is good. 
But a much more common form of heart disahiUty ia that which ari«is 
insidiously after the patient begins to resnme his nsua! routine of life. He is 
the subject of palpitation, prtccotdial distress and a sense of undue fatigue 
with slight effort. In women this state of things is complicated often by 
nervous symptoms, and attacks of breathtessness and a sense of impending 
collapse arc quite common. As there is frequently in addition a considerable 
degree of true nervous prostratioa with mental depression it becomes ex- 
cc^ngly diOlcult to decide to what extent the heart is tcaUy affected. 
Physical signs in these cases arc wholly inadequate ; quite often they ate 
absent altogether. Although, with core and cnconragement, many of these 
caeca get quite well after a time, a large number unfortunately become more 
or less permanent “ heart invalids” It Is not clear what is the exact pathology 
of the iaflocnial heart,” bnt it ia perhaps neat the truth to consider it m 
the main a toxic mvocarditU ; though to what degree it is the nervous 
mechanism, and to what degree the heart muscle, that auffers we cannot say, 

Vasomotor troubles tire not uncoiuroon and often complicate the heart 
condition. Phlebitis may occur. 

Z. AVn-ous.— The most cotomou comiilication b the intense depression 
from which the patients so frequently enJTer. Jo a few cases tins leads to 
actual mental instability and, in fewer still, to suicide. The depression 
may continue for a long time after the acute illness b over. 6o common a 
symptom b it that patients themselves often consider the natnre of a recent 
febrile illness to be definitely estabbshed os influenza because of thb resultant 
depression. And they arc probably in most cases correct. The headache, 
which is another very coustaut accompaniment of the illness, may bo so 
severe as to raise the question of meningitis; it quite commonly leads to 
some delirium in jiatienfs whose nervous system b, in health, none too 
stable. 

A true nieningitb occurs now and again with U, j>fciffer in the cerebro- 
spinal fluid and a clinical picture that is nnequivocal. Encephalitb and 
inyelilis arc described, but here, again, the diagnosis — from epidemic en- 
cephalitis— must always be a difficult matter. 

JIany other nerve conditions arc described by authors. Perhaps 
nenrilb, of both single and multiple types, u the most common. One of ua (II) 
has seen a condition mdbtingcubable from paralysb agitans follow a severe 
attack, v.hich ended in complete recovery after several months. 

Diagnosis. — During pan- and cpi-demics the diagnosb b, as a rule, not 
difficult, especially when the ease if very severe. Piltning ” the sputa in 
o cose of the respiratory type is a valuable aid to diagnosb. If the highly 
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characteristic condition of bronchiolitis with copious fine rales referred to on 
p. 160 be present in a febrile illness with nerve prostration and general 
toziemia, the diagnosis is fairly certain. 

The gastric and intestinal cases, and especially the latter, present more 
difficulty than do the respiratory cases. 'The gastric cases resemble food- 
poisoning not n little, and appendicitis may require careful consideration 
m patients with abdominal tenderness, pain and vomiting, of acute onset. 
From typhoid fever a severe intestinal case with hemorrhage and enlniged 
spleen can only be distinguished by absence of agglutination and negative 
blood cultnrc. A leucopcnia is present m both diseases. 

The dianiosis of milder oases of inflnensa, if occurring in sporadic fashion, 
is frequentlv a frank admission that it is well to give the patient niid his 
friends a laLcl to his disease. There are so many causes of an acute febrile 
illness with malaise and slight catarrh that exact diagnosis may not be 
possible. 

A word of warning is perhaps nccefs-aiy in respect of diseases known to be 
prevalent coincidentally with outbreaks of infiuenra. Thus, true pneumo- 
cocctis pneumonia, whether lobular or lobar, is not infrequently called 
influenral when this latter disease is epidemic. Of greater importance is the 
fact tliat waves of incidence of iofiuenxa and poliomyelitis and encephalitis 
sometimes concur. If the practitioner’s attention is bent only upon the 
former disease he is apt to put down to it certain serious nerve lesions that 
really belong to the latter. 

Treatment. — Pnopm'LAcnc. — As wo do not k-now the factors leading to 
the production of influenza epidemics we do not know how to prevent them. 
"When they arrive wo can, to some oxtent, control them by efficient quaran- 
tine, by early diagnosis and notification and by a proper system of hospitalisa- 
tion, adequate to tho pecuUar features presented by the discaec. In regard 
to individual prophylaxis it was formerly held that to keep generally “ fit ” 
was a good protection against infection. But recent experience does not 
confirm this view : influenza attacked tho strong as well as tho weak; indeed, 
the robust young adult fell a victim by preference, though this may have 
been partly because ho was more open to infection by xdrtuo of the conditions 
of his life. Tho oge-mortalifcy as wwl ns the ago-morhidity during the 191&-19 
pandemic seemed to make it clear that somo method of specific immunisation 
13 essential before wo can hope to protect against infection. The available 
vaccines /or protective inocoiafioa aim at raking retfistaaca against the 
secondary infections. Begatded in ibis light they arc rational. Bo far the 
virus is not available for specific prophylaxis. 

CuRATi^'E. — 1. General Mcaeures . — ^iVith the onset of symptoms tho 
patient is put to bed and is kept there until tho temperature has reached 
nottaal and has remained there for 48 hours. He is only allowed up if examina- 
tion of the heart and 'lungs, and a review of his general condition, reveal 
notlting abnormal. If the attack has been severe, the patient should be 
induced to remain in bed for a week after the temperature is normal, because 
relapses are common, and are often more dangerous than the original attack. 
This rule of practice should certainly have no exception in the case of patients 
over 60 years of age. 

The largest available room is chosen, and the bed is placed well away from 
the walla. Blinds, curtains and sciccia ate dispensed with, and the windows 
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are kept open day and nigbt. The rom tempcpturo is kept as near to 60* F, 
as pofisibic. If the ideal of free TcntOation with warmth cannot be secured 
in tne room, then warmth must be sacrificed rather than ventilation. Neglect 
of fresh air not only seriously prejudices recovery in the event of pnlmonarj* 
complications, it undoubtedly tends much to induce them. It is probably 
the most important point in the general treatment. 

The diet is confined to warm fluids, given frequently, but easily digested 
solids aro allowed if the stomach tolerates them ; efforts at “ feeding op ” 
the patient are to be deprecated. Unless the patient is elderly, alcohol is 
not needed in the early stages of the disease when there are no complications. 
Tbo bowels arc made to act thoroughlr by a double dose of the patient’s 
customary aperient. If bo has none, no b given J-gtain doses of calomel 
every hour for 4 doses, and this is followed by a saline draught. The patient 
b sponged all over with warm water twice daily. 

2. Dmgs. — There is no drug which acts as a specific. Aspirin and Dover’s 

E owder in lO-grain doses may be given together as early as possible and may 
e repeated once or twice every 0 or 8 houra. This may oe followed by a 
simple diaphoretic mixture. The eulphonamides are oidy of service when 
secondary infections are present, and especially when these are of a pulmonary 
nature. 

3. Treatnient o/" Sj/mpfoms.-— If the headache is severe, phcnacctin 
gr. 10 with caffeine gr. 2 may be given 4-hourly for 4 doses. If the stomach 
gives trouble, and the tongue b foul, sod. bicarb, and sod. sulpbocarb., of 
each gr. 10. with glyc. acid, carbol. min. 10, may be given 6-hourly with the 
feeds, well dilated. For vomitbg, all feeds are reduced to a mioimum, or 
omitted entirely for 48 boors, giving sips of hot water only, with minim doses 
of liq. iodi mitis in CO min. of water hourly for 6 or 8 doses, and one pint of 
normal saliue b iatroduced into the bowel two ox three times during tho period 
of starvation. 

Distressing and pcrsbtcQt cough is often the most diiTicult problem. 
Local applications to the chest are often of service. If the origin of too cough 
b irritability of the upperair passages inbalntions of tinct. beozotni co. 
4 parts, with menthol or eucalyptus 1 part, are useful. Failing this a 
spray containing chlorbutol (chloretooe) and menthol, 2 per cent, of 
each in liquid parailiD, may be used to the nose and throat. In the 
** essential cou^ ” of the disease, cociilanis co., syr. codcinas and 
IiQct. tcrp'hcroiD. co. are of some value. In intractable coses relief may 
follow syr. chloral min. SO, oraroon. btom. grs. 10, with ext. glycyrrhiz. 
liq. min. 20, etc., in 4-bouily doses for 4 doses. 

Insomnia calls for a general review of tbe whole programme — ventilation, 
control of pyrexia, posture, food, stimulants, etc. Failing attention to these 
things, a s^atire draught of ammoo. btom. grs. 20 aud tinct. valcm. 
min. 20 may be tried ; if not saccessfol, mio. 120 doses of paraldehyde, with 
tinct, quillaio! and ticet. aurantii to cover its unpleasant taste. Failing this, 
again, chloral and bromide may be given, since urugs of the barbitone group 
are better avoided. 

4. Trtalmait of more Sexert Cases and of Complications. — (a) Intensely 
toxic eases, viih fiyptrpyrezia. — Attention to gooa ventilation should be 
redoubled. Tbe thermometer and not the patient’s sensations must he the 
guide to the amount of bedclothes. “ f^^ing ” b often very useful, as 
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also is tepid or spirit sponging. la cases in sriicli the temperature is even 
then resistant, the cold pack should be used and repeated if necessary. 
Febrifuge drugs are to bo avoided In such cases. Stimulants aro now advisable 
to counteract circulatory failure. 

(&) rxilmonary cases . — Linseed and mustard poultice.s are of service here, 
or Imolin poultice, appljung these to the most “ congested " parts. Volatile 
Btimulants, eedativc cxpectoranta and diaphoretics arc the most useful 
drugs : sp. ictheris co., the iodides in small amounts, bromide and chloride 
of ammonium, tinct. senega;, tinct. bclladonnse and lig. ammon. acetatis. 
Ammon, curb, should only be used where sputa are present, and largo doses 
are of doubtful value at auy time. Oiy^cn delivered through a nasal catheter 
is useful in all severe cases with cyanosis. 

(c) Heari failare, to be estimated more by the general state of the patient 
(fades, cyanosis, dyspncca, delirium, posture) than by pulse-frequcncy 
or physical signs, is met by alcohol, strychnine injections, nikethamide 
(coratninc) subcutaneously, and, as a measure supplementary to these, 
atrophanlhin jro-ff grain in 20 minims of sterile saline solution, injected slowly 
into a vein of the arm and repeated, if indications are still present, in 8 or 
12 hours. 

(d) The fost-fehrih stage, often a stage of cardiac and nervous exhaustion 
in severe cases, requires some caution. Strict rcrunibcncy should be enjoined, 
with careful feeding, etlmulcnts aod tonics. 


FOOT..VND..MOUTJI DISE^ISE 

Synonyms.^-Aphtha Episootica; Epidemic Stomatitb. 

Definition. — A contagious disease, due to a communicated from 

animals to man, characterised by mild pyrciia, swelling and vesiculatiou 
of the tongue and buccal mucosa, accompanied, sometimes, by a vesicnlar 
eruption on the hands and fingers. 

etiology, — ^Man is relatively insosccptiblo to infection which, however, 
is of almost world-wide distribution omongst cattle, pigs and sheep. Up 
to 1872 there were but few reported cases of supposed foot-and-mouth 
disease in man. In that year a more virulent form appeared in cattle, and 
human cases wero more frequently described. Bussenius and Siegel in 
1897 analysed the reports of more than 1500 cases ; the majority aro sporadic 
or occur in small groups. 

Three types of virus have been recognised by immunological tests : anti- 
serum of types 0 and A (ValUe and &tr4) and C (Waldman) has no pro- 
tective influence against infection by cither of the other two types. In cattle 
the virus enters through the mucosa of the alimentary tract, a septicaemia 
ensues during which all the secretions and excretions of the body become 
infective, with subsequent localisation in the speciflo lesions. The virus can 
remain active on hair or in soil for a month. 

Foot-and-mouth disease is communicated to man : (1) By the con- 
sumption of unboiled milk from a cow suffering from the disease. (2) By 
direct inoculation : from (a) the saliva of infected animab, or (6) milking 
cows suffering from the specifio eruption on the teats or udders. Those 
affected are for the most part eiUier children, milkers or cowmen. 
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Symptoms and Course. — ^Tlie incabatioa period of foot-and-mouth 
disease in man appears to be the eame as in cattle, namely, 2 to C days. 
^VhateTCT the route of infection the disease Bets in vrith elight headache, a 
mild prade pyrexia and dryness of the mouth. This state continues for a few 
days, and is then Buccceded by a period of salivation and the development of 
the characteristic lesions— vesicles upon the lips and tongne, which contain 
yellowish-white tnrbid fluid. In 48 hours or eo the vcsjcles mptore with 
the formation of superficial ulcers having a smooth purplish base. There 
may bo considerable swelling of the longue and mouth, which, with the 
pain, renders mastication and swaUowing diiEcnlt. At the same time a 
crop of small vesicles may appear aroond the nails and on the hands they 
increase rapidly in sire, become pnstnles end then scabs, which fall off early in 
the second wAk, In adults the disfmse runs a mild conrse with recovery 
in from 7 to 10 days. In young children, fed on infected unboiled milk, the 
condition is prone to be more severe because of the liability to anorexia, 
gastcQ-enteritia and diatthena. 

Treatment. — ^This is entirely dietetic and symptomatic, A weak 
solution of permanganate of potash is perhaps the best local application ; 
strong antiseptics, whether to the mouth or to the hands, must not be 
employed. 


rSITTACOSIS 

Definition.— Au acute infective di<!e»sc derived from parrots, resembling 
typhoid fever in its mode of onset and general features, out presenting also 
si^s of an atypical pneumonia. 

Etiology.— The disease is derived from parrots (benee its name), the 
green Amarcsian parrot being usually the source. Grev parrots, however, 
are not exempt, and love-birds also suffer from it. inrectioo is usnallf 
conveyed direct from a sick parrot to n human being who has beon in close 
contact with the bird, but a parrot dead of the disease is also iufcctions. 
It is probable that a licaltliy parrot can act os a carrier. Infection from 
one human being to another, althoogh it seems to occur occasionally, is very 
rare. In 1892, Nocard isolate a bacillus from the bone-marrow of an infected 
patrol, and named it the Dacillta ji^ittacosU ; it was afterwards shown, how- 
ever, that this was identical with the B. artryeke. In none of the cases in 
recent outbieakB, however, has there been any evidence of the presence of 
this bacillus, and it is now proved by the work of Bedson that the infecting 
organism is a titrable virus. 

Pathology. — The post-mortem appearances are those of a ecverc septi- 
coimia, with charactcmtic changes in the lungs. The latter do not picaent 
the picture of classical lobar pneumonia or broncho-pnenmonia, bnt of a 
“ peenliar hwinoTihacic vesicular pneumonia, complicated by pulmonary 
thrombosis and fee from bacteria "^(Turnbull). In addition, areas of muco- 
punlent bronchitis and broncbo-pceumonia may occur from secondary 
infection. The gostro-intestinal tract is usually free from severe inflammation. 

Symptoms. — ^Tlie disease osnallyseta in rather suddenly nftcr an incuba- 
tion period of probably about lOdaya. The ri« of femperafunJ is commonly 
abrupt, and neadacbo is pronounced. Epistaxis sometimes occurs. The 
patient is generally dnll ann npathetio, and puses into a condition soggesting 
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a typhoid infection. The abdomen may be slightly distended, and there 
may be a little sioknesa and diarrhoea at the outset. The spleen is not pal* 
pable, but in some cases a few rose-anoto have been observed which are of a 
smaller size than the spots in typhoid fever. Pulmonary symptoms may bo 
present from the outset, or appear after the disease has lasted some days. 
Cough is often frequent and tronblesome, bnt, as a rule, there is little expec- 
toration. Respiration may be rapid, bnt the pulse-rate remains low. The 
signs in the long range from those of a bronchial catarrh up to massive, 
sometimes very dense, consolidation. Plcnritic signs nre very rare. The 
disease nsnalljp’ lasts from 2 to 3 weeks, and the temperature may fall abruptly. 
Temporary rises of temperature during convalescence are often observed, 
and there may even be a complete relapse. 

Diagnosis. — Clinically the disease can bo suspected on circumstantial 
evidence. If one has a patient who presents a general resemblance to a case 
of typhoid or paratyphoid fever, but whose blood does not give tbe agglutina- 
tion reactions, wbo presents also pulmonary symptoms and signs of an 
atypical sort, and who has also been brought into close contact with a sick 
parrot or love-bird, then the diagnosis is }asti&cd. A deceptive feature in 
tbe diagnosis from typhoid, however, is that sometime the agglutination 
reaction to the B. t^kasiu is positive. Indeed, a positive agglutination to 
one strain of t^hoid organism occurring eatl^ in the disease and in a high 
degree of dilation is rather suggestive of psntacosis than otherwise. The 
blood cnlturcs, however, are negative. It xnav be impossible at the outset 
to dUtioguish psittacosis from i^uenra, bnt the supervention of pulmonary 
complications the firzt fao days is in favour of the latter. Bacterio- 
logically the eristcuco of the disease is proved by the presence of a positive 
complement fixation reaction in the patient’s scrum. 

Prognosis.-— The mortality varies considerably in different epidemics, 
but may perhaps be put at about 1 in G. Young people usually recover. 
Severe involvement of the lungs and failure to maintain a relatively slow 
pulse ore unfavourable factors. 

Treatment. — ^Thcrc is no specific treatment, and the use of convalescent 
serum has proved disappointing. Patients sbonld be nursed with tbe usual 
precautions adopted in a typhoid cose, but need not be further isolated. 
Special signs and symptoms most be treated as they arise. 

PnoPHYLAXis consists in forbidding the importation of infected birds ; 
cages AiotAd to tept dean, and ttie birds siiomd not be londied. A, bird 
which falls sick should be immediately isolated or destroyed. 

Horder. 

A. E. Gow. 


Y'ELLOW FEVER 

Synonyms.— Febris Flava ; Typhus Ictcroidos ; Yellow Jack ; Black 
Vomit ; Kendal’s Fever ; Fievre Jauno ; Fidbro Amarilla. 

Definition.— An acute infectious disease of sudden onset, endemic in 
parts of tropical America and West Africa, characterised typically by pyrexia, 
vomiting, a slow pulse relative to the temperature, early albuminuria, and a 
tendency to hicmorrhagea and jaundice. It is caused by a filtrable virus 
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and is transmitted to man by tbe common domestic mosqoUo, Je3es aytjpti 

iEtioIogy. — The endemic haunts of yellow fever have been curtailed in 
recent years by the destruction of its intermediary host. A circle with its 
centre m the Isthmus of Panama, and embracing the northern parts of South 
America, the West Indian Island and the soatheru parts of North America 
includes most of the area of its late prevalence in the Western Hemisphere. 
Unsuspected reservoirs of infection have been found in the Amoron basin 
and in parts of Columbia, Veneauela and Brazil. Tbe disease is vridely 
endemic in West Africa, while cases occur for in the interior from the coast 
of Senegal eastward for over 3000 miles, and northward to the Sahara desert 
and tbe Sudan. Stobes, Noguchi and Young died when investigating yellow 
fever, the infection being probably acquired by direct contact with infective 
blood rather than by the mosquito vector, Aedcs agypli. Carroll in 1900 
showed that this mosquito would transmit the disease after a period of 12 dap, 
provided it was fed on the blood of a yellow-fcvci patient daring the first three 
daya of fever. Heed and Carroll also found that the iDjection of 0*1 c.e. of 
blood from a yellow-fever patient collected during the first three or four days 
of fever produced the disease, and that the serum after filtration remained 
infective. AHca cojypiv bites in the daytime, and is most aggressive in the 
early morning. Its domestic habits mate it an efDcient vector, as the larval 
stages develop mainly in artificial containers in or near human habitations, 
hlalcs and femalea are equally snsccptible. and infection in childhood U 
common. This type of urban and rural yellow fever differs from ]UDSle 
yellow fever, which w found in or near tropical forests in Brazil, where 
(Eovpti is absent. Adolt males who work in the jungle arc mainly infected. 
Wild jungle mosquitoes have been found to harbour the virus, but the common 
vector is not yet knowa. Monkeys and possibly the hedgehog or other sus- 
ceptible animals may ptav an important r61e as rcsen’oir hosts. In 1927 
the West African Yellow frevee Commission found that the Rhesus monkey 
{Macitca muIaJla) wos susceptible, only one out of 30 monkeys surviving. One 
attack confers lifelong immunity, and 0*1 c.c. of convalescent human scrum 
ptotecla monkeys. The virus, if dried, will keep for months ; it penetrates 
the intact skin of both man and monkeys, but is no longer demonstrable 
in the blood and viscera after tbe foortb day. 

The diameter of the virus as determined by filtration through collodion 
membranes lies between 17-23 millimicroua. It possesses two qualities, 
viscerotropism and neurotropism ; when both are present it is known oa 
" pantropic ” virus. In 1930 Theilcr found that if pantropic virus was in- 
oculated intracerchraUy into susceptible mice they developed encephalitis, 
unless immune scrum was simultaneously injected. After repeated passage 
through the brain of mice the virus l<«t its viscerotropism or capacity to 
attack the aMominal and thoxacic organs, and wm converted into a nemo- 
tropic I'irus with fixed characters. Injection of this virus or of pantropic 
vitas attenuated by tissue culture immunises against yellow fever and is 
the basis of prophylactic immtmisatloa. 

The fact that immune bodies are demonstrable in tbe blood of j'cliow 
fever cases shortly after infection, and persist permanently in recovered 
cases has been utilised to determioe the endemic incidence of the disease. 
Mice are employed for tbe purpose. The protection test, as developed by 
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Sa^ec and Uojd, consists of an intracerebral inoculation of starcb solution, 
followed bj the intraperitoncal injecUoa of vims and the scrum to bo tested. 
In the absence of immune bodies in the scrum the wus produces encephalitis 
and death within a fortnight ; if immune bodies are present the animal remains 
unafTccted. This test has been of great value in affording an index to past 
epidemics, and in accoratelj’ determining the post and present geographical 
distribntion of the disease. Examination of liver specimens obtained by 
means of the nscerotomo from persons dying of illness of not over ten days’ 
duration have also lead to the detection of unsiwpcctcd teseevoita of 
infection. 

Pathology.— Death generally occurs between the fifth and ninth day of 
the disease. Rigor rnortis comes on early. The skin may show cccbymoses 
and is an intense yellow colour, which becomes accentuated after death. 
The liver is of approximately normal sixe, reddish yellow, brownish yellow 
or ** chamois leather colour, and may show hsemorrhages. Microscopically 
a midzonal fatty degeneration is characteristic on the fourth or fifth da^, 
but later all zones undergo necrosis, and the nuclei may contain acidophtle 
inclusion bodies. The gall-bladder contains tcnacions, dark bile. The 
kidocn are congested, and abow cloudy awelliug and fatty degeneration. 
Pctcchi.al hemorrhages, casta aud degeneration of the convoluted tubules 
arc seen on ficction. The adrenals may show cortical fatty degeneration. 
The left ventricle is often dilatKl, and its muscle pale and Babby. Brady- 
cardia b duo to damage to the auriculo-vcotricular bundle, and fatty degenera- 
tion of muscle ccU-elcments arc common. Erosions and petccliial htemorrhage 
in the stomach and proximal duodenum occur, hence the coffee-ground vomit 
and the torry blood in the cntero-colon. The spleen is almost normal in size 
and appearance. The pleura and meninges may show hatmorrhages, the brain 
is congested, and the lungs congested and apt to show heemorrhages. 

Clinical pathology . — The outstanding pathological features ate cloudy 
swelling and necrosis of the parenchymatous cells, especially of the liver and 
kidneys, and degeneration oi the capillary endothelium, resulting in hEmot- 
rhages. Jaundice and albuminuria with casts are thus produced. IIj’po- 
glycEmia related to liver inefTicicncy moy occur from the fourth day onwai^s, 
while the van den Bc^h may show a bipliosic direct positive reaction and « 
positive indirect reaction of from 2 to 20 units. In the later stages the blood 
urea maybe increased, and in monkeys Findlay found an increase in guanidine 
bodies. Though the leucocytes may vary from 3,000 to 15,000 per c.mm., 
leucopcnia is the rule, the lowest counts occurring about the fifth to sixth 
day; the neutrophiles are decreased, the lymphocytes increased and the 
coamophilea tend to disappear. The clotting time is markedly increased. 
The ccrebro-spioal fluid b under increased pressure and may coiit.ain increased 
quantities of albumin and chlorides. 

Symptoms. — The incubation period b from three to five days, but may 
be ten. Clinically, the dbease is dmded into : (1) Larval and mild forms ; 
(2) Severe ; (3) Itfalignant. In wcll-establbfacd severe cases the clinical 
features vary according as the liver, kidneys or heart bear the brunt of the 
attack, acute hepatitis and cholaemia, urmmia and anuria, and cardiac 
insufficiency being respectively manifesL Most cases show evidence of both 
renal and hepatic involvement. 

1, The lanal and mild types . — ^During epidemics, as well as where the 
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disease Is endemic, aberrant and irregular types are not infrequent ; transient 
fever of one to four days duration, perhaps associated rrith nlbutninuria, occurs 
with rapid return to health. Where the pyrexia pcrslste over 48 hours, 
headache, vomiting, eye pain and mild jatindice may ensue. Diagnosis in 
the larval forms is dependent on showing that convalescent serum is protective. 

2. Severe or ordinary types.— Tbe typical case presents three stages ; 
(a) the sthenic ; (b) the stage of reniisnoD on the third or fourth day ; (e) the 
asthenic stage. In tire riAcnic slaye the onset, which often occurs at night, is 
sudden with chilly sensations or a rigor, the temperature rapidly rismg to 
102® F. or 104® F. There is severe pam in the back and limbs, frontal head- 
ache with flushed face, injected conjonctiva) (ferrety eye) and photophobia. 
Prostration is severe, often disproportionally so to the temperature (Carter). 
The tongue is pointed and zc<l ; anorexia, nausea and vomiting, which may 
be bilious, appear. Epigastric discomfort and tenderness arc characteristic, 
and insomnia is frequent. Albuminuria generally ocenrs on the second day 
and steadilyincrcases. The pulse is at first rapid (90 to 110 per minute) and 
of high tension with raised blood pressnre, but later slows until by the 
third day it may be GO to 70 per minute despite tbe fact that the temperature 
remains elevat^. This is known as Faget's sign, the pulse actually falling 
away from the temperature. It also remains slow when the temperature 
rises again in the relapse. Constipation is the rule. 

Siaye of femiarion.-~A!K)ut the thirtl or fourth day tbe temperature may 
fall to 100® F. or lower with smetlorsUon of symptoms. Recovery may result 
or fever be re-catabllsbed. Frequently this stage is absent altogether. 

The tulhenie tlage.— The temperature rises again if it has remitted, 
turgidit^ of the face decreases, and jaundice now appears ; it is first seen in 
tbe coniunctivoi and is not obvious m the skin until tbe fourth dav offerer 
08 a nue ; sometimes, however, it is demonstrable on the third day. The 
gums ere swollen and bleed on pressure, ablle tbe tongue is coated and later 
becomes dry aud brown. Tho liver la tender and only slightly, if at all, 
enlarged, while the epleen is not palpable, libccougb may be very distressieg. 
and black or “ coffee ground ” vomit, tarr}' stools and skin pctechim may 
occur. Bradycardia is marked (40 to CO pet minntc) and the blood pressure 
low. The urine U acid and decreased lo quantity ; it contains urobilin and 
much albumin, granular casts and possibly bile salts, bile pigments, bile* 
stained epithelial cells, and red blood corpuscles. Anuria is frequent in fatal 
cases. After the intermission, the fever docs not last as a rule more than 
three days. 

Malignant forms , — In this type the temperature may reach IOC® F. and 
profuse bsmorrhages, mela:na, black vomit, epistaxis, hematuria, purpura, 
jaundice and anuria may dovelop by tbe tblrd day. Symptoms referable 
to the ncr\'ous system such as hiccough, tremor, subsultus tendinum and 
deliriom are also encountered, death from overwhelming toxemia rapidly 
ensuing. 

Complications. — Complications arc uncommon, but boils, abscesses and 
troublesome jaundice, appearing for the first time in convalescence, may occur. 

Diagnosis. — DlfSciuties in diagnosis are mainly enconntcied in atypical 
cases, especially early in an epidemic. In the average case fever associated 
with undue prostration and early and increasing albuminuria should at once 
arouse suspicion, while later, tbe tender liver, aWnce of splenic enlargement. 
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Fagct’fi sign, htemorrhages and jaundice appearing about tbo fourtli day will 
bo confirmatory. In blackwater fever» jaundice appears in Ibe first 24 boars ; 
in bUioua remittent fever on or about the second day ; while in Weil’s disease 
it is generally formd on the fourth or fifth day. Dengue, malignant tertian 
malaria, and relapsing fever also occasionally give rise to difficulty in diag- 
nosis. Malaria, bilious remittent fever, and relapsing fever are generally 
associated with an enlarged spleen, while blood smears should reveal malaria 
parasites or spirochxtcs. Special laboratory investigations may be necessary 
to differentiate Weil’s disease. In the larval forms of yellow fever intra- 
cerebral inoculation of susceptible mice with 0-03 c.c. of blood collected daring 
the first three days of fever may reveal tbo virus. Sforo frequently it will be 
necessary to take two specimens of blood at a fortnight’s interval and establish 
a rise in the titre of protective antibody by the mouse protection test in order 
to establish the diagnosis. 

Course.— If the patient surrives, the acute disease rarely lasts longer 
than 10 days, and convalescence generally progresses slowly but surely once 
a normal temperature is established. Relapses are rare and generally fatal. 

Prognosis. — ^The prognosis differs in \ariou3 epidemics, the mortality 
rate varying from 10-70 per cent., the average being 20-30 per cent. Anuria 
deep jaundice, black vomit, hxraorrhagcs and severe ner>-oas disturbances 
are of grave significance. 

Treatment.— pROPUYLACTic. — The segregation of infected individuals 
in mosquito-protected wards, and the destruction of the adult and lar^’al 
stages of mosquitoes (ASdea) have done much to stamp out the disease. 
Rubber gloves must bo worn in collecting blood from nil pyrexial eases In 
endemic areas. Convalescent serum affords temporary protection. All 
persons viriting or living in s yellow-fcvet area should w ^'accinated with 
vims mo^lied by tissue culture. A 6lnj»le subcutaneous injection of 0*l>- 
1-0 c.c. produces protective antibodies and confers on immunity which prob- 
ablr lasta several years. Ko local reaction follows inoculation, but fever 
with headache and general aching may develop on the sixth or seventh day. 
Jaundice has frequently followed some three months after inoculation, hut 
this is not due to the yellow-fever viru-', Imt to the use of human serum 
containing the icterogcnic factor. 

CtmATiVE.— Careful nursing of the patient in the recumbent position 
is essential, and as much fluid as can bo taken is given during tbo acute 
illness, but food is contra-indicated. The juice of citrus finite and dextrose 
and lactose are given in water; citratoa should be added to the drmtB to 
combat acidosis. Only when the temperature has been normal after the 
second paroxysm can a gradual increase in food be permitted — rice water, 
chicken soup, Benget’s, custard, etc. — and even in convalescence it is only 
gradually increaseu. In severe cases, with vomiting, 2 pints of 6 per cent, 
dextrose, given intravenously every 24 hours, may be helpful ; also tap 
water may be administered by proctolysis. Calcium lactate, grs. 60 daily, 
is advocated to neutralise the effecta of guanidine intoxication. Unfortun- 
ately, though protective to monkeys, convalescent serum does not affect 
the course of the disease once symptoms have appeared. Symptomatic 
treatment includes the use of an ice bag locally for headache, a mustard plaster 
to the epigastrium for hiccough, hot fomentations and catheterisation for 
retention and sedatives for insomnia. Champagne may help the vomiting. On 
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admisaton a mild purgative is administered and coustipation is subsequent!/ 
treated by a daily enetna. A cold sponge ia indicated when tUe temperature 
exceeds 103® F. 


PKLEBOTOMDS FEVEB 

Synonyms. — PaMtaci Fever; Three -day Fever; Sand -fly Fc%-cr; 
Pym’s Fever; Dog’s Disease. 

Definition. — An acute apecifie fever lasting about three days due to a 
filterable virus and spread by PKUij<^omua faptiiasii, 

Etiology. — Tbe disease occurs in parts of Africa, Aaa, Nortbem 
Argentina and b common in the Mediterranean basin, in India, Mesopotamia, 
Persia, etc., where it aitects especially white races, though natives also suffer. 
Many thousands of troops ■were affected in the htiddle East during 19 10-1914. 
The virus is present in the peripheral blood for the first 21 to 48 hours, and 
female sand-flics sucking up such blood becomes infective six or seven davs 
later, and remain so for life (Doerr). The wrus may also be transmitted by the 
female Phlebotomus to tbe egg and larva (Moshkovsky). Blood taken on tbe 
first and second days may pimuco the disease on experimental inoculation, 
and volunteers bitten by infective sand-flies develop fever in two to seven 
days. One attack generally confers relative immunity, but second attacks 
arc not nncommon. 

The disease occurs in tbe summer and early autumn in tbe subtropics, as 
Fhlelotomus Mpotneti pnascs tbe winter months in its larval stage. It breeds 
in cracks and crevices affording moisture, darkness and organic matter, and is 
found in stone and rubble w^s, dug-outs, trenches, and surface soil. The 
adults shelter in similar situations. The females bite just after sunset and at 
dawn. Kumcrous bites occur over tbe wrists and ankles, where they produce 
itchy papules, which may vesiculate and giro rise to localised swelling. Tbe 
itching 13 severe, and may persist for 48 hours or longer or recur after an 
interval of several days in a seusitised individual who is lubitten. 

Pathology. — This has been inadequately studied, as the disease is not 
fatal. 

Symptoms. — The incubation period is two to seven days. Prodomata, 
such ns malmsc, vague pains, headache, and weariness, may usher in the 
disease. Generally the attacks commence suddenly with chilliness, shiver- 
ing, lumbar pain and malabe. Jligors occa.sionally occur. The fever is ^ort 
and sharp, reaching 101® F. to lOl® F. by tbe evening of the first day. Severe 
frontal headache, incrc.'iscd by coughing, retro-ocular pain, accentuated by 
movement of the eyes or pressure on tbe ^obes, and toxic pains and etiflness 
in the muscles of the back, neck and legs are characteristic. The face w 
flushed and perhaps swollen, fhe coujunctivos are injected (Dog’s Disease), the 
skin is hot and dry, the tongue has a central fur, the throat is congested, and 
the fauces and palate ore somclimes studded with small vesicles. Brady- 
cardia is a feature of the disease. Drowsiness, elccplessueas, and irritability 
ore common. The ccrebro-spinal fluid may sometimes show increased pressure, 
some lymphocytes (10-30 per c,miQ.), an increase in albumin, and a decrease 
in chloride. The blood picture shows a leucopceuia with a relative lympho- 
cyto«is. Epigastric discomfort, nausea, vomiting and constipation may 
occur ; occasionally diarrhma is enconutered. 
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After ftbout 36 hours, the temperataro begins to fall and reaches normal in 
three or four days. There may bo concomitant sweating, vomiting, diarrhcea 
and cpistaxis. Occasioaally the fever only lasts for two days, and rarely it 
escecos four da^’s. 

^ Diagnosis. — In the early stages it may be impossible to make n diagnosis 
with certainty. Influenza, dengue, paratyphoid malaria, relapsing fever, 
tj’phos, infective hepatitis, and other fevers may need difl'erentiatiou. In 
influenza the upper respiratory tract involvement, and in dengue the secondary 
rash and the more prolonged or saddle-back type of temperatnre, may assist 
diaraosis. 

rrognosis. — Kccrudcsccnees are crccplional. The disease is never fatal. 
Convalescence is generally rapid, but ertreme depression, malaise, asthenia, 
and digestive distnrbanccs may persist for one or two weela. 

Treatment. — PnornVLAcric. — Destruction of sand-flies, by spraying of 
rooms, tents and dugouts, the avoidance of proximity to breeding-places, 
the nse of repellants applied to the ankles, wrists and exposed parts at sunset 
and of sand-fly nets at night ere measures deigned to reduce the incidence of 
infection. 

Cohative. — Cases are treated by rest in bed during the febrile period, 
cold sponging when the temperature exceeds 103® F., and a mixture of. 
aspirin, phenacctin and cafTcm citrate. At onset, opium in the form of 
lixtractum opu liqitidnm may aflord considerable telwf. 


DENGUK 

Synonyms. — ^Dandy Vever ; Break-Bone Fe>cT. 

Definition.— A specific fever, lasting five to seven Jays, caused by a 
filtrable ^nrus which is transmitt^ by Aales ayji/pii or certain other species 
of this genus. A saddle-back temperature chart, severe rlicumatic-like pains 
in the limbs, backache, bradycardia, leucopamia and a mcaslea-Iiko eruption 
appearing about Ibe third-fourth day arc characteristic. Many atypical clinical 
forms occur. 

Etiology. — The disease occurs unis'ersally throughout the tropics and 
subtropics, where it is often endemic ; from time to time explosive epidemics 
or pandemics arise. j\Il ages and both sexes arc liable to infection. The virus 
is filterable, and exists in the blood for some 18 hours before onset and for the 
first three days of fever. It is communicable to man by direct blood inoculation 
during this period, or by the bites ofeertain species of Aedes mosquitoes. The 
mosquito takes 11 to 14 days to become infective, and remains so for life. 
The common vector is the domestic mosquito, ASdej! owing to its 

habits the disease is especially common in towns on the sea coast. Aede^ 
albopichts also transmits dengue in the Pliilippincs, while Aedea scuteVaris 
has recently been proved to transmit dengue to troops in New Guinea in areas 
in which Aedes agypli is absent. The same \'ira.s tran.smitted experimentally 
to volunteers by the same batch of mosquitoes can give rise to a very variable 
picture. Some volunteers fail to develop fever, though their blood 
contains the virus ; others may have a two-day fever j others a saddle- 
back typo of temperature chart; and others continued fever of five to 
seven days’ duration. Demonstrable immunity follows experimental infection. 

7 
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ImmtmitjalsodevelopsfoUowiognatar&l infection, anSvlieBindividtiAlaeafrer 
second or third attacks of dengue these tend to be of Icesened intensity. The 
fact that large epidemtea are separated by ioterrals of many years appears to 
depend on acquired immunity in the local population. Ki'a'comots ai» always 
most prone to the disease. 

Pathology. — ^Jvothing dehnite ia known of this, as the disease is only 
fatal in the presence of complications or intercurrent disease. 

Symptoms. — ^In epidemics, the severity and clinical picture vary con- 
siderably at difTercnt times and in different areas, and though typical cases 
are always recognisable many atypical ones ate cnconnt«ed wmeh do not 
conform to the classical picture. 

The inenbation period is generally five to ten days. In the typical case, three 
pLases ate recognised : (1) the stage of invasion, (2) the stage of remission, 
and (3) the stage of secondary rash and tenmnal fever. Frooromata inclnde 
general malaise and paias in the limbs. Generally the onset is absolutely 
sudden, with a rapidly zisisg temperatore of 102* F. to 103" F., associated 
with headache ana aching eyeballs, more marked on movement. The skin, 
especially of the face, is congested and shows a general flashing — the so-called 
primary rash. Backache is very severe, and much pain occurs at the mnscnlar 
insertion about the joiats. Insomnia, initial depression, anorexia, vomiting, 
‘and constipation are not iafreMent. The pulse, at first rapid, soon begins 
• to Blow, and after three to four days the temperature falls by crisis ; this may 
bo accompanied by dianhcca, sweating and epUtaxis. Symptoms now 
improve, but after 12 hours to three days the temperature rises again, prodnc' 
ing the saddle-lnck chart. Pains and depression recur, and a roscolar rash, 
fading on pressure, appears ; it is best seen on the dorsal eorfaco of the hands 
and ^t but also involves the face, neck and trook. The rash simulates 
measles but lacks its dusky red sppeataoce. Occasionally it b ponctlform. 
and then somewhat resembles the eruption of scarlet fever. A rose-red finsh 
of the palms of the hands and soles of the feet is not infrequent. Occasionally 
dengue rashes become petechial. The desquamation is fuxfuraccous in type, 
may be associated with marked itching and may persist for two weeks. A 
Icucopcnla with J^unphocytosis is characteristic. Glandular enlargements 
may occur, and in some epidemics adenitis is present in at least 30 pec cent, 
of ^es. Two or three days after the eecondary fever and rash appear, the 
temperature falls and convalescence bc^ns. 

Other clinical types are frequently encountered. One typo presents a 
one-phase fever like sand-fly lasting two to thno dajw ; another is character- 
ised by continued fe%’cr of five to seven days’ duration, svith a terminal crisis ; 
the rash is by no means invariable. 

Complications and Sequelae. — Genecal debility^ asthaoia, ooncciLu 
insomnia and mental depression may persbt well into convalescence, and 
persistent rheumatic-hke muscular pains lo the vicinity of the joints may prove 
verv IrouWosome. 

Diagnosis. — Influenza, sand-fly fever, yellow fever, rheumatic fever, 
measles, Geiman mcaalea, ecariet fever, secondary syphilis, leptospirosis, 
malaria, para-typhoid, and typhus may be confused with dengue. The 
respiratory involvement in influenza ; the early albaminniia and jaundice 
in yellow fever ; the swollen joints in iheumatic fever ; Eoplik’s spots and 
early coryza of measles ■, the rapid pulse, adenitis and leucoeytcais in scarlet 
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fever— these will often enable a diagnosis to be made. Specific Jaborstorj 
tests, the clinical features and the course of the disease will assist in differ- 
entiating the other maladies mentioned. 

Prognosis. — Different epidemics varf in virulence, but the death-rate 
N extremely small. 

Treatment.— Prophylactic.— Prevention of breediup and destruction 
of the larvm and adult mosquito vectors will prevent the diiscase. As Aedes 
is a day-biting mosquito, it is important to treat all dengue patients nnder 
mosquito nets for the first three days of their fever, and for hospital staffs to 
use anti-mosquito rcpcllaut lotions and take other appropriate precautions 
in daylight hours ns well ns at night. 

CcRATiVE. — ^No specific treatment is available. The patient should be 
kept in bed on a light diet for at least three days after the fever has terminated. 
An aspirin, phenacetin and caffein citrate mixtore is hclpfnl for toxic pains ; 
and sedatives and cold sponging may be necess-iry to induce sleep. 

During convalescence, tonics, good food, and a change of climate may lie 
necessary to restore health in asthenic and depressed dengue patient*. 

LYMPUOGU.VKUI.OMA INCmNAUl 

Synortyms.— Climatic Bubo; Tropieal Bubo ; Lyropliopathia Venereum; 
PoradeniUs. 

Definition. — A venereal disease due to a filterable virus characterised by 
a herpetifonu chancre on the genitalia or peri-anal region, inflammation of 
the corresponding regional lymphatic glands, and fever. In males the ingnino- 
cnixo-iliac glan^ and in females the pararectal and pelvic glands are chiefly 
involved. Chrome ulceration and elephantiasis of the pudenda ate not 
uncommon in females, and inflammatory stricture of the rectum may occur 
in both sexes. 

Etiology. — The disease has a world-wide distribution, but is especially 
common in China, Japan, Malaya, East nod W&<t Africa, and in North and 
South America. Though more common amongst coloured races, especially 
negroes, it is being recognised with increasing frequency in Europe. The 
disease occurs mainly in adults, is essentially venereal iii origin, ana is com- 
monly acquired in the tropics and sub-tropics following coitus with native 
women. Sailors often acquire the disease in Eastern porta. The v-irus 
particle has a diameter of QT25 to 0-176 ji, is filtcable, auu. was first succesa- 
luUy transmitted to monkeys by intracerebral inoculation of bubo pus by 
Hellerstrom and Wassen. Mice arc similarly susceptible. In guinea-pigs 
large buboes may follow the Bubculancons injection of sterile bnbo pns. 
Surgeons have developed axillary bnbocs from lesions on the fingers when 
operating on infected patients, and children have acquired infection from 
simple contact. 

Pathology.— The oxtiroated glands show marked periadenitis, and form 
conglomerated masses. The cut section often preseata a reddish or violet 
tinge. Foci of purolent softening may occur, and sometimes pns cavities, 
containing thick rouco-pua of a grey to light green colour, are produced by 
their coalescence. Microscopical sections of the bubo reveals granulomatous 
tissue, epithelioid cells, fibroblasts, occasional ^nt cells, ana polymorpho- 
nuclear leucocytes ; epithelioid cells with paUsade arrangement are very 
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charactcmtic. Cbroouitm staminp ioclnsion bodies, known as Gamma bodies, 
are foand within kmpbocytes and plasmoc^es in the infected glands. 

Symptoms. — in males, the primaiy lesion is as a role overlooked. It 
occurs as a small berpetifonn nicer, generally situated in the coronal aniens on 
the penis, and appears a few days to three weeks after coitas. Swelling of the 
median group of inguinal glands draining the ano-genital region follows in 
about two or three weeks, the Umita being one to six weeks. Bilateral glandular 
involvement occurs in 35 per cent, of the cases. The onset is generally insidi- 
ous, with alight stiffness or tenderness in the groin, and fever. Often pain is 
absent ; rarely it may be severe. The skin is at first red, bnt os swemng of 
the glands with periadenitis and hard brawny infiltration proceeds, it changes 
to n blnUb-vioIct tint. The conglomerated glands are hard to the tonch, 
generally only slightly tender, and show no fiuctnation nnless suppnration is 
advanced. Fistmm form in about half the cases. Thongh the iliac glands 
are frequently enlarged and palpable, they never present clinical evidence of 
suppuration. Healiug with scarring may occur within two mouths or be delavcd 
1| years. The general symptoms inclode fever, anorexia, weakness and loss 
of weight. Although the fever is usually remittent in type no characteristic 
temperature chart is present, and not infrequently the temperature becomes 
normal in seven to ten days, but sometimes it is prolonged and a typhoid -like 
state snpervenes. Recurrent fever b occasionally associated with exten- 
sion of the adenitb. Rbenmatio and allergic skin manifestations are not 
uncommon, and include painful ted swollen joints, eiytbema nodosum, 
erythema mnltifonnc, scarlatiniforin and urticaria! eruptions. 

In females, primary lesions may occur on the genitalm or peri-anal region, 
and the para-rectal glands are commonly involved ; ^ese glands often sup- 
purate and form fistulco which may open into the vagina, toe rectum, or the 
skin sear the onus. The disease runs a chronio course ; fibrous stricture of 
the urethra, vagina and rectnm may develop, or elephantiasis of the vulva 
fcstldomlnc} follow lymphatic obstruction. Polypoid swellings may occur 
about the anus, while the lower portion of the rectum may ulcerate and 
become converted into a narrow indurated ulcerated tube, with widespread 
fistuko below the stricture. According to Stannus tlus b generally situated 
some 3 to 8 cm. above the anus. Rectal stricture b more common in females 
—especially in prostitutes — and b associated with the passage of blood, 
mucus and pus from the bowel, and increasing constipation. 

Diagnosb.— Climatic bubo has been called the sixth venereal disease, 
and the history and clinical features are most important in a correct 

dtaguosb. Where periadciutb and induration are extreme, actinomycosis 
may bo simulated. Herpes gcnitalb, filorbl adcuitis, septic and tuberculous 
adenitb, venereal bnbo the result of chancroid, gonorrhcca and syphlUs, as 
well as other buboes, such as result from pbguc, rat-bite fever and tuiarxmb, 
may need dlTcrentiation. Histological section of material obtained at biopsy 
and Prei’s intradermal test, using a 1 in 10 dilution of virus-containing pns 
sterilised at CO** C., may be of ossistaoce ; 0-1 c.e. of thb antigen is injected 
intradcrmally, reading being made at the end of 18 hours. Aposltlvc reaction 
b cbaracterbed by the appearance of a reddbh, infiltrated papule, mcasoriog 
from 7*5 to 20 mm. in diameter. It b regarded as a manifestation of cutaneous 
allcrg}*, and b said to be speeifio for climatic bubo. Animal inoculation and 
the moose protection test may bo resorted to in doubtful coses. 
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Lesions in the ano-gcnital region mast be diiTetcntiated from filarial 
elephantiasis and ulcerative gmnuloma pudenda. Polypoid Bwcllings should 
bo distinguished from piles, simple polyposis and bilharzia polyps. Rectal 
stricture which is not due to surgical or other trauma or new growth is almost 
certainly caused by this virus ; in the past it has generally been erroneously 
attributed to gonorrhoea, chancroid, syphilis, or tnbcrculosis. 

Prognosis. — ^Tho disease runs a Aflerent course in different individuals. 
In males, unless the rectum be involved, the outlook is good though the 
disease may last many months. In females, with extensive ano>gcnitaI 
manifestations, such as fibrous strictures and multiple fistulm, permanent 
invalidism may result. 

Treatment. — ’Tho patient should be put to bed, have a nutritious high 
vitamin diet, and given a course of suIphnp)*ridino or some similar sulphona* 
mide, as somo patients appear to 1x3 cored by this treatment. If the glands 
arc small and have not suppurated they are best left alone. If suppuration 
has taken place, aseptic aspiration may be undertaken. Excision at this 
stage may result in secondary infection, and should not be attempted. When 
operative interv'cntlon is practised to early cases, it should be remembered 
that too extensive removal of the groin glands may result in elephantiasis 
and the femoral chain must be left intact. 


N. naUILTON FAlUtJIT. 


UnuTBS Simplex (see p. 1483). 

Herpes Prepotuus (see p. 1483). 

Verruca Vulgaris {see p. 1497). 

Molluscum Co.vtagiosum (see p. 1499). 

Acute Anterior Poliojiyelitis (see p. 1619). 
Encephalis LEmARGicA (see p. 1C08). 

Herpes Zoster (see p. 1615). 

Rabies (see p. 1616). 


a THE MYCOSES 

Numerous fungi are pathogenic to man, and the lesions caused thereby 
are conveniently described as the mycoses. 

Somo of the diseases, for example the ringworms, arc described in other 
sections. Six of them will be described here — actinomycosis, mycetoma, 
sporotrichosis, aspergillosis and blastomycoeis, the lesions of whicli are of the 
nature of infective granulomata. 
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ACTiNoaiycosis 

Synonym. — E&y-fongus Disease. 

Definition. — local infection, tending to become general, due to the 
Slreplolhrix adinomj/ceJ, prodncuig gran^oraatous lesions chiefly in the 
jaw, eldn, lung and digestive tract. 

iEtiology. — Aclinomycta boi'is was first described by Bollinger in 1877 
as the micro-organism producing large, hard, sarcomatous-like masses occur- 
ring about the jawbones of cattle, and in the following year Wolff and Israel 
found the same organism in human cases. 

The characteristic of the disease is a suppurative lesion, the pus from 
wliich contains Nusible granules which, crammed microscopically, are seen 
to have a centre of n closely meshed filamentous network, mth a border of 
radially arranged etriations, often coding in club-shaped bodies. Formerly 
these cluh-shajied bodies were thought to be spores, but they ate now re- 
garded as hyaline thickenings of the sheaths of the thrc.ids. The clubs are 
only found in preparations made from pus from active lesions, or in cultures 
on media in which scrum or blood ia employed. 

It is essential ia examining suspected pus to isolate a granule. If granules 
bo not readily delected In the woond or in the pus, Colebrook has pouted out 
that if pus be \igorously shaken in a tube of water the granules, not bciug 
emulsified, will sink to the bottom and may be removed by a pipette. Micro- 
scopical exatninstion is very much facilitated by crushing the nannies 
betuecn two slides. The mycelial Glamcots retain Gram’s stain, wliile the 
clubs lose it and take the counter-stain. Cnlture is in any case difficult, 
depending to a large extent on the amount of secondary infection. To 
elimmate this as far as possible the granules should be well shaken in a sterile 
saline solution, and then after crushing between sterile slides sbonld be 
sown on to glucose agar plates which are incubated anaerobically, or crushed 
granules may be shaKcu up into melted glucose agar which is aspirated into 
long sterile tubes according to the methc^ of Vigual. Numcroua subcultures 
may bo necessary to complete the isolation of the organism. 

Mode of invasion. — Till recently the view has been held that actinomy- 
cosis was conveyed to cattle nod man from vegetable sourcea. Colebrook, 
in a review of 28 cases coming under his observation, brings forward strong 
reasons for believing that the fungus may be present under normal conditions 
in the alimentary tract. He quotes I^rd as finding similar organisms m 
carious teeth and tonsiilar crypts, and himself found not dissimilar fila- 
mentous organisms in each oi six carious teeth examined. He abo has 
shown that the scrum of heavily infected patients causes agglutination of 
suspensions of actinomyces, os aUo docs tho scrum of inoculated rabbits. 
The same observer supports the observation of Klinger as to the frequent 
association with actinomyces bovis in actinomycotic lesions of a minute 
Gcam-uegativo cocco-baculus, to which Klinger gave the name of Bacillus 
actinomycelium comi'tons. The aignificance of the association is not known. 

Symptoms. — ^These depend upon the anatomical distribution of the 
granulomata. 

1. TifE Jaw and adjacent Stbcctdres. — When the infection occurs in 
tbcfe p.art» the patient pTc-wnta a swelling very like a sarcoma, generally 
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aboat the an^Ic or ramus of the mandible. The BwcUing may, however, aficct 
•the submandibular tissues and lymph glands rather more than the jaw itself, 
and one of the writers has recently seen a case in which the lesion was confined 
to the glands. The swelling is tender, somewhat painful, and not generally so 
hard as in sarcoma. It may show one or more spots of softer consistency than 
the rest of the lump. In most cases there is no obvious source of infection 
inside the mouth j the assumption is — in tho light of observations quoted 
above — that the avenue of invasion is a carious tooth, or tho gums and peri- 
odontal membrane. 

2. Tne 1^JTESTI^•E3 ; Appcs’mcms. — ^Tho favourite site of infection is the 
ciccum and appendix region. The disease tnanifeste itself either as an attack 
of appendicitis, most often acute, in which case the diagnosis is made only 
at the time of laparotomy ; or as a slowly growing lump in the right iliac 
fossa, with some pain, tenderness, and constitutional disturbance, in which 
case suspicion may be aroused as to its n.iturc. if it be remembered that this 
region is a site of election for the ray fungus. There is a tendency for the 
infection to spread from the ileo-caecal region— (o) to the adjacent jjcriloueiim ; 
(i) to the ahnominal will ; (c) to the liter. For this reason it is rare to find 
the lesion confined to the anpendLx by the time operation takes place. For 
this reason, too, the first evidence of ciccal infection may bo the involvement 
of the parictes in the lower right quadrant of the abdomen, in which case 
there is always a probability that tho infection has spread from the bowel. 
The liver is sometimes involved alone, that is, without obvious intestinal 
infection. The disease is only to be dblinguishcd from abscess by puncture 
or by free incision. 

3. The Pleuoa asd LuNd.— Actinomycosis in the.se tissues is W no 
means r.ire (see section on Rc.spiratory System, pp. 1230, 12D0), and tho 
disease should constantly bo borne in mind by the practitioner wlien faced 
with an obscure case in which indefinite physical signs appear at one base, 
with cough, fever and (not eeldora) haemoptysis. In some cases a fairly frank 
pleuritic eilasion appears, and the bacteriological examination of the e.rudate 
reveals tho nature ot the disease. In other cases the clinical picture resembles 
.a basal tuberculosis. As the disease progresses tho difTercntial diagnosis lies 
between ray fungus, bronchiectasis and new growth. Hirmoptysis which 
recurs in the absence of any evidence of tuberculosis in an obscure case of 
pulmonary disease, is highly snggestivc of actinomycosis of the lung. The 
later stages of the disease still resemble pulmonary tuberculosis ; wasting, 
intermittent fever, purulent expectoration, cough and physical signs of 
progressive Inng infiltration with destruction. 

4. The Skix. — G ranulomata sometimes appear in the skin and subcu- 
taneous tissues (a) alone, or (i) complicating the disease in deeper slnicturcs. 

(o) The neck and scalp ate the parts most often affected. The initial 
lesion is a rounded swelling, not very acute, and therefore resembling a tuber- 
culoma rather than the result of a pyogenic infection, but usually firmer in 
teitore and larger than tho lesion seen In tuberculosis of tho skin. It has 
therefore to be distinguished from sarcoma and from gumma. As the lesion 
progresses it involves the subentaneous tissue and tends to ulcerate, after 
the appearance of one or more soft and dusky-red areas on it. ^Vhen ulcera- 
tion occurs at these points, pus escapes, and this contains the tell-tale grannies 
cbaracteristie of tho infection. At this stage the appearance is not unliko 
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that of a chronic carbanclo or a aapporating gamma. Ultimately the akin 
“ breaks down ” orer a considerable area of the swelling, and a chronic 
nicer forma, %rhich discharges freely. 

(b) Similar ekia lesions appear not seldom in a^ociation with primary 
infccllona of deeper strnclures, these superficial deposits having the signifi- 
cance of melftslJitic pyseraic deposits. 

5. The BjurN'. — ^I'he brain, hfco the sb'n, may be infected by direct spread 
from an adjacent lesion, or it may snlTei by way of a general pyasmic process. 
In a case under the observation of C. Ernest West and Horder a chronic otitis 
media was complicated by granuloraata in the scalp, from which the strepto- 
Ihrix was demonstrated in films and grown in tubes of blood-broth. Cerebral 
symptoms developed, and the patient died coro.itose. At the post-mortem 
examination a large abscess was found in the centrum ovale of one hemi- 
sphere, and the mycelial threads were fonnd in the pus in considerable 
nambers. 

Diagnosis. — Hints have hecu given in the preceding account relative to 
the differcntwl diagnosis from tultorcoloma, sarcoma, pyogenic infection and 
gumma. The eki^ reason why actinomywsis goes sinrecogniscd is that the 
powiWlify vj its eirstenee is ottrlooXed. All materials from a suspected case 
(pus, pleural exudate, sputa, material from liver puncture, excised lymph 
pland. 1 , etc.) should l>e carefully exatnined for mycelium, and the bacteriologist 
should have his attention dcaivn to the possibility of its presence. Sputa 
from a case of recurring hemoptysis, w which a negative report in respect 
of tubercle bacilli has been returned on scvoral occasions, have been found 
to contain threads of actinomyces wbeu the uecessary investigation has been 
specially asked for. 

Course and Prognosis.— Although those vary much, there is, as nmy 
be loferrcd from remarks already made, n tendency for rny-fungus infection 
to b<^me pyamic in character. It is this feature which gives the serious 
note to prognosis in all cases. In lesions about the iawand iu sViu infections, 
that are primarj' and not associated with \Tsccral infection, the outlook is 
not nearly so bad os when tbc lungs, liver or intestinal tract arc involved 
and when (he skin lesions aro multiple aud secondary. Early diagnosis, if 
possible before secondary infection (usually staphylococcus) has taken 
place, odds greatly to the chance of recovery. One of the most important 
points in connection with prognosis is the uncertainty as to the complete 
extirpation of the fungus after treatment has been apparently eucc&ssfui. 
Relapses aro common, and must be allowed for in any thorough programme 
of treatment. 

Treatment. — So soon as the dbgnosb is made, the question should be 
raised whether or not radical surgical measures are practicable. If they 
arc they should be pursued without delay ; any abscc-ss or infected area 
sliould W drained, or ioeiaed and freely cutelled ; infected lymph glands 
should be cxcUeil ; doubtful teeth should bo &acrifice<l. Conflicting ore the 
reports on the value of sulphooaruidc therapy in this infection ; one full cour«c 
of sulphathiarolo or snlpfaapyridine (see pp. 17, 18) is certainly worthy of 
trial. If it fails, the exhibition of potassium iotlidc in full doses should follow 
these surgical measures, or should take their place in all coses in which they 
arc for some reason impracticable. In some cases it is reasonable to try the 
patient’s response to iodide before planning operative measures. The drug 



ASPERGILLOSIS ' 


201 


should be given freely diluted with wntcr, and it should be gradually increased 
from an initial do^e of 30 grains in the day to GO grains, or even to 120 grains 
if this amount can be tolerated. If recovci^’ takes place the iodide treatment 
should be renewed for certain periods now and again to goard against relapses. 

Vaccine therapy is of help when combined with adequate surgical 
measures. The preparation of an autogenous vaccine presents few practical 
difficulties, and stock vaccines arc available, containing 25 million mycelial 
fragments per cubic centimetre. If staphylococci be also present the 
appropriate vaccine may be combined with tho mycelial one. 

Treatment by X-rays has also been advocated ns a supplementary 
measure. 

SPOROTRICHOSIS 

In this dbease, which is much less common than actinomycosis, 
lesions (granulomata) appear in the skin, and rarely in tho muscles and 
bones. 

jEtlology. — The causative microbe was first described by Schenk in 189S. 
Two varieties, Sporolrtchum sehenki and 5. beurmanni, were originally 
described, but arc now generally regarded as identical. The organisms 
occur in pus ns oval or fusifonn spores, and grow in culture as a colourless 
branching septate mycclinm, with clusters of brown fusiform spores on tho 
ends of the filaments. Occasionally tho spores arc arranged round the fila- 
ments. They stain well with the aoiline dyes, but irregularly with Gram’s 
stain. Growth occurs under aerobic coudlttons only, and on ordinary labora- 
tory media. Cultnrcs are best made from closed lesions, wbich should be 
punctured with a widc-borc needle, and the material aspirated should be 
thickly sown on glucose agar plates, which should be kept at laboratory 
temperature. The colonies, wliich appear in from 4 to 10 days, are very 
characteristic. At first white, thick and leathery, they later become con- 
voluted and coiTcc coloured, and still later may l>ccomo black. Laboratory 
animab, especially mice and rats, ore susceptible, the lesions resembling 
those in man; but the disease is seldom fatal. The serum of infected 
individuals agglutinates tho spores of tho organism, and specific immune 
bodies can be demonstrated by complcment-fization testa. 

Symptoms and Diagnosis. — See p. 1482. 

Treatment is on tho same lines described for Actinomycosis. 

ASPERGILLOSIS 

Infections with ospcrglllus, usually A./umijaiiu, have been observed in 
the middle ear, on abraded comcai and in the lung. The organism is of the 
group of Ascomycetes ; it grows on ordinary laboratory media, and frequently 
occurs as a contamination. 

Cases of lung infection are not very rare (see p. 1230). They resemble 
cases of chronic pulmonary tuberculosis vc^ closely ; indeed, they are gener- 
ally mistaken for this disease until investigation of the sputa reveals their 
true character. 

IIORDER. 

A, E. Gow. 

JouN SlATTinsws. 
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MYCETOMA 

Sjnonj’ms. — ilsdara Foot ; Fungus Foot ; Pseudo-actinomycosis. 

Definition. — A clironic panulomatous condition affecting especially tlie 
feet, cbaracterised by marked Evrellioz and tic appearance of cxtermil ncxinles 
connected witli deeper sinosea wLicn exude oily, pnrolent fluid containing 
variona coloured fungoid granules. 

etiology. — The disease is endemic in certain parts of India, especially 
in the iladras Presidency (Madura), but it also occurs in Ceylon, Madagascar, 
parts of Northern Africa auch aa Ejiypt, the Sudan and Algiers, as TtcU as in 
Cochin-China, Senegambia, the United States, Went Indie?, and South 
iVmerica. It is found in country dutricts, and generally attacks those who 
go barefooted, the mycetoma fungus probably gaining access through thorn 
punctures, small cats or abrasions. Males are more commonly affected 
than females, and the disease is especially prevalent in the third and fourth 
decades of bfe, being generally confined to natives. Many different fungi 
which Lave the capacity in animal tissues to produce grains composed of 
hypheo have been described as causing mycetoma. Laveran divides them 
into two groups ; (1) tho Actinomycoses, caused by fungi of the genus Actino- 
myces (Discomyccs, Kocardia, etc.) ; (2) tbo Maduramycoscs, caused by true 
fund, the most important of which is the genus Madurella. White, red and 
bla» varieties of mycetoma occur clinically. 

Pathology.— On section through the softened, iclly-like tissue, sinuses 
and cystic dilatations communicate with external nodules and iotcmal 
trrauulomatous inflUrations which ultimately implicate muscle, fascia and 
bones, forming a honeycombed cheesy mass. Botn the cysts and sinuses are 
filled with whitish-yellow, red or black granules like fish's toe, which miero- 
Bcopicolly show narrow, nucleated threads and peripheral, club-like swellings. 
Section sko^vs fungoid granules surrounded by mononuclear and leucocytic 
infiltrations and by fibrous-tissue cells. 

Symptoms. — The inculmtion pened is not definitely known, but in 
about 00 per cent, of cases there is a lustory of trauma ; many weeks or moniks 
may elapse before local lesions develop. The first signs are tho presence of 
one or more hard, painless, subcutaneous nodules which are about 0-5 to 
1*0 cm. in diameter and generally involve tho solo of the foot, and more rarely 
the hands, face and limbs. Unuke actinomycosis the glands and viscera arc 
never affected, adenitis, if present, being due to secondary bacterial infection. 
After several months swelling mcxc.'ises, the nodules break down and ulcerate, 
Binuses ate formed and discharge their charocterUtic contents. Finally, the 
parts become riddled with rinuses, exuding foul-smelling, scmi-punilent Quid. 
The foot becomes more and more swollen ar.d tiistorted, but jt shows little 
tendency to pain or hximonhage. In the early stages the general health is 
not adversely affected, but latex ana^nua and cachexia develop if Bccondary 
bacterial infection snpervcnc.s. 

Diagnosis. — Tliis is rc-idily made by finding the characteristic fungi in 
the pus, but tho ideutjGcation of the actual species of mycetoma xequites 
detailed laboratory investigation. 

Prognosis.— There b no tctdcncy to natural cure, and if untreated the 
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prognosis is bad, the patient generally dying from intcrcurrent disease or 
secondary infection witmn fifteen years of onset. 

Treatment.— pEorim.ACTio. — Protection of exposed parts, like the feet, 
from thorns and spikes of barley vonld probably prevent the disease. Walking 
barefooted is to be avoided. 

CoRATivi:.— Sargery is the only satiafflctoiT treatment. In the early stages 
curettage, or local excision of the nodules with the electric cautery may prove 
successful. In sinus-riddled feet amputation is the only cure. 


BLASTOMYCOSIS 

Synonyms. — Gilchrist’s Disease ; Chicago Disc.ise. 

Definition, — A term applied to certain chronic granulomatous lesions 
of the skin or viscera, caused by yeast-like blastomyces. 

Etiology. — People of any ago arc susceptible, but males in the industrial 
classes are moat often affected. The disease was especially prevalent in 
Chicago, bnt is now known to occur iu all parts of the world. Uostcllani holds 
that there arc at least three different species of DIastoinycoidcs — B. tmmiVis, 
B. inmttlilidxs and B. tuhrensis. 

Pathology. — Kodules, gummata, papillomata and ulcerations may be 
produced in the skin, and tumour-IUcc crannlomatn and abscesses in the 
viscera. The pathological lesions resemble the tissue reactions induced by 
the tubercle bacillus, but the central necrosis is less, and yeastdike organisms 
are present. 

Symptoms. — ^The clinical manifestations are very \*ariable. Jocobson 
divides the primary cutaneous manifestations into papulo-ulcerativc, papillo- 
matons and gummatous types : cutaneous lesions secondary to systemic 
blastomycosis consist of superficial ulcere with granulating bases which 
exude pus or form crusts. Local pain and discomfort are produced. 

In systemic blastomycosb the clinical picture resembles a subacute or 
chronic pysemia, and almost any organ may be involved ; the lung (95 per 
cent.) and kidneys (30 percent.) are most frequently implicated, producing 
localising features rcsembliug pleurisy or pueumonia on the one hand and 
nephritis on the other. Osseous involvement and blastomycotic meningitis 
may also occur. 

Diagnosis.— This depends oa the demonstration of blastomyces in pus, 
sputum or cerebro-spinal fluid ; moist specimens are prepared by mixing with 
a drop of sodium hydroxide (10 to 30 per cent.) and examined microscopically, 
when the round or oval, highly rclractUe bodies (5 to 20 n) surrounded by a 
hyaline capsnle, may be observed. They may also be cultured on glucose agar. 

Prognosis. — Cases with localised cutaneous lesions as a rule ultimately 
recover if properly treated, but in ayeteraic blastomycosis 90 per cent, of 
cases end fatally m a few weeks to three years (Jacobson), Cerebro-spinal 
cases invariably die. 

Treatment. — Skin lesions should be radically treated by complete re- 
section with the cautery, or curetted and cauterised. Iladium and X-ray 
treatment combined with full doses of iodide, «.c. 20 to 60 grains three times a 
day, are sometimes successfuli Systemio blastomycosb cases should receive 
large amounts of iodide. Autogenous vaccines arc worth a trial. 
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COCCIDIOIDOSIS 

Synonyms. — California Disease ; Coccidioidal Granuloma. 

Definition. — An acute, sub-acute or clironio disease, characterised by 
granuloma formation in the fildn or viscera, caused by the hypho-mycetic 
fungus, Cocctdioi/les immilit. 

Etiology. — The discrao is endemic in certain parts of North America 
and effects persons of any ape. ilales of the working class arc particularly 
prone. The causative agent w C. imwiitM which appears in the tissues or pus 
as a spherical, double-contoured body measuring 5 to 60 The fungus is 
readily cultured and laboratory animab are susceptible. 

Pathology. — The lesions arc those of an infectious granuloma and the 
tissae changes include tubercles, caseation, necrosis, abscess formation, 
cavitation, fibrosb and even cnimCcation. 

Sjrmptoms. — .4s in blastomycosis both entaneous and systemic mani- 
festations may be present, but the latter arc more frequently observed. 
Acute, rub-acute and chronic types are described. Nodular lesions may 
involve the dermis, and flaccid tumoars, gummatous-Ukc ulcers, and abscesses 
containing thick mucoid pus may be found in the subcutaneous tissues. A 
ecrofulodermic t^e of lesion iovolving the superficial lymph glands, especially 
of the neck, » atso desetibed. Srstemic ccccidioidosis frequently involves the 
lungs, when it resembles tuberculosis, though early bs^moptysb is rare. Menio* 
gltb and inrolvemcnt of the bones of the foot, ribs and vertebral column may 
occur. 

The disease is ptogressivo in character, lasting a few weeks to several 
years. 

Diagnosis.— Numerous diseases includbg tuberculosis, syphilis, bissto* 
mycoas, spototiichosis, mycetoma and bacterial osteomyelitis may be 
smulated. Diagnosis essentially depends on isolating C. immitis from 
pathological exudates. X-rays may be of assistance where bone is 
implicated. 

Prognosis. — The more chronic type of the disease responds if treated 
early, but once the viscera arc invol«d recovery is doubtful. Acute 
cases die. 

Treatment. — X-rays and iodides have proved disappointing. Jacobson 
recommends intramuscular injections of colloidal copper every four to seven 
days, and coccidioi^n (exotoxiD and cudotoxin} every 6 to 1 1 days, the interval 
being determined by the local and constitutional reaction. Carbon dioxide 
snow may be used for isolated locol lesions. MTicro the lesions have been 
confined to one limb early amputation hos resulted in cure. 

TORULOSIS 

Definition. — An infection produced by a yeast-like organism, Torula 
histohiliea, posseting a special affinity for the ceicbto-Bpinal system and lungs. 

iEtiology. — IT jc disease affects both men and women and lias a wide- 
spread geographical distribution. Species of the genus Torula reproduce only 
by budding without mycelial or endosnore formation and do not ferment 
sugar; in pus and ccrcbro-spinal flow they appear as ovoid or spherical 
stmetares, measuring 3 to 15 ft, with definite cell walb (Jacobson). 
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Pathology. — Chronic leptomcninptis is present, while the brain shows 
tubercles and gelatinous cyst-like structoxes ru which torula} abound. Clear 
spaces containing gelatinous material ore found round the parasites in 
tne tUsnes, and this constant Boding led Stoddard and Cutler to name the 
parasites Torula hislol^iea. Similar lesions may occur in the lung which 
may be honeycombed, the interstices being filled with gelatinous material. 

Symptoms. — Occasionally localised torulosis involves the akin or mucous 
membranes, but much more commonly there is prima^ involvement of the 
cerebro-spinal system. The lungs are generally secondarily implicated, bat 
we have observed one case in which the patient was treated for pulmonary 
tuberculosis many months before meningitis ensued ; at autopsy the lungs 
showed extensive gelatinous inCltratton. 

Diagnosis. — Clinically, these cases simulate tuberculous meningitis, and 
unless cultures arc made the torul® may readily be mistaken for l^unphocytes. 
The cerebro-spinal fluid is under incrc.ased pressure, and contains excess of 
globulin and lymphocytes, but the sugar reaction is negative. 

Prognosis. — course of the disease is sub-ncuto or chronic, lasting a 
few weeks to two years, with an average duration of 4i months. In localised 
infections the outlook is fairly good, but systemic torulosis is practically 
always fatal. 

Treatment. — Surgical resection with the cautery is the treatment for 
local lesions. In generalised infections Bulpbonnmido therapy is worthy of 
trial. 

RHINOSPORIDIOSIS 

Definition, — A chronic disease due to Hhinosporidium teeberi (Wernicke, 
1905), which produces nasal polypi and papillomata of the cheek, conjunctiva 
and lachrymal sac. 

Etiology. — Until recently the organism was regarded as a protozoon, 
but Ashworth Las now shown it to be a vegetable mould belonging to the 
order Phytomycctes. The younger forms arc rounded bodies, some C microns 
in diameter, possessing a capsule, a single nucleus and cytoplasm containing 
food granules. Multiplication by Cssion occurs and sporangia or large cysts, 
250-300 microns io diameter, with a cellulose coating result ; later, numerous 
daughter cysts are discharged from a definite pore in the wait of the mother 
cyst. Infections have been recorded from India, Cochin-China, Ceylon, 
Argentine and jjforth America. The mode of transrafesfon is unknown, but a 
six^ar if not identical fungus, lUtinosjioridium equi, affects the horse, and 
man may acquire the disease from tbb aourcc. 

Pathology. — ^The organisms develop in connective tissue cells, causing 
fibroblastic activity, round-ccU infiltration and epithelial proliferation. 
Polypi result which may involve the nose, couinnetiva, lachiymal sac and car, 
and papillomata of the penis and vulva have also been described. 

Symptoms. — A history of nasal symptoms extending over years may be 
obtained. The polyps are soft, vascular, bleed easily and show a marked 
tendency ;o recur. 

Treatment. — The polyps are removed surgically, a wire snare often 
being employed. Wright has observed tumours disappear after a course of 
tartar emetic intravenously. 

N. HAKitTON Fairley. 
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D. SPIROCHETAL INFECTIONS 

SYPHILIS 

Definition. — A specific disease due to entrj' of a micro-organism 
{Sj)irochaia pallida or Treponema jxdlidufn) into the tissues, cither by inocula- 
tion into the elan, mucous membrane, or veins (acquired syphilis), or by 
transmission »« utero (congenital syphilis) 

In acqtdred eyphilis, unless conveyed by transfusion, a primary sore 
commonly develops at each site of inocolatioQ, and may be followed after a 
few weeks by a succession of lesions of the skin, mucoos membranes, sub- 
cutaneocs tissues, arteries, muscles, bones, viscera and central nervous system, 
which may recur again and again at varying inter\'al9 throughout the patient’s 
life. After many years, degeneration of the parenchyma of the brain (general 
paresu) or of the spinal cord (tabes dorsalis) may develop. From an early 
siege changes in the blood scram can be detected by tbe Wassermann and 
various flocculation tests. Any or all mamfesutions, even the primary, may 
bo omitted. In congenital syphilis and in syphilis acquired by transfusion tbe 
systemic disease is tbe first manifestatiou. ' 

i£tiolog 7 .-~Tbe specific micro-organism was discovered by SoLaudins 
in 1905 and named by him Stnrochata pallida. Subsequently this was 
changed to Treponma ^lUdum, but the original name is preferred by many 
workers. S, valUda is a minute organism which in fresh specimens under 
dark-ground illununation appears as a blubh white, very delicate corkscrew. 
Its length varies from 5 to ^4 ^ (average 8 to 10 p ) ; the distance between 
individual coils b I /•, and tbe depth of each coil b 1 It b very active in 
its own ground but slow in moving from place to place. It alternately con- 
tracts and eapnnds its coiU, bends into loops or forms itself into a right 
angle. It has been demonstrated in every syphilitic lesion, including the 
brains of general paralytics. It has a life of only a few hours under natural 
conditions outside the body, and is killed ot once by drying, by comimratively 
low degrees of heat, and by much feebler nutbeptics than euffiee to destroy 
ordinary pathogenic organbms. 

The usual methods of tiansmbsion are hy sexual Intercourse and to the 
fmtus irt ulero. It docs not seem necessary for a person transmitting the 
disease by inteKoutsc to be Buffering at tbe time &oin Bypbilitio lesiona of 
the cxtcrnnl genitab, and it ts clear that often the eemen contains tbe micro- 
otganism. The period during which a person BafTering from Bvplrilb b Uahle 
to convey the disease by sexual intercourse varies ; after the second year 
the chances dliuiuish, and it b unusual for infection to be passed on in thb 
manner after the fifth year. There u no doubt, however, that in the case of 
the fcEtos, although the mother b most dangerous in the first five years of 
her infection, thb may bo transmitted up to a much later period, and there 
b, in fact, no limit to tbe length of time during which on infected mother 
may transmit the dbc-vse to hex unborn child ; infection occurs most often 
in the second half of pregnancy. Accidental infection usually results from 
contamination of any minute abrasiotr with secretion from a syphilitic lesion. 
The rao«t dangerous from thb point of view arc the primary sore and the 
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early Bccondaries of acquired (^blUs and the early lesions in congenital 
syphilis, but although it is possible to infect an animal with secretion from 
later or tertiary sypbilitles, the chancca of conveying the disease at this 
period by ordinary social intercourse arc extremely slight. Even in the 
earlier stages, owing to the low resistance of the organism to ertcmal agencies, 
the risks of accidental infection by ordinary social intercourse appear to be 
very slight, judging by the great prevalence of syphilis and yet tne very low 
proportion of cxtragcnital cliancres la countries where the standards of 
personal hygiene are equal to those in Western Europe. A number of in* 
stances of infection by transfusion of blood have been recorded, and they 
include cases in which the donor was still in the incubation stage ; on the 
other band, tertiary syphilitics have now been used ns donors m cases of 
emergency in a number of instances without harm to the recipients, and it 
is clear that the older the Infection the less likely U the micro-organism to 
bo in the blood stream. 

Pathology. — Kolle and Evers have aho^'u that, after inoculation by 
scarification, the micro-organism has reached the nearest lymph glands of 
a rabbit in half an hour. The syphilitic lesion of every stage is histologically 
the same — a granuloma composed of a collection of epithelioid cells, plasma 
cells, very numerous lymphocytes and some giant cells, with obliterative 
endarteritis of the vessels. The patholog)' of syphilis as it oiTccts the nen'oos 
and the cardio-voscular systems is dl«cuascd in the sections dealing with those 
parts of the body. ITcrc' it may suffice to sketch the main general eftccts of 
syphilis on the vessels, since they explain a large proportion of the enl results 
of a syphilitic infection. The changes in the vessel wall may lead to aneurysmal 
dilatation, as in the case of the aorta and other large arteries of the body, and 
in the cerebral vessels. The aortic valve may be involved in ^hilitic mesa- 
ortitis, with resulting regurgitation. A common result of syphilitic arteritis of 
smaller vessels is thrombosis of the vessel, with important effects resulting from 
failure of the blood to reach the port supplied. In tertiary lesions the cutting 
off of nutritional supplies to the centre and the action of the toxin lead to 
necrosis and liquefactiou, os seen in the clcar-cut ulceration which often 
characterbes tertiary syphilitic granulomata. If bone is involved in the 
tertiary gumma it may necrose throughout, as in the flat bones, or only 
partially, as in the long bones. Where nccrosb docs not occur, the granulo- 
matous tissue of a syphilitic lesion tends to become fibrous, though at the 
same time natural forces work towards its rcmov.a!. If the exudate is com- 
paratively small, as in some primary and in practically all secondary lesions, 
the exuded cells may all be removed. If the exudate b a large one, a con- 
siderable proportion of it may reach the fibrous stage before the natural 
scavengers have had time to remove it. Thus many primary lesions are 
marked by hard scars for years afterwards, and gummata, their centres 
having liquefied, may be enclosed by dense connective tbsue. Bone gummata 
arc often ringed by hcaped-up bone of ivory hardness. 

Scarring from formation of fibrous tissue and its subsequent contraction 
may have important effects on viscera, interfering seriously with their 
functions. 

It b well known that syphilis b a milder dbease in females than in males, 
and experimental evidence suggests that the difference is due to female sex 
hormones. 
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Symptoms.— For convenience of description, sj’pluUs is nauallv divided 
into four stages ; the primary comjmsing the lesions occurring at the sites of 
inoculation; the secondary or generalised Vesions ; the tertiary or localised 
lesions, usually occurring much later, after a period of quiescence ; and the 
quaternary or tlie lesions affecting primarily the parenchyma of the central 
iien'ous system. The division is only empirical, and it must be remembered 
that one stage may merge into or overlap another. 

rniJfARV STARE. — The incubation period varies from a minimum of 
about 10 days to a maximum of about 90, with an average of 3 to 4 weeks. 
A email papule ((Ae primary cAancrc) then appears at each site of inoculation 
(commonly only one or two, but sometimes more), aud quickly enlarges 
to a round or oval sore about the sire of a threopenuy bit, a sixpence, or 
larger ; the centre usually becomes eroded, or perhaps more deeply ulcerated, 
and the broken surface is surrounded by a dull-red areola varying in width 
from half to 2 or 3 tnm. Beyond the confines of the eroded area the tissues 
are infiltrated, feeling tougher than the corresponding tissues on the other 
side of the part. This induration, which gives tho lesion its common name of 
hard chancre, becomes more and more pronounced until in the case of some 
primary sores, it feels ns if there were a button embedded in the tissues. The 
sore does not bleed easily when scraped, but scrum oozes freely from it, 
and this scrum usually teems with ej^hilitic organisms. The sore is com* 
pawtivcly painless. 

Individual features vary with the site. Thus, the most indurated are 
those OQ the under-sorface aod mooth of the prepuce in males, and tho labia, 
posterior commissure and forlio uteri in females. In the case of a sore at the 
reflection of the prepuce on to the corona glaniis, when the prepuce ia re* 
tracted, the lesion flicks over like a plato tuning on its edge. A eoto at the 
mouth of the prepuce often converts it to a fibrous ring. Induration is cusy 
to elicit in sores affecting cue wall of the Josta naticularis, which then feeb 
as if a plate were embedded in it. In primary sores of the glans itself indum* 
tion is difficult to elicit owing to tightness of the tissues, but the sore ia easy 
to recoguiso by its dull-red areola, even contour, eroded centre, and indolent 
progress. Rarely a primary sore has been reported deep in the urethra, the 
diagnosis being made by urethro«copic cinminatiou together with tho dis- 
covery of S. vallida in the scanty urethral discharge. .. i’rimary sores of the 
skin are dark red, covered with a dark scab, and tough in consistency. 
Ulceration is usually more marked in sores affecting the undersurface of 
the prepuce, the sldii at the peno-ecrotal angle, the tissues around the nails, 
the lips and the tonsils. Almost all primary eorcs aro comparatively pain* 
less, out when affecting the terminal phnlamc of o finger or thumb they 
may be exquisitely pamnU, and thus may be mistaken for whitlow. The 
primary sore affecting the prepuce, the skin of the penis, or (especially) the 
female labia may be accompanied by a toughly indurated ceaema of the 
affected parts, wUch become eomewbat livid ; the same conation may 
affect the uterine cervix. 

The course of the primary sore varies greatly. In some cases the lesion 
is fleeting, and its apparent triviality may lead to neglect of treatment ; the 
history of a substantial proportion of cases of tabes and general paresis is 
that the initial lesion was citnex unnoticed or was very trivial. The ordinary 
sore which remains untreated lasts for a month or longer, and long after the 



SYPHILIS 


209 


erosion has healed over, a button of indurated tissno majr rctnoin to mark 
tho Bito ; syphilitic organbms have been found by histological eiamination 
in such scars many years later, and 'weeks or months after it has healed the 
sore may break down again. '\Mien a sore is infected by secondary organisms, 
ulceration is a more prominent feature, and in rare instances it becomes 
phaccdenic. In such cases the surrounding tissues very rapidly become 
l)lack and necrotic, and the resulting loss of tnaue may involve largo portions 
of the external genitab. 

Shortly after the appearance of tho primary sore the nearest ItopH 
glands often become painlessly enlarged, and in tho case of the perns the 
lymphatics running from the sore can frcMcntly be felt below the skin. 
The affected glands may reach a large sire, bnlging out the overlying skin ; 
and this, with the fact that there b no reddening of the sldn or other sign 
of acute inflammation, often gives the cluo to the nature of the sore on which 
it depends. In females if the inguinal glands escape, owing to the internal 
situation of the sore, enlarged pelvic glands may often be found by palpation 
through the vagina against tho bchiac hone. Sj^jhilitic buboes do not 
usually suppurate, but may do so if the sore has become contaminated by 
secondary organisms, so that suppuration should not weigh hcarily against 
a diamosb of sypKilb. A week or so after the local lymph glands have begun 
to enlarge there b universal adenitis, which can he appreciated by palpation, 
particularly of the epitrochlcar, axillary and ccr\’ical glands. 

About this time, or when the sore b about 15 days old, the blood scrum 
often for the first time gives positive Wasserronan and other serum reactions, 
such as tho Kahn, Cline, Metoicke, Uiillcr, Sachs'Gcorgi and Sigma. The 
last six depend on directly >’bible changes which occur in mixtures of syphilitic 
serum ana diluted extract of heart muscle prepared by special niethods. 
The ])crceQtaga of coses in which the Wassermann and other reactions are 
given increases with tho age of the dbeaso until tho outbreak of the skin 
lesions which manifest the next or secondary stage. Practically 100 per 
cent, of patients in the secondary stage are positive. 

SECO.VDABY STACK. — Usually, but by no means always, n generalbed 
roseolar rash appears three to six weeks after the sore. It generally starts on 
the sides of tho trunk as pinkish spots, varying in size from a spIit-pea to a 
little-finger-nail, which deepen in colour with age to n dull-red or somewhat 
brownish tint. At first they may be dilTicnlt to sec, hnt become more manifest 
after the patient has been stripped for & few minutes. .Sometimes the spots 
are slightly rabed and urticarial in appearance (roseola urticata). The 
eruption spreads gradually over the trunk and limbs, and fades in a few 
wccKS, leaving little or no staining. It may recur at a later period, and the 
spots are then annular or ring-like. 

After the fading of the first roseola, a peculiar change in the dbtribuUon 
of the pigment may occur, especially on the necks of brunettes. Tho neck 
becomes generally dbcolocred, or looks dappled {sfjpJtililtc leticodermia), as 
if the pigment had been washed out of a number of circular areas, each about 
the size of the end of a finger-tip, and-had collected at the margins. An 
unusually high proportion of cases of syphilitic leucodermb have been found 
to have sypmlitic changes in the ccrcbro-spiual fluid. 

The papular eruption follows closely after the roseolar, and takes a number 
of different forms, the commonest and usually the earliest being dome-shaped, 
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d\ill-iei3 pjvpnlcs distribTitcd over tlie tnuilc, limbs aod face. Most ate about 
the eiie of a lentil, but amongst the pmaller papules may be many larger ones, 
pometimes even the sire of a ailrer threepence. The papule feels tough and 
^btn squtcicd between finger and thumb appears gUsternGg white, while its 
surface cracks slightly. Variations of the ordinary papular eruption are the 
papulo'squamous, squamous, papulo-puatnlar and pustular. In the fapvlo- 
$qvamnus a large proportion of the papules ate covered at their centres by 
loose scales. The sgitamoui syphillde is a papular enmtion in which scaling 
is a still more prominent feature. In tite vapulo-pvstulnr syphilide the centre 
of the papule necroses, and looks rather Uke an acno spot. When the whole 
papule breaks down, a pustular syphilide results and this may resemble a 
varicellaz or a variolous eruption. A more severe and malignant form is the 
ecthymatooa type, in which the papule breaks down quickly, and the under- 
lying tissues are eroded or oIccratM. As the destruction of tissue extends, 
the secretion dries to a crust. This may become heaped np by the deposit 
of successive layers, and the result is a blackish crust, sha^d like a b'mpet 
(rupia). 

Peculiar oppearaTiee of the jiapuiar cyphtlide in different siluatiom . — 
Between the buttocks, on the lateral surfaces of the scrotum, on the labia, 
and on the upper and inner sides of the thighs, the papular syphilide often 
becomes very prominent and wart-like, with a groyisn-white appearance ; 
these syphilides are called broad condylomaia \ the whole of the contiguous 
surfaces of the buttocks may be covered with them. On the scrotum this 
syphilide oftea looks like white slightly raised damp rings with brownish 
centres ; these moist papules are best displayed by stretching the skio. Be- 
tween the toes, under the pendulant mamma?, and in almost all moist situa- 
tions, papules tend to run together, and a moist, pinkisb-red surface, fringed 
with loosened epithelium, is left. Condylomata and moist papules generally 
exnde scrum freely, and the discharge is rich in 5. pallida. On the palms and 
soles the papules oppear as flat or slightly raised spots, varying in sire from a 
spIit-pca to a sixpence. They scale easily, lenving collnra of loosened epithelium 
sorrounding tho shming papules; sometimes the lesions run together into 
large plaques traversed by weeping fissures. The finger-nails may show char- 
acteristic changes, more especially in the recurrent secondary stages. The end 
of the finger becomes pinkish-red and bulbous, and at the reflection of the skin 
on the nail are weeping granulations. The nail becomes brittle and lustreless 
and is shed. The papular syphilide may be well marked on the forehead, 
following the margin of the hair (corona veneris), and it is often posaiblo to find 
many pspnlcs in the hairy scalp. On other parts of the face, especially about 
tb<5 ue.«o-lQ.bie.l fold avid tba cbm, the. papnlea are often aet. in rings. In soBie 
cases the facial lesions may be prominent, especially at a naso-labial junction, 
appearing like condylomata ; on account of its similarity to yaws this con- 
dition is called aframbasiform syphilide. 

The small foUiculur syphilide usually appears later than the lenticnlo- 
papular. It occurs in small clusters of minute orownish papules, often thickly 
distributed on the back. The affected areas, which may bo as small ns 1 cm. 
acroM, have a goose-skin appearance and the part generally looia as if it 
had not been properly washed. The liehawid syphiUde, also a late secondary 
man i f estation, occurs as small ilat red elevations a few millimetres across, 
often polyh'^Iral. 
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Recurrent papular emritioM . — ^Becurrences of the papnlar ernption tend 
to be much more limited in distribution. A common form, the corymbose 
eyphilide, appears as one or only a few rather densely packed groups of 
papules from 1 to 3 inches or more in diameter. In some cases in the centre 
of the group is a large papule and around it, separated by a zone of healthy 
skin, a crowd of smaller papules. The chief sites are the extensor surfaces of 
the arms, the shoulders, back and abdominal wall. Sometimes the recurrence 
is a single papule os big os a shilling ; it may occur on the genital area and 
be mistaken for a primary sore. 

The /<air is shed to a varying degree in the secondary stage. In most 
cases the thinning is not particularly noticeable ; in others the fall is patchy, 
giving the back of the head a moth*catcn appearance ; and in a few the patient 
may become temporarily bald. The beard and eyebrows may participate in 
these changes. 

The eyphUitic eruption tn the mouth and throat. — Before the rash appears 
on the boay the soft palate may become erythematous. Other lesions of the 
mouth usually make their first appearance at the time of the papular syphillde 
of the ekiu. On the mucous surtace of the lips and the pillars of the fauces 
the early syphilide is a greyish*white patch (mi/coi/s palc'i) edged with a 
pinkish-red areola, which marks it off from the surrounaing mucous surface. 
Ou the pillars of the fauces the appearance is that of a snail-track creeping up 
over the pillar on to the soft palate. On the tonsil the lesion tends to ulcerate 
rather deeply. The mucous patch on the Up is usually round or oval ond, if it 
crosses the angle of the mouth, is fissured. On the sides of the tongue fissuring 
and ulceration arc more pronounced, but on the under-surface there may bo 
condylomata, while on the dorsum arc pink, bald spots, the pile of the tongne 
having been rubbed off at each papule. The discharge from these lesions teems 
with syphilitic organisms, and is very contagious. Papules can also be seen in 
the nose, on the septum and the floor. In the larynx, by suitable examina- 
tion, they can be seen chiefly on the epiglottis and arvepiglottidean folds ; 
they are apt to become eroded ond idcerated, causing the husky voice often 
heard in syphilitic patients. As these lesions of the mouth and throat are 
more apt to recur in uncured cases than are those of the skin, it is very 
important to examine the mouth thoroughly in o possible case of syphilis. 

Other mucous me/nbranee. — Mucous patches also occur on other mucous 
membranes, such as those of the bbia, just within the varina, at the posterior 
commissure, the cervix, just within the anal canal, anci on the glans penis 
and the mucous surface of the prepuce. Usually these are eroded and appear 
as sharply defined lesions against the background of normal-looking mucous 
membrane. On the genitaUa, especially on the glans, they are quite often 
diagnosed os primary lesions, but this error can usually be avoided if it is 
remembered that not all sores on the genitalia are primary chancres. 

Joints and bursa) are not often affected in secondary syphilis, but occa- 
sionally an acute synovitis occurs. It is fairly painful, and usually worae at 
night. A more indolent form of synovitis causes swelling without pain or 
great limitation of movement. The tendon-sheaths may be affected simi- 
larly, and the tendency to formation of adhesions may lead to permanent 
limitation of movement. Mild periostitis and ostcocopio pains, worse at night, 

• may occur in the secondary stage or even before any rosh appears, but bone 
affections arc commoner in the tertiary. 
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EpiiidymUis occurs in a very gmaU percentage of cases, usually in tlie 
form of smaU nodules, varjing in sire from a pea to a small marble, in the 
globus major. 

Thromho^m^tia, in the form of painless nodules in the superficial Tcins, 
particularly m the legs and rc&embling erythema nodosum, sometimes occurs. 

From about the sixth month, or even earlier, the patient may develop 
symptoms pointing to sypbiUUc disease of the cc^raZ tiervous system, vrbica 
are dealt inth elsewhere. It is well to remember that in over 30 per wnt. 
of cases in the secondary stage chan^ in the cerebro*spinal iluld indicate 
invasion of the central nervous system, though only a small proportion of 
these cases show clinical signs of nervous disease ; tnis fact should be borne 
in mind when eventually tests of cute are bclog considered. 

Co«s<i7u/ionol symptoms. — Feicr . — Even m the incubation period, rigor 
followed by some degree of fever and pains in the limbs may occur. In 
some cases, towards the end of the primary etage, or on the outbreak of the 
rash, the patient’s temperature may become irregular, the pyrexia being 
intermittent, continuous, or remittent, and accompanied by some con- 
stitutional disturbance. In rare cases the fever and constitutional symptoms 
may be more prolonged and pronounced, and if no rash appears, the symptom- 
complex may be sery puitUng.^ Its association with generalist adenopathy 
sboum arouse suspicion. Sometimea, just before the outbreak of the eruption, 
and daring the early part of the secondary stage, the limbs ache and there 
may be definite lightning pains, which lends support to the idea that all these 
eymptoms may possibly be doe to meuingeal involvement and irritation. 
In the early secondary stage also, headache may be severe, and may not 
improbably be dne also to meningeal mvolvcment. 

^ntemw.—The red cell count may be slightly reduced, to between 
4,000,000 and 5,000,000, and the colour index bo as low as 70 per cent. In 
the early stages the white celb may teach 20,000 per o.mm. In early un- 
treated coses the increase is doe to polynuclear leucocytes, but under treat- 
ment these rive way to lymphocytes, which may constitute 65 per cent, of the 
tutal ; this lymphocytosis may persist for months. In rare cases the anierma 
may be mocb more severe, hlQller having reported one with a blood state 
resembling that found in pernicious autemia. 

TERTIARY STAGE. — Thcfc IS BO sbsrply diridbg line between the secondary 
stage and the tertiary, since the earliest tertiary lesion, the tnbero-serpiginoua. 


is merely a collection of large papules, which are more deeply embedded, 

coller 


and tend more to ulceration than the papules of what is called the early 
tccondarj’ stage. 

The tubero-serjayjnous syphiliile occurs in one or more isolated areas of 
the skin as a collection of slna gummata, each about the size of a pea, often 
numing into one another to form a mote or loss continuous, browmsb-ted 
ridge, arranged in roughly concentric circles, or arcs of circles, or as a snake- 
like line of varjdng length. The affected area is very often one that is exposed 
to injury or constant friction ; it may be ns small as a finger-nail or larger than 
a hand. The individual gummata may degenerate only so slightly as to 
pr^uco some scabn^, or may ulcerate more deeply and become crusted. The 
lesion extends ccntnfugally by the development of more gummata, and leaves 
in its wake a red^b-etalned area in which are supple, papery scars, showing 
well the concentric distribution of the lesion. Sometimes the nodules do not 
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resolve as the lesion extends, and a icd nodular plaque of indurated tissue is 
formed. On the palms the lesion may be serpiginous as described above, or 
affect chiefly the folds, vphich become fissured. In some ulcerative cases 
extension is more rapid than healing, and a largo patch of small skin ulcers may 
be left in the wake of the advancing arcs of now lesions. Very rarely, and then 
mostlv when situated close to the angles of the mouth, or at a nawl orifice, 
the ulcer may become phagedenic, causing extensive destruction of tissue. 

Gummala of the tuhcutananu tissues and mufclfs grow up os indiaruhbery 
lumps which vary in size from a shrapnel bullet to an orange, or larger, 
^ey are painless, quictlr expanding growths, which tend to break down 
in the centre, leaNunc clean-ent ulcers with tough, wash-leather sloughs 
occupying the bases. Sometimes the affected muscles are diffusely infiltrated, 
and much deformity results when the degenerated tissue is replaced by scar. 

The joints, hurtCB and tendon‘shatths arc not often invaded in tertiary 
syphilis. The parts affected are, again, those most exposed to stress and 
stntiu, such as tie knee-joint and the prepatellar bursa. The swelling is non- 
inflammatory, of soft rubbery consistence, and follows the lines of the affected 
joint, bursa or tendon sheath. 

The bones are affected in tertiary syphilis in different ways, aud in each 
of them the affection is commonly accompanied by boring or gnawing pains 
worse at night (osteocopic pains). In the long bones tbe most usual manifesta- 
tion in acquired syphilis is a localised gumma which either ossifies and 
remains as a loss on the bone or breaks down in the centre, Icaviog either a 
depression ringed with ivory-hard bone, or an ulcer. If tbe process begins 
deeper, the local swelling may not be so obvious and, eventually, with 
discharge of the necrotio contents, one or two fistulous openings lead to the 
interior of the bone. Diffuse osteitis and periostitis are not so common in 
acquired os in congenital syphilis. A sign of congenital syphilis in adoles- 
cents and adults is the sahrescalbard lima resulting from diffuse periostitis 
in earlier years ; the bone is thickened from before backwards, and its 
anterior crest is curvwl with its convexity forwards, giving the bone tbe shape 
from which the condition derives its name. Of the long bones, the most 
commonly affected in nequired syphilis are the clavicle (stcrno-clavicular 
joint), sternum, ribs, tibia and femur ; but no bone is immune, and the 
process is particularly apt to affect one which has received a blow or other 
injury. Syphilitic dactylitis is very uncommon. Usually the proximal 
phalanx is affected, and a quiet, painless swelling results. Sometimes a 
sinus forms and the bone becomes rarefied. The whole bone may become 
permanently thickened, or absorption may result in shortening. Too cranial 
DOnes tend especially to become carious under gummatous infiltration, and 
some of the worst mutilations result from syphilitic caries of the hones of the 
nose and palate. After a period of ozwaa the bridge of the nose may fall in, 
or a largo perforation suddenly appear in the hard palate. The process may 
spread to the skin and most wsfiguriog ulceration of the face ensue. Gum- 
mata of the cranial vault may start in the inner or the outer tables of tbe 
affected bones. In the latter case, unless the resulting swelling is absorbed 
under treatment, a circular or perhaps a horse-shoe- or trefoil-shaped ulcer is 
formed with an ivory-hard ridge. The skull may bo perforated, but usually 
by then the cranial cavity has been shut off. If the inner table is first affected, 
irritative and pressure symptoms result. Vertebral gummata are rare ; 
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according to their aitnatioa they may cause retro-pharyngeal, lumbar, or 
iliac abscesses. Rarely they may cause pressure on the cord. 

The moxah ani ihroal often suffer severely in tertiary syphilis. Gumm 
of the tonsil is followed by ulceration- Tho soft palate may be strewn with 
a number of pea-like nodolea which often ulcerate and result in all grades 
of deformity. Perforation, usually at the junction with the hard palate, is 
common, and sometimes the soft palate becomes adherent to the posteriot 
pharyngeal wall. Perforation of the hani palate may result from gumraata 
commencing on the mouth fide. 

In the (onjue discrete gummata may eventually reach the surface and 
cause deeply pnnehed-out ulcers. In a form analogous to the tubero'Serpigin* 
003 syphilide a number of pea-like nodules affect a moderately large area of 
tbe tongue. This becomes swoUen and tender, but, unUke the diffuse glossitis 
mentioned below, is very amenable to treatment. A mnch commoner mani- 
festation of tertiary syphilis of tho tongue is diffuse glossitis, which may be 
deep or superficial. The affected portions arc swollen and the surface is 
smooth, hard, inelastic and nsually covered by a bluish-white pellicle (leuco- 
piahia). On retrogression, the tongue becomes cut up mto numerous islands 
by fissures of varying depth. The tongue is tender, and intolerant of spices 
and hot food. 

The insides of the cheeks opposite the gap between the upper and lower 
teeth often show leocoplakia as a white ndge cut up herringbone fashion, 
which is quite characteristic. 

Tertiary syphilis of tho testicle occurs in two forms, diffuse interstitial 
and nodular. In the former the testicle slowly enlarges and becomes heavy 
but remains quite smooth ; tbe testicular sensation is lost. In the nodular 
form, often engrafted on the diffuse, gummata project like boscs from the 
surface of the testis. The epidldynus ts usually not palpable, and commonly 
the cord is moderately thickened. There may &e a hydrocele. The gummata 
may break down, giving rise to a form oC/unjus watis. Tertiary syphilitic 
epididymitis is rare, and syphilitic proalatiiis more so. It is interesting that, 
although histological evidence of lovolvemcnt of the body of the testicle can 
lie found in almost every case, changes jn the ovariea arc very rare. 

Fever occurs in some cases, aud its dependence on syphilis has been 
shown by its response to anti-syphiUtic treatment. It has been seen mostly 
in hepatic syphilis. As examples of the type of fever and the importance 
of an mvestigation with eypbilis in view in cases of obscure pyrexia, the 
^easo has been mistaken for rheumatic fever in those cases of the former 
in which there was periostitis in the vicinity of joints ; it has also been 
mistaken for tuberculosis. 

Diagnosis. — I’niiisny st. 40 e. — I t is axiomatic that every genital sore 
and every non-malignant sore elsewhere on the body which is not easily 
ficcountra for should be examined for S. pallida. This should ho done before 
finy antiseptics have been applied, as they kill the orsanisms in the super* 
acial layers and prejudice the suocees of tbe examination. The sore should 
arst be cleaned with a swab and its edge acraped, or a fairly deep puncture 
made m its margin with the point of a scalpel or a vaccination lancet. The 
sore enould then be squeezed and the serum coUected after it has oozed for 
a few mmutes. ^ When the neceasary apparatus is at hand it is better to ex- 
atiune the specimen at once by dark-giousd illainiiiation ; if it has to be 
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sent away, the aeniin ebould be allowed to run into a capillary tube, only 
one end of which need he sealed. Alternatively a good method ia to nunctnre 
the nearest enlarged gland and aspirate a Uttle of the gland juice. A moder- 
ately stout hollow needle is run obliquely into the gland, and a few witnitna 
of sterile saline arc injected into it. The gland is massaged and aspiration 
applied by a ^inge. 

Spiral organisms other than S.jMtlUda may bo seen in a specimen obtained 
from the genitahi or the month. They are largely eliminated by taking care 
to clean the surface of the lesion before collecting the specimen. All coarsely 
spiral organisms should be ezcladcd at once, and only three others need cause 
diniculty. A fairly Gnc spirochojte, ^th closely set spirals, often found in 
specimens from the genitals is about twice as thick as S. paUida, shines more 
brightly, has a slight rusty tinge, and epimia which arc not so cleanly cut ns 
those of S. paHida. Two spirocliaitcs may be found in the mouth, botu as fine 
as, or finer than, S. pallida. One is distinguished by the angularity of its 
turns, the other by its spirals being much more closely set, so that it looks like 
a piece of twisted silk. 

Clinically, primary syphilitic sores are distinguished from others by the 
incubation period, colour, indolence, stirrounding infiltration, comparative 
painlessness, sliyLtcr tendency to bleed, indolent enlargement of ncighbonr- 
mg glands, ana the presence of S. pallida. The length of the incubation 
periw is a guide ooly when the patient has not been exposed to infection for 
over 10 days. 

A collection of herpelie vesica on the penis is made up of minute, pin- 
head sized circles without induration, but usimllr irritable. Chancroid 
has an incubation period of only a few days ; the sore is more inilammatory 
and undermined, often with a'more irregular edge which is merely tipped 
with red and has no areola ; it is excavated, rather than worn down. Chancroid 
may be accompanied by a bubo which fends to suppurate. A syphilitic 
bubo may, however, suppurate, so that it would be a mistake to exclude 
syphilis on the sole ground of suppuration. If the glands, though distinctly 
enlarged, showed no sign of active inflammation, it would be strong evidence 
in favour of syphilis. Since there may be a double infection, microscopical 
examination should be repeated at intervals until the sore has healed, and 
the serum should be testeu at least monthly for 3 months. 

Scabielic runs on the gfans and stin of the penis are mouncl-fike and not 
eroded or indurated. 

Sj'philitio chancres in parts of tho body other than the genitals are often 
overlooked, mainly because syphilis is not thought of in those parts. A 
unilateral tonsillitis should arouse suspicion, especially if associated with 
painless enlargement of the suhmaxillary elands on one aide. Similarly, the 
clue to the nature of a lip chancre may be given by the glands. Primary 
sores affecting the terminal phalanx of a thumb or finger often simulate 
whitlows ; the syphilitic sore is mote brawny, and remains so much longer 
after the sore has been lanced. 

SKCOKDARV STAGE. — The DJaculo-roseolar ayphilide is fairly easy to 
distinguish by the Wstory of a primary sore ivitll indolent adenitis ; by tho 
subcuticular, flecply grounded appearance of the spots, which first appear 
on tho flanls, very rarely itch, and are pinkish or dull-red ; and by the 
coincidence of positive serum reactions. Other erythemata are brighter red 
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and irritable, and often nfiect the backs of the hands. Urticaria ■pigmentosa 
mar resemble a maculo-papnlar eruption, but the dark spots are not raised, 
and on rubbing the macule a wheal is formed. The Benwn may give & doubtfal 
or even a positive reaction, hut this is conaderably weaker than that usnally 
given by the blood of a patient with a secondary syphilide. Scl^rrltaa 
13 more snperficial and is more scaly, the scales being greasy. Pilgriasis 
rosea b often nistaken for eyphiLs, but the lesions nro brighter in colour 
and more irritable ; they tend to become annular, with their centres covered 
by branny scales. Pingteorm is more superficial and irritable, and the fungm 
con be found in scrapings from its border. Tinea ernris or tf/iobie> ifch affects 
a triangle at the upper and inner part of the thigh ; it is brighter red, more 
irritable, and quite superficial. Drug laahes arc more inflammatorj’ and 
irritable ; they appear more suddeidy, and are associated with a history 
of the patient having takes such a drug as copaiba, cubebs, antipyrine, 
quinine or belladonna. The mip/ions of tptcijie ferers are usually accom- 
panied by more pronounced constitutional symptoms. 

The ordinary dome-shaped papular srphihde is usually ca. 3 y to dlsiiugulsh 
from a non-sypliilitic eruption. The indarated feel of the nanule, its shining 

X iracce when pinched, its readiness to scale, and its aull or pinkish-red 
r are valuable diagnostic signs, aa is also the association with mouth 
and (hrait lesions. The didcrent appearances which a papular syphllide 
presents in dldercot parts of the body, such ns dry papules on the trank and 
most areas of the limbs, moist papules on the scrotum, between the toes and 
in other moist, warm parts, and wart-Uke condylomata on tbo scrotum, 
contrast slrougly with non-syphilitic dermatoses, which are true to type, 
wherever situated. The trieroseopie Ust should altcays be applied to the acuaaie 
from ihe lesion in any douUJui case, and very rarely foils, even with the papulo- 
pustular or the pustular sitiMIiJc. Acne spots are more inQammatory, and 
affect the upper front of tbo chest ond between the shoulders behind, rather 
than the flanks, loins aud limbs. Pus can usually be expressed from blind 
acne pimples when they ore pricked and sqoccsed. MoHuscum spots are 
white ana umbilicated, while caseous matter can bo aquecred from their 
centres. Lichen ruber planus is characterised by flatter, smaller, polygonal 
spots of a violet tinge and waxy covciine ; it is more irritable. Psoriasis b 
usually leas indurated, moro superficial, bleeds at a number of points when 
slightly scraped, and affects the extensor rather than the fiexor surfaces of 
tbo limbs ; the scales arc moro silvery, and in moist situations the rash 
remains true to type, contrastiug with the syphilide, which here becomes 
sodden with the secretion that freely oozes from it. rariccilar spots are 
vesicular at one stage, moro superficial end irritable. In ranoki, besides the 
febrile prodrome with backache, the spots are of umform character and appear 
first oil face nu<l wrists. Pemp/ugus itgcians may Buperficiallv re.-iemble 
condylomata, hot no S. pallida can be found in the juice from the lesions, 
and usually unmistakable bullm can be found Eonienhere about the body or 
on the limbs. Sup/.i/itic condylomata are apt to be diagnosed as luemorr/ioids, 
but they ata usually separated from the anal nng by some mormai skin. 
Ordinary ^pillomata, or condylomata acuminata, arc pedunculated. Bromide 
and iwfiue cruntiona appear more suddenly, and are considerably more 
irritable. The deeper forms of pustular syphuido with cousidenible crusting, 
ench as the superficial and deep ecthymatous, or the rupial, are distinguished 
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from ordinarj- impetigo by the darker colour of the crusts, the circular rather 
than linear anopo of the lesions, and the greater degree of tissue destruction 
below the crusts. Scabies is often mistaken for a crusted syphilide, and vice 
versa. The individual ecabietlc lesion is easy to recognise, but the tendency 
is to forget that scabies and 3}'phili3 often coexist. 

Secondary s^ 7 )hilitic mouth lesions arc easily diagnosed by the characters 
mentioned. Ptneeni’s anginn may e-iusc confusion, but there is no pinkish 
areola, and the microscope easily settles the diagnosis. 

TEKTiAKv STAGE. — An indolent swelling, or an ulcer preceded by a swelling, 
the lesion being obviously deeply embedded in the tissues or breaking down 
in the middle (which contains a cliaractcri8tic.ally gummy material) and 
sclerosing at the ma^n, with a circular, crescentic or even sinuous contour, 
and brownish-red in colour, should always arouse a suspicion of s^T^biJis, 
Denial of primary sore, or of Eecond.iry lesions, U of no importance, as they 
may never have appeared or have long ago been forgotten. The positive 
serum reactions may mislead, since by no means ali ulcers in an old s^’pliilitic 
are themselves syphilitic. On the other hand, negative senim reactions 
are rather strong endcncc against tertiary syphilis. Epithelioma is perhaps 
more likely to he confused with tertiary syphilis when the lesion is in the 
mouth, hut epUhelioma has a considerably harder margin, and the edge is 
rolled, not clean*cnt. A positive serum reaction m^’ bo a trap, as epithelioma 
is often engrafted on an old sj^ihUitic glossitis, ulcers on the legs resulting 
from tviricojc reins or impetigo may arouse a suspicion of syphilis. They 
are usually much less regular in contour and associated with more inflam* 
matory or congestive manifestations. S^lulitic orchitis is easily distin- 
guished from other conditions by the evenly smooth hardness of the testicle, 
the weight and the absence of testicular feeling. Syphilis of the viscera and 
of the central nen’ous eystem is dealt with in other sections of this work. 

Treatment. — PROrnYr.Acnc.— ror males a good condom is a safeguard 
so for os the parts which it covers ato concerned ; it also protects the female. 
It should be removed with care to prevent contamination of the parts by the 
discharge on it. •'Whether or not a condom is used it is advisable to disinfect, 
by washing well with soap and water and then steeping the p.irt8 for some 
minutes in wcbc mercuric potassium iodide Eolution, or -^im mercury oxy- 
cyanids lotion. Alter this the parts should bo anointed with an ointment, 
such ns Gauduchcau’s, adz,, mercury cyanide, O’lO ; thymol, 1*75; calomel, 
25-00 ; lanolin, 50-00 ; liquid paraffin, ICKX) ; soft paraflin to 100-00, Some 
metcu^ oxycyanide lotion may bo injected into the urethra after urina- 
tion ; m urination the meatus should be alternately squeezed and released 
80 that the urine first distends and then rushes forcibly from the urethra. In 
females the prior insertion of a suppository which foams on insertion into the 
vagina is most likely to prevent contact of the secretion with the raucous 
membrane of the vn{^a and cervix ; it should be followed by an antiseptic 
douche. "Washing of the external genitals, followed by their inunction with 
ointment as above, should be practised as in males. It is important to 
remember that in all cases disinfection should be prompt and thorough.^ 

Prophylaxis by ingestion or injection of anti-syphilitic remedies is not 
recommended, because it may only mask the symptoms for many months. 

As any prophylactic measure may prevent only tho appearance of the 
chancre, it should be followed by bloM tests for at least S months. 
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Atxidcntal infection of fingers, and other extra-genital parts is best 
prereated bj avoiding contamination with fresh secretions from persons in 
the earlier stages. These should be Tramcd of the risk arLsing from sharmg 
table utensils, crockery, and honse linen with others. They should not kiss 
others or talk directly into people’s faces, and articles which they have used 
should be dipped in very hot w.atcr. A further precaution is to keep open 
lesions ameared with an antiseptic ointment such as the cream mentioned 
nbove. 

ConATiVE. — The remedies most commonly employed for the treatment 
of S3rphilis are preparations of (1) arsenic, (2) mercury, (3) bismnth, and (4) 
iodine. The first three destroy the parasites ; the last stimulate the removal of 
granulomatous tissue. At the time of writing another preparation has 
appeared which promises to rival the most potent we have and to be the means 
of shortening very materially the treatment of syplulis. This is paiicilUn, 
which in trials hitherto carried oat has caused the disappearance of spirochetes 
from lesions, healing of lesions, both early and late, and the reversal of serum 
reactions in early coses in a manner <jnite as striking os that which follows 
the administration of the most elncicnt metallic remedies wc have, and 
without any accompanying toxic effect. The optimum dosage has to be 
ascertained, but in the'routine treatment of syphilis in the American and 
British ^Vimies, 40,000 units are administered every 3 hours for 60 doses. It 
is known that in pregnancy it penetrates to the fcctus in ciTeetive amoonts. 
It remains to be seen whether it is a complete remedy for the disease, or 
whether, as proved to be the case with the arsenical preparations, it will 
require the assistance of the other remedies. It seems fairly certain, however, 
that it neither hinders the therapeutic effect of the metallic preparations nor 
enhances their toxic effects. 

(1) Artenical preparationt 

These are organic compounds in which the arsenic is trivalent or penta- 
valent. The trivalent are by far the most frequently used for the treatment of 
syphilis outside the ceutral nervous system ; the pentavalent compounds are 
used cliiefly in svphilis of the central nervous system ond in syphilis in infants. 


(o) Trivakiit ontenical remedial 

These are by far the most efficient of the arsenical remedies for the treat- 
ment of syphilis outside the central nervous system and, beginning with the 
famous " GOO ” or the Ehrlich-llata remedy introduced to the public in 1910, 
have revolutionised the treatment of syplulis. ITiers arc now a large number 
of these compounds whose different trade namc.s are apt to be confusing, but 
fortunately all except oxophcnarsinc ore subject to Regulations under the 
Therapeutic Substances Act, under which, besides being required to satisfy 
certain tests for toxicity and tbcrapentic potency, each must bear on its 
label an official name according to its chemical constitution. The following 
are the principal remedies in this cIoes ; 

(i) AtsphcnaimDe, or the dihydrochloride of dioiy-diamino-arscno- 
benzene, which is the ori^nal *' 606,” or salvarsan ; it Is sold onder the 
trade names, Arscnobillon, Bianenol, EbarsivAD and Salvarsan ; end it 



SYPHILIS 


219 


must have an arsenical content not less than 30 per cent, and not more than 
34 per cent, (u) The disodium salt of (i), or sodium salvarsan ; it 
contains about 20 per cent. As. (tii) Neoarephenaminc, or the sodium ealt of 
dioiy*diamino-arsenobenrenc-mcthylene*6ulphoxylio acid, which is the 
original “ 914,” or ncosalvarsan ; it is sold under the trade names Evarsan, 
Keokharsivnn, Ncosalvarsan, Novatsan, Novarsenobillon and Novostab ; 
it must contain not less than 18 per cent, and not more than 21 per cent. As. 
(iv) SuJpharsphcnamine, or the sodinm salt of dioxy*diamino-nrscnobenzene- 
methylene-flulphurous acid ; it is sold under the trade names, Kharsulphan, 
Metarscnobillon, Myosalvarsan, Sulfarscnol and Sulphostab, and its arsenical 
content is the same as that of neoarsphenamine. (v) Araphenamine glucoside, 
or Stahilarsan ; the arsenical content of the dose stated on the label equab 
that of the same dose of neoarsphenamine. (vi) Silver arsphenamine. (vii) 
NeosDvet arsphenamine. (viii) Oiophenarsine. 

Each of the above preparations except oxonhenarsine bears the name 
“ arsphenamine ” in its official dosifmalion, and this group tnll be referred to 
below as the arsphenamine preparations. Of the arsphenamine preparations, 
aU hut the diglucoside are in powder form, scaled, in stated doses, m glass 
ampoules containing a neutral gas. All the powders except the silver prepara- 
tions arc yellow. All oxidise and become increasingly toxic on exposure to 
air and must consequently be made up and administered as soon as possible 
after the ampoule has been opened. Oxidation in the ampoule, through a 
flaw in the glns.s, makes the powder become darker and stickv. Btabilamn 
is in solution and ready for use when drawn from the ampoule. It must be 
used before the expin* date stated on the label. , , , , 

Arsphenamine Is therapeutically the most active of the arsphenamme 
preparations, but is Uttlo used outside the U.S.A. because of the complexity of 
Its preparation for administration and of its greater tendency to cause serious 
reactions on the day of injection. Sodium aalvarsan is not greatly used in 
Engliah-Fpcaking countries, . , , „ 

Neoarsphenamine is by fur the most commonly uwd of all the arsphen- 
axnine preparations. In cqtiivalcut dosage it is les.s active than arsphenamine, 
A-A J e «.«! i-nnsoa Inas pencral reaction 


more active. This w probably because the subcutaneous route favours mote 

the retention of the remedy m the body, thus giving better 

the formation of the derivative which is believed to bo the spirochieticidal 

egent. 

Sulpharsphcnarainc was introduced by LohnbofT-Wyld under * ® 
of Sulfarsenol for injection by the intramuscular or deep subcutaneous rwt. 
It causes comparatively little discomfort when administered in this way 
Being relatively stable, ita action is inferior to that of ,^7“ 

it is given intravenously, and even when adpiiuateied 
effect ia barely equal to that of iicoarspbcnanpe given blood 

mther more apt than are the other arsphenamine preparations to cause blood 

^iffsphenamine diglucoside is a convement "jis- 

for use when drawn from the ampoule, but its immediate e -3 that 

appearance of S. fallida from the juice of early lesions is not so great a 
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of neoarsplienainine in equivalent dosage. A dose of 0-45 g. of a good brand of 
ncoarsphcnamine will cause S. jxiUida to disappear from anch lesions in 24 
hours in over 75 per cent, of cases, but, io my experience, even 0-60 g. atabilar- 
ean has failed in tbia respect in over 50 per cent, of cases. Whether or not 
this preparation makes up for its alover spirochsticidnl action bv greater per- 
sistence b uncertain. Silver arsphenamine and neosilver arsphenamine are 
emery-coloured powders. They are more active but abo more toxic than the 
others and are given in approximately half the dosage of the latter. They 
are nseful os a change &om ncoarsphenamine bnt are not now greatly nsed 
in Great Britain. 

Oxophenarsinc — to give it its ofTicial name in the U.S.A and that by_ 
which it will be officially designated in Great Britain if and when it becomes 
subject to the Therapeutic Sub^sUiuccs Act— is a newcomer in thb field, though 
oripnally tested by Ehrlich, b commonly known as arsenoxide. It is believed 
to 1« chemically identical with the spirocheticidnl derivative of the arsphen- 
amine preparations formed in the body after their injection. It b m-nmino-p- 
hydroxjqincnyl-arsine oxide, and the only preparations of it that are availsblc 
at the moment are the hydrochloride, sola in thb country as Mapharaide (in 
the U.SA^ as Mapharsen) and the tartrate which is sold under the name of 
Neohalarsine. It b a stable compound which has acquired great popukirity 
in recent years, especially in the U.8 A. and it seems to be almost the only 
arsenical preparation used m the American and Canadian armies, It lias abo 
been adopted recently in the British Navy, and b now the most preferred 
arsenical compound for the intense e treatment of syphilb, which b discussed 
below. Its rcUtlvc efficacy u at present undecided. A common statement is 
that it b less toxic and more efficient than neoarspbcDamine, and this state- 
ment is repeated from article to article without accompanying proof. It would 
appear, however, that in respect of immediate cflccts it ls about ten times as 
toxic as nooarsphcnaininc, and the important question is whether it b ten or 
more times as potent therapouticallr. The evidence seems to be clear that 
it b not, but detailed discussion of this question would occupy too much 
space here, and I must be content with saying that, after a very close and 
critical study of the evidence, I am convinced that, weight for weight, it b 
not more than four times as active therapeutically ns is neoarsphenamine. 
It may be nseful for the intensive forms of treatment in which three or more 
injections a week ato given, because it H stable and U quickly excreted, bat 
this is a very different matter from u-»ing it in the well-tried and tested pro- 
longed eystems of treatment which must icmam routine practice until the 
evidence on the more intensive forms of treatment and onpenicillin has become 
more decisive than it b at present. The dosage, adnunistration and toxic 
effects of oxophenarsine will be discussed after those of the arsphenamine 
compounds. 

bofiwjt o/ artpJienamine compouBtf#.— Dows of the different prcpatatiou.s 
named vary greatly with circumstances and can be discussed here only in 
general terms, but guidance for treatment of individual cases will be found 
below in the discusaioos on toxic effecte, on contra-indications, and on schemes 
of treatment. _ Inn case of active primary or secondary .syphilis it is reasonable 
to aim to bring about rapid disappearance of S. palliJa from the juice of 
external lesion.’i, and when there is no contra-indication in on adult male I 
start with 0-45 g. neoarsphenamine. If, in such a case, I have to begin with a 
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lower dose, it is with no illusion as to the effect on the spirochajtes, and the 
injection is repeated much sooner than if the fall initial dose had been given. 

Adminislratton and toxic effects of arsphenamine preparations 

Intravenous route . — This is the most usnal route. In the case of neo- 
arsphenamine the dose is dissolved in 2 to 10 c.c. distilled water. Silver- 
arsphenamincs are dissolved in not Jess than 8 c.c. ; stahDarsaa is already 
in solution and rcqxiircs no further dilution. The solution is drawn into a 
syringe, which is armed with a fairly fine needle (S.W.O. 22), any of it con- 
taminating the outside of the needle is washed off in sterile water, and the 
point of the needle is inserted into n median basilic or other convenient vein, 
which should bo distended as tightlyaspossible by fixing an elastic band round 
the upper arm and getting the patient to grasp a roller bandage. In maldng 
the vein-puncture the operator should loot along the vein, and steady it with 
the index finger of the other hand laid on the skin below tbc site ; the eye 
of the needle should look away from the skin, and its shaft be almost p-iraliel 
with it. A pull on the piston causes blood to flow back into the sjTiiige when 
the needle is properly within the vein. The ntbber band may then be released, 
and the piston is sloirly pressed home. After it has been emptied, a little blood 
is n^irated into the synnpo, to clear the needle of any solution. 

Jjeep subcutaneous and snlramuscubr routes. — As already mentioned, 
arsphenamiue remetffes have a greater therapeutic effect when administered 
subcutaneously or intramuscularly, but most cause too much pain, and 
practically the only one which can be employed for the purpose is sulph- 
arsphenamine. Tbc dose may be dissolved m distilled water, or in one of the 
clocose solvents containing local sedatives which are sold for the purpose, 
in either case as little os 1 c.c. may be used, but 2 c.c. of the gluco.se sofvent 
seems to be more effective in preventing local reaction. The technique 
of intramuscular injection is described on p. 228. Deep subcutaneous 
injection causes less muscle reaction, and b usually prcfcranle ; it is given 
as follows : In the upper and outer quadrant of the gluteal region the skm 
and fat ere pulled away from the underlying fascia, by grasping them with 
the thumb and fingers of the left baud, and a inches long needle (B.W.G. 20) 
is entered obliquely at the base of the pyraraid thus produced. The needle is 
made to xmdenun the fat so that its point may scrape on the fascia overlying 
the gluteal muscles. The charged syringe is fitted to the needle and the 
injection given faiiiy sfowfy. TAc site is ticn massageef with a pacf of Hat 

Toxic effects of arsphenamine preparations. — Local . — An intravenous injec- 
tion of any arsphenamine preparation may cause thrombosis of the injected 
vein ; this is not serious, but precludes the use of the vein for subsequent 
injections. Escape of any of the solution around the vein causes agonising 
pain, and swelling and inmtration of the tissues, which may go on to slough- 
ing. "When it occurs the area should be infiltrated at once ^nth a few c.c. of 
sterile 0-85 per cent, sabne. 

General . — All these compounds tend to damage capilla^ endothelium. 
In patients who have died as a result of araphenamine injections, there have 
been found blockage of cerebral capillaries with small harmorrhages around ; 
hiemonhagic nephritis j hiemorrhagc into lung alveoli ; submucous petechias 
and ccchymoses m the stomach and bowel j and, iu a comparatively few cases, 
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degeneration oflivcr cells amoimtinp to a condition like that found in acute 
yellow atrophy. 

Clinically, toxic effccta arc nmniWated by one or more of the symptoms 
enumerated below. The list is a comparatively long one, but most of the 
symptoms are eo mild, infrequent, or pcovcntablo as not to preclude the 
routine use of these remedies. In roughly chronological order they are as 
follows ; 

1, During or iameJiatelij ajtcr the injtvlton.-^l) Vasomotor disturbances, 
aUo known as anaphylactoid symptoms or nitritoid crises; (2) urticaria; 
(3) srncopo ; and U) pain in tho gums and teeth. 

2*. FoUotcing the injection vamUy in a fev hours, and occurring generaUy 
on the same day. — (5) Rigor, rise of temperature, and headache ; (6) vomit- 
ing, diarrheea, pain in the back and cramp in the legs ; (7) herpes (labialis 
or roster). 

3. Al toTious limes from n day or (ico to a month or longer after a aingle 
injection or a course of infections. — (8) Albuminuria; (9) stomatitis; 

(10) chronic headache; lassitude; loss of appetite, weight and sleep; 

(11) erythema and dermatitis ; (12) jaundice ; (13) severe cerebral symptoms; 
(14) various blood dyscrasias; (15) polyneuritis ; (16) increase of syphilitic 
eigoa and symptoms (Jacisch-lXerzlkimcr reaction). 

The insomotor symptom simulate thoso of ansjibylasis ; they are very 
rare after deep subcutaneous or intramuscular injections. The face becomes 
Hushed, and the tongue and Ups may swell ; there may bo rcspinitoiy distress, 
and the patient may become unconscious. Often a severe attack is followed 
by more or leas generalised urticaria. As a rule the symptoms last for about 
half an hour, but in rare cases recovery is not complete for a number of 
hours. Somo patients are peculiarly susceptible. In otliera the symptoms 
may bo produced by impenect preparation of the remedy for injection Qt 
too rapia administration, oa they depend on the physical state of the solution 
on entering the circulation. For prevention, sU these remedies should be 
injected slowly, and retention of the tourniquet during the injection, as 
recommended by Sicanl, is very effective. The treatment usually employed 
is to inject 10 to 15 minims of solution of adrcnalino hydrochloride (1 in 1000) 
intramuscularly ; in particularly suscepUble cases when slowness of injection 
and retention of the tourniquet fail, it may be useful to inject the adrenaline 
some minutes before the intravenoua injection, or to give sulphaisphcnaminc 
deep subcutaneously. A feeling of /ainfnest during the injection, or immedi- 
ately after it, may be merely a precursor of vomiting, or due to fear. Occasion- 
ally, however, it may bo very severe, fatal cases having been reported. Usually 
syncopal symptoms yield to ordinary restoratives ; ia some very thrcateninc 
coses immersion in a Lot bath has been reported to have brought about rapid 
recovery. Rain tn Ihr gums atvl teeth is probably vasomotor. The peculiar 
taste in the mouik, of which some pstieuts complain during tho injection, 
is a very common symptom when concentrated amutions ato given. 

^ Ri/^or, rise of temperature and headache arc commonest after the first 
injectioru The temperature is only rarely over 101® F. and is of no im- 
portance unless it increases after each successive injection. Diarrhcea and 
tomitjn^ are not frequent unless there has been an error in technique, or 
the patient has been indiscreet in ha dietary. Uau^y these symptoms 
have all disappeared by the next day. They are prevented to some 
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extent by taking caio that the patient has fasted for 2 hours before the 
injection. 

JJhumhuria very razeiy caasM any anncty. Stomaiitis U not often 
attributed to nrsphenamine remedies, but these undoubtedly seem to increase 
the tendency to this complication which Is manifested by patients on mer- 
corial, or bismuth treatment. OAronic headache, lassitude, etc., arc symptoms 
of intolerance displayed by a few patients, and indicate the necessity of a 
rest from treatment. 

Various sHn affections may ocenr besides the urticaria and herpes men- 
tioned above, and may be very sezioas. Tie mildest is some slight itching 
which quickly passes off. Another form is Milian’s erythema of the ninth day. 
It appears from tho seventh to twelfth day after the commencement of the 
treatment and within 1 to 2 days of an injection. It is ushered in with a 
rapid rise of temperature, to 101“ F. or higher, headache, backache, and some- 
times vomiting and diarrheea. The temperature is intermittent for a few 
days, and ends with a generalised Bcarlatimform, rubeoHform, or jiolymorphic 
emptioD, which fades in a few days with very slight or no desquamatjoa. 
In its prodromal fever and the subsidence of a generalbed rash without 
desquamation in a few days lUUan’s erythema differs generally from the 
more serious type described next. Aithoogfa it is said that arsenical treat- 
ment can be resumed after subsidence of ninth-day er)*thcma, it is well to 
bo very cautious on this point. The most severe dermatosis is relatively 
uncommon. It starts os a punetiform erythema which quickly spreads over 
the body, is accompanied by most intense itching, and often then passes on 
to exfoliative dermatitis. The incidence of dermatitb depends largely on the 
intensity of the treatment. Generally speaking, a male aunlt of average build 
will tolerate 5 to C g. neonrspbenamine m doses of 0’4b to 0*70, or the equiva- 
lent of this in other arspbenamine remedies, spread out over a period of G3 days 
but if tbU period is shortened, the percentage of dermatitb iiicreast-s noticeably 
A careful look-out for signs of skin irritation will often supply timely warning 
of the idiosyncrasy and, by preventing the adminbtration of more BTsenre, 
will save the patient from a severe attack. The treatment of exfoliative 
dermatitb following araphenaminc injections is often troublcsomo on account 
of the pencralbed exfoliation ond the local postulation and eczema. If the 
attack 13 at all severe, the patient should be in bed ond well protected. Calcium 
thiosulphate, or sodium thiosulphate, which is now sold for the purpoio in 
ampoules containing the remedy already m wilution, may bo injectea intra- 
venously every other day in doses of 0-6 to 09 p. Tic injection of calcium 
thiosulphate often causes a gencraUsed tingling and dashing of the skin, which 
alarms the patient but passes off very quickly. On intervening days an 
intravenous injection of 30 c.c. of a 30 percent, solution of dextrose is valuable. 
The adminbtration of liver, on the same principles as in anemia, has been 
found beneficial. The diet should be simple, containing large quantities of 
bland liquids, and should not include eggs and meat. Locally, calamine 
lotion and liniment arc soothing, and an occasional bran bath is valuable, 
but careful precautions should bo taken against chill, as these patients are 
very prone to pneumonia. 

Jaundice following injections of arspheuamine preparations appears to 
have become more common in recent years, and a voluminous literature on 
its stiology has accumulated in all countries without any definite consensus 
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of opioion havioff boon arrived at. la the yctv great majority of cases the 
type is mild, with clayey stools and luglJy coloured urine. Occasionally it 
b much more serious, srith Bcs*ere epirastric and hepatic pain, restlessness 
and deliriuBi, followed by death. The changes found in these 'rare cases have 
been extensive degeneration of liver cclb with round-celled inhltrarion of 
the supporting connective tissue, multiple subserous hajmorrhages, and 
frequently bseniorrhagcs into long alveoli. Either typo may occur during a 
course of injections or be delayed for many months afterwards. In this delay 
in onset, as in some other features, the fatal type of jaundice strongly re- 
sembles trinitro-toluene poisoning. This suggested that possibly the re- 
sponsible factor was the beaten® radicle of the atsphenamine compound, but 
in a recent inquiip* it was found that the incidence of jauncUce in cases treated 
with oxophenarsino compounds was just ns high as in those treated with 
ucoarsphenamine, though the dosage of benzene radicle in most of them was 
from a tenth to a fifth of that when ncoarspbenamine was given. The exact 
part played by arsphenamine in the prouuction of jaundice is uncertain, 
but the weight of evidence seems at present to favour a connexion between 
the amount administered as routine in a given time and the proportional 
incidence of jaundice, the more concentrated the course the higher being the 
percentage of jaundice. A feature of jaundice which has been noted in this 
and other countries is ita tendency to occur in outbreaks wliich bear no 
apparent relation to changes in technique or brand of the remedy employed. 
Tojs Icmb some support to the theory, held by some, that besides arsphena- 
mlne an extraneous agency (virus infection t) plays a part in the causation. 
This view is supports by evidence fumisbeJ by Rugc from the German 
Navy, in which it was found that the incidence of sah’arsan jaundice was 
closely parallel to that of otdiuary catanhal jaundice in the general population. 
More recently Salaman, King, Williams and Nicol, working in an army 
hospital, appear to Lave reduced the incidence of post-arspheuamine jauntb’cc 
there by the employment of a very stnet regimen of syringe etetilisntion. 

For the prnvnlio7i of jaundice, the best practical measures appear to I>e 
good feeding, especially with proteins — the addition of 2-5 to 3 g. methionine, 
or of a pint of milk, to the daily diet b recommended by Beattie and Marshall 
(1914) ; precautions against oxidation of oeoarsphenamme and similar com- 
poundsprior to injection ; careful sterilisation of syringes between injections ; 
and suspension of the treatment on the appearance of urobilinogen in the 
urine. A simple test for urobilinogeo b to nuu to 6 c.c. of the cold urine 2 drops 
of Ehrlich’s reagent, which is a 2 per cent, solution of p-dimetbylamino- 
benzaldehyde in 0 per cent, hydrochloric acid. A red colouration, moat 
xtesf^ •n-ifn'wVvn‘i*De specimen is viewed Irom ’flie lop over w’tule paper, ‘is an 
indication to stop the arsenical treatment for a few weeks, continoing with 
bbmuth. For treatment of developed jaundice, besides alkaline stomach 
sedatives and a very light diet, daily iutTOvenous injections of SO c.c. of a 
SO per cent, solution of glucose seems to help. There b abo evidence that 
nicotine acid quickly stops the damage to the parenchyma caused by a variety 
of liver poisons. 

Severe cerrbral ti^mpionif, with headache followed by mental confusion, 
epilcptifonn convulflous and coma, ending in death in a largo proportion of 
cases, are now very rare under ordinary schemes of treatment, thanks to the 
moderate doses with wliich treatment is usually started. The symptoms 
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UiUttlly begin from 2 to 0 Jays after the second injection, but this is not aii 
invariable rule. The autopsy reveals dilatation of capillaries and capillary 
ha3raorrhage3 in the brain, which is cedematous, and sometimes hiemorrhagic 
nephropathy. Itecent studies have shown that htcmorrhagic encephalopathy 
is more apt to occur in females than iu males, and especially so towarus the 
end of pregnancy. It is much more frequent in patients treated by the 
intensive methods which ha^Tj become common, particnlarly in the u.S.A. 
in recent years, and is in fact the chief bugbear of this form of treatment. 
There cannot ho any doubt also that, apart from the tragic cases with con- 
vulsions and coma wliich are commonly fatal, milder forms of encephalopathy 
have occurred in the form of severe headache and mental confusion in sucli 
a large proportion of cases treated by the intensive methods already mentioned 
as to make this form of treatment permissible only when the attainment of 
cure in a minimum period of time is tho paramonnt consideration. As already 
indicated, the prognosis in cases with convulsions and coma is very grave, 
but sometimes removal of 15 to 20 c.c. spinal fluid, repeated on subsequent 
days if neccssarr, and bleeding to 15 to 20 ounces have seemed to be effective ; 
the treatment should be Institoted as qdckly as possible after the onset of the 
symptoms. 

Shod di/scrasw. — Three main forma of blootl dvserasias have been 
described, all of them very cure. They have followe(5 snlpharsphcnamlno 
treatment relatively much more often than treatment by other arsphcnaminc 
preparations. They arc thrombocytopenia, granulocytopenia, and aplastic 
anaemia. When any occurs it is often associated with d^ennatitis and with 
sore throat ; the latter should be regarded as a wamiog sign. Tho smptoms 
and treatment of these dyscrasias ore described elsewhere m tho worlc. 

Paly/ieuri/h has been reported occasionally bnt most he extremely rare; 
I have seen only one case, a very mild one. 

Jar\$c1i-UcTxheimer rtaclion. — A temporary effect of these, as of other 
antbyphOitio remedies, may be to increase tho intensity of the syphilitic 
process. Thb may be important when an artery etipplying some vital organ 
is already partly blocked; then the increase in severity of the process may 
resnlt in a complete blockage which may be dbastrous, as when a coronary 
artery becomes obstructed, or the patient develops hemiplc^, or dies of 
obstruction of the basilar artery. Such cases are very rare. 

A’curo-recurrcncM. — ^Though not atiicUy a direct effect of arspbennmine 
treatment, pat.aly8es of various cranial nerx'os, especially the seventh and 
eighth, became more common shortly after its introduction. These pheno- 
mena have been proved to be syphilitic recurrences and due to the small 
amount of treatment given in the early days of " 60C.” Since then they have 
become very rare, when bismuth or mercury is given concurrently with tho 
arsphcnaminc preparation in early cases. 

Precautionn recommended in treclit^ pnlierUs vnth arsphentimtwe prepara- 
tions. — In the case of sufferers from hepatic and advanced Addbon’s disease, 
in bleeders, and in those on the point of death from severe visceral dbeasc of 
any kind, these remedies are contra-indicated. 

In vbceral disease of a less severe type than is mentioned above, in 
alcoholbm, and when the patient is prone to such skin affections ns eczema 
and Severe seborrhoe.'i, it is advisahle to begin with a dose of 0*15 g 
iieoarsphenamine, and to increase the doses with caution ; often in such 
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caaaa tJie injectioiu of email doses may ba given with advantage tv ice weekly. 
The same applies to patients Buffenng from syphilis of the brain, cord or 
viscera when there is reason to fear an exacerbation of the process. In diabetes 
mellitus it is necessary to be very cantious, as* atsphenamine compounds 
increase the blood sugar, and the patient should be watehed carefully by 
eomo one experienced iu the a<lmiaiatration of insub’n. Every patient should 
be watched carefully through the course for signs of intolerance. This 
precaotion may not absolutely prevent seveie side-effects, but such as do 
develop will usually be much milder than when no notice is taken, for 
example, of an erythema, and the treatment is continued to the end of 
the course. 

In all cases where intravenous injections are employed it is advisable for 
the patient to fast for 2 hours beforehand. Other methods of prevention of 
this and other toxic effects of arsphenamine consist in scrupulous care over 
technique. 

Adininijstralian and It/xit, tjfccli of t)te oxophtnarsine compoiindn 

These compounds are always given intravenously dissolved in 8 to 10 c.c. 
distilled water, as m the case of ueoatsphenamine. Contrary to the case of 
ncoarsphenamine, solution can be effected with agitation of the mixture, 
and standing tends rather to reduce its toxicity. The injection should be given 
qulcVJy in order to avoid pain in the vein. The usual dose for an adult in the 
ordinary routine, prolonged treatment of syphilis Is 0 01 to 0 06 gm., and it 
appears advisable to give this twice weekly uistead of once, as is the common 
practice when ucoarsphenamiue is used for the treatment of average cases. 
The toxic efTccts are very similar in kind to those following administration 
of the arsphenamine compounds, except that vaso-niotor symptoroB and such* 
like immediate reactions do not occur. It has been claimed that jaundice is 
leas when this class of remedy is administered, but this is decideoly not the 
impresaion gained from a study of statistica relating to large numbers of cases 
treated during tic tame periods m the clinics of this country. 

(6) PaUatofeiU arsenlco! rcHiedtea 

The principal remedies of this class used in the treatment of syphilis are 
(i) Sodium N-phenylglycincftmidc-p-arsonate (tryparsamide) ; (ii) 3-acetyI- 
amino*4.*hydroiyphenyVarsonic odd, or acctarsol (kharopheu, orrasau, 
apuocid and sto-rarsol) ; (iii)thccodiumKiltof{ii) ; and (ivj the dietbylamine 
compound of (ii) (acctylarsan). 

Of tliese, tryparsamide is the most important because of its value in 
syphflis of the central nervous system. It is a white powder easily soluble 
in water, and the dose for an adult is from 2 to 4 g. (usually 3 g.) dissolved 
fresMy in distilled water and injected intravenously once n week. A coarse 
lasts 10 to 12 weeks, and the interval between any two couraes can be a month 
or ail weeks. The mala risk is of amblyopia, aud for tbb xeasou the patient’s 
eye-groumls should be passed by an ophthalmologist before treatment is 
started. If thb is stopped on the first complaint of hazmess of vision, per- 
manent restriction of %usioa is very rate. Aceiatsol was iniioduced in 1922 
primely as a propliylactic of syphilis for ads^istraiion by mouth. Since 
then it has come into extensive use for the treatment of infanta with congenit^ 
syphiha. AcfttoTsol-Bodinm and acetylarsao are given by injection ; their 



SYPHILIS 


227 

nffects aro mainly like those of acetatsol. Toxio effects are usually mild. 
Acetarsol can cause gastro-intcatinal disturbance if taken too near a meal. 
Sometimes a miJd erythema occurs and very rarely a severe dermatitis. 

(2) ilfercwnal preparaiton* 

Sfercory was formerly the sheet-anchor in the treatment of syphilis, 
but for routine work it has been largely superseded by jjismuth, and it is 
now used mostly in cases where injections arc impracticable, or by wav 
of varying the attack on the disease. A great ad%'antcge of mercury; as of 
bismuth, rs that it can be kept almost continuously in the circulation, bo that 
the action is maintained after the atsphenamine has been excreted until it is 
safe to administer another each injection. To ensure the certain destruction 
of all the parasites, it seems to bo nccessarjr that an anti-syphilitic remedy 
should be present constantly in the body fluids for a long period. 

Methods of administration . — ^Tho oral method is much favoured, but 
is apt to cause gastrn-intestlnal disturbance, and is exposed to the risk of 
failure through the patient’s forgetfulness. I employ it only when the patient 
carmot take injections or inanctions and also when the patient cannot con- 
tinue injections or remain under close obsera’atiou. Favourite prepara- 
tions aio^l) Hydrargyrum cum creta, grs. 1 to 2 ; (2) hydrargyri lodidum 
virideorflavura.gr.itoi; (Slhydrargynperchloridum.gr.i; (4)hydrargyri 
tanoas, gr. 1 to 3 ; (G) pit. hydrargyri, gw. 1 to 3 ; (6) liq. hydrargyri net- 
chloride, min. 30 to CO, often prescribed m a mixture with potassium iodide. 
The first five of these aro usually given In pill form, often combined with 
a little opium, c.g. pulv. ipccacuanbc ct opii grs. I to 2, or extractum opii 
gr. i, to counteract the initant effect, but it is better to pre.«cribo the sedative 
separately, and regulate its dosage as required. I prefer to start with the 
iodide. A good plan of administration is to give courses of C weeks, gradually 
increasing the daily intake of mercury until elight signs of stomatitis appear, 
and then reducing tho dose ; of the yellow or the green iodide given in this 
way, an adult patient can usually toko from | to grain daily. After the 
first and second courses rests of a week arc given, and at the end of the third 
the interval is one month, after which the series of three courses is repeated. 
The length of time over which this treatment is prolonged depend.? greatly 
on the amount and character of tho previous treatment. 

Inunction . — ^TLia is a vafuaWo mefiod of aduunistering mercury, but 
must be carried out by a skilled rubber, and has the inconvenience of soiling 
the skin and clothes. On successive ^ys 6 to 10 g. of mercurial ointment 
(B.P.) are rubbed for twenty minutes into thighs, calves, arms, chest and 
back, a bath being taken on the sixth ^y and the cycle restarted on the 
seventh. The number of rubbings varies from CO to 200 in a course, the 
length of a coarse depending on flio patient’s tolerance, which is judged by 
the state of tho gums, the weight and the general well-being. 

Intravenous infections are rapid in effect, bat apt to cause toxic syiaptoma ; 
they have the further disadvantage that the effect is not sustained, and they 
must be administeicd daily or every other day. The usual preparations 
employed arc the cyanide and the perchlorido, in doses of 1 c.c. of tlio 1 per 
cent, solutioa daily or on alternate days to a total of twenty or thirty in a 
course. 
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For tntramuscular injediona both ooloblc 3118 insoluble preparations are 
employed. Among the soluWe prepawtlons ore the biniodidc (1 per cent 
Bolotion) in doses of 1 c.c., the bibtomido, the benroato and the perchloride. 
Their dii'ulv.'mtsgcs arc similar to those of inttarenous injections. 

Tiic piepatatioss moat commonly employed ate mercaiy in 

fine 5^bdi^^3ion finj. hydraigyij), calomel (mj. hydrarg. aubchlor.) and 
metcuty salicylate. Suspenaioua of these remedies ready for use can be 
purchased. The doses usually employed ate ; mercury, I to ns.; calomel, 
I to I gt. ; salicylate, to 2 gra. Calomel causes mote pain than the other 
two, but is far mote active, and is probably the best for this purpose if it can 
bo tolerated. Mercury saUcylate is probably the least active of the tJirec. 
The advantages of the insoluble preparations are that, oa account of the sloir 
absorption, enough merenry can be given in one injection to last a weeh and 
that the etfect is sustained. 

The technique of intramuscular injections is simple. The he.st sites arc the 
upper and outer quadrant of the gluteal region and the upper third of the 
vastus cjtcmus muscle. A needle of S.W.0. 20, J J inches long is introduced, 
almost to its fall length, perpendicularly to the slda surface. The base is 
ex.nrained to sec that no mood is oozing from it, tbe syringe is applied, the 
piston pulled upon to see that the occdle point is still not within a vein, and 
the pbtoa is then pressed home. The nccole having been withdrawn, the site 
ia well massaged with a ball of cotton-wool. Before an insoluble piepaiation 
is drawn into the syringe, the suspension should have been well mUeo, either 
by stirring with a glses rc^ or by energetic shaking of the bottle. 

Toxic <J^(Cta 0/ fnercurioJ preparations. — These ate stomatitis, ncpliritis, 
foliti«, general malaise aud dermatitb. 

StameUilis can ustt-ally be prevented by care. The patient's teeth should 
be set in order before starting the course, and he should brush hb teeth night 
and mormng ; the tooth brush should be kept in an antiseptic solution, such 
os chloramine T., 0*5 to 1 per cent., or in an atmosphere of fbrmalin. Potas- 
sium chlorate is useful, and may be incorporated in the dentifrice. If tbe 
gums become sore, the mercury most be stopped and more energetic treatment 
applied to tbe mouth. Lozenges of potassium chlorate to Buck, and swabbing 
with peroxide of hydrogen followed by the application of a 10 per cent, 
solution of neoarsphenamme usually suQico to restore: the gums to a hCtiUby 
condition. An astringent mouth-wash should be employed and injections 
given of calcium or eodium thiosulphate. (See p. 223.) 

Nevhrills rarely results from the moderate doses of mercury now em- 
ployed, but tbe irritant elTect of mercury ou the kidneys should be 
remembered in cases where these organs are already diseased. 

Colitis is extremely uncommon ns tbe result of the ordmarj’ mercurial 
course of treatment. General nuilaise is apt to result from pushing mercurj' 
too freely, snd it is always advisable to keep a close watch on the patient’s 
weight and general condition. Demalitis os a result of mercurial treatment 
alone is very rare. 

(3) Pumur&taf preparn/iOKS 

These were intrwluced by Sazerac and J/Cvaditi in 1921, and have now 
largely enpplanted mercury wherever tbe intramuscular, or deep subcutaneous, 
route of administration of a heavy metal is practicable. Bismuth i<i tolerated 
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better than mercury, and in doses which can bo administered with at least 
equal safety, a course of hismuthial injections goes farther towards eradicating 
the disease than does a corresponding course of mercurial injections. Some 
workere assert that bismuth is equal in effect to the arsjihenamine prepaw- 
tions, but the majority opinion is tliat it should be used in conjunction with 
these, in substitution for mercurj'. 

Bismuth is at present administered almost exclusively by the intra- 
muscular or tho deep subcutaucons roale, and the number of preparations is 
legion. They are best classified on tbe basis of rapidity of absorption as 
folloflrs : (a) watery solutions ; (6) solutions in oil (lipo-solubla preparations) ; 
(c) suspensions of insoluble compounds in n watery medium ; aud (d) suspen- 
sions of insoluble compounds in an oily medium. Tbe comparative rates at 
which these different classes of bismotht.aI preparations are absorbed are in 
the above order. 

ITafery «olu/«orw are not greatly employed now, because they are more 
rapidly absorbed than is usually convenient ; on account of rapid absorption, 
their toxic effects may approach those of preparations given intravenonsly, 
a route which is practically never used, h'or this reason they need not be 
considered further. 

Oily toluifcns contain organic, ffpo-soloble compoonds dissolved in oil. 
In absorbability they arc stated to be a useful medium between watery 
eolations on the one hand and insoluble suspensions on tbe other. Tbe 
following arc examples of these preparations of which it is unnecessary to 
state the chemical formula? (the bismuth cooteut per c.c. is stated in brackets 
after each) ; Bivatol (0 035 g.) ; Cardyl and Neocardyl (0-05 g.) ; Neo-olewl 
(0-03 g.) : and Stabismol (0-1 g.). Their rate of absorption makes it advis- 
able to give tho weekly dose (see below) in two injections at a 3- to 4-day 
iiiter^-al. 

Insoluble suspensions arc the most commonly employed preparations of 
bismuth for anti-syphilitic treatment, and this class contains the onl^ tluce 
recognised by tbe British Fharmacopmia, namely, inj. hismutm, ioj. 
bbmntbi oxy'cbloridi and inj. bismutbi salicylatts. A number of insoluble 
salts of bismuth are used, and they are sold under a largo number of names, 
of which the following are examples arranged according to their chemical 
construction, (o) Precipitated bismuth. Preparations: inj. bismutbi, B.P. 
(bismuth in a dextrose solution with crcsol), and Bbglucol ; both contain 
0-2 g. Bi. per c.c. ; and Bicreol (0-15 c, Bi. per c.c.) ; (6) Bbmuth oxychloride. 
Preparation? : inj. bbmuthi ozychloridi, B.P. and Bboxyl, both of them 
watery suspensions containing 0-08 g. BI. per c.c. ; Chlorostab, a watery 
suspension, two preparations with, respectively, 0-lG g. and 0-20 g. Bi. per 
c.c. ; (c) Bismuth salicylate. Preparations ; mj. bbmuthi salicylatb, B.P., 
a 10 per cent, suspension of the compound in olive oil with camphor and 
phenol ; Bbantol ; Bbmosan j Bbmogcnol, all oily suspensions ; all this 
class contain about 0-06 g. Bi. per c.c. ; (d) Bbmuth hydroxide. Prepara- 
tion ; (3ashb, Mnthanol, and Spirillan, oily suspensions containing about 
0-08 g. Bi. per c.c. ; (e)Iodo-bbmutbale of quinine. Preparations; Biquinyl ; 
Bbmosalvan ; Quinby ; Quinostab ; Rubyl ; Vijochin, all oily suspensions 
containing about 0-02 g. Bi. per c.c. 

Toxic ejects of bismuth. — The chief toxic effects ate on the mouth and the 
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kiciDeyg, but they may eometimcs bo scea in distuibances of the bowels, in the 
nervous system, and in the skin, Aa re^rds the mouth the first si^n is a slaty- 
blue line on the marpns of the poms, often first just behind the incisors and 
adjoining any unsound teeth. The blue line is inconvenient only because it is 
a tell-tale, and it is not an indication to atop the treatment. At the same time 
it is a rough guide to the speed of absorption, and if it appears early in the 
course ot treatment, a particularly close look-out should be kept for signs of 
irritation of the buccal mucous membrane. These develop in the form of 
aphthous stomatitis, wliich may go on to cancrum oris if the administration 
01 the bismuth is not stopped. * The treatment of bismuthial stomatitis is on 
the same lines as for that due to mercury- The bismuth line persists for many 
months after the administration has ceased Albuminuria is uncommon, 
but its possibility is on indication to test the urine periodically, ffastro- 
ifi/es({nal Juturlawf, in the form of pains, constipation, or diarrheea is un* 
common, as are also rejft/cssnefs, insomnia, rfieumaiie pains, and ffeneral 
depression oj spirits, all of which arc mentioned only because their relation 
to the administration of the drag may not be recognised. Skin dislurhances 
of many lands have been descril^, even exfoliative dermatitis ond purpura, 
but the latter are very rare. The commonest is in the form of patches of 
ecbonhmic dermatitis on. various parU of the body. It gives no trouble 
apart from anxiety in the patient’s mind, and does not usually call for sus- 
pension of the treatment. 

Choice of hismulhial preparations. — In syphilis with active external mam- 
festations and when there is no contra-indication in the Der%’ous system, the 
heart, and great vessels or other interna] organs, we aim, in the present routine 
treatment, at complete eradication of S. pallida by attacking it over a long 
period with two types of remedy, namely, atsphenamine and heavy metal, 
the latter being cither mercury or bismuth, of which bbmuth is now almost 
always preferred. In this combination the arspbenamine compound rapidly 
stops the activity of S. pallida, and each injection of it deals a heavy blow at 
all ocecstilJe spirochietes, but the attack is not maintained ; the dose of the 
arsphenamine preparatiou is quickly excreted, and for a cousideiablc portion 
of the interval between any two injections, and still more between any two 
courses of injections, the arsenical remedy is not in action. In these circum- 
stances it is conceivable that spirochaites not hitherto destroyed hy the 
arsphenamine remedy, perhaps b^ausc of their entrenchment behind barriers 
of fibrous tissue, would have an opportunity of recovering if the attack were 
not maintained by another agent. Tins is the role of the heavy metal, an 
effective concentration of which can be maintained in the tissues for long 
periods. It will be understood from the above that, if an arsphenamino 
preparation is being employed in the treatment of the types of svphtlis 
mentioned, one does net look to the bismuth for speed, but for persistence 
of action, and a preparation is needed which is absorbed slowly but steadily 
throughout the intervals between injections; this requirement is met by 
the u»e of a suitable insoluble compound In the choice of such a compound, 
I am influenced by clinical e^cricnec and by reports of research on absorba- 
bility of different preparations, especially those of Lomholt, and prefer 
a^ comimund such as the oxycUondc suspended in a watery medium to 
cither of the other two B.P. preparations. In some cases I have been con- 
sunced that when I have injected predpitated bismuth it has not been 
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absorbed at oil satisfactorily, ond excretion experiments TrWeb show that 
a higher pereentago of o small dose than of o largo one aro absorbed in a given 
time argue against the employment of such a concentration of bismuth in 
the suspension as that in the injecUo bismnthi, B,P. Between the salicylate 
or any of the other insoluble salts and the oxychloride tljcrc may possibly be 
little to choose, but Lomholt’s experimenta on absorption certainly showed 
that, other things being equal, a more rapid absorption would follow injection 
of a watery suspension than that of an oily one, such as injectio bismuth! 
salicylatis, B.P. On the other hand, the oxychloride is pure and stable 
and in watery snspension, provided it is not too finely powdered (particles of 
3 to 5 /c dimensions ore suitable), it is absorbed at a satisfactory rate without 
causing undue discomfort. This work confirms the favourable impression 
I have formed of the oxychloride in watery suspension in an expcneuce of 
more than twenty years. 

A quicker absorption of an insoluble componud is secured by giving the 
weekly dose in two injections at an interval of 3 to 4 days, or by dividing the 
dose between two sites injected at one sitting. In some cases it may not bo 
possible to employ an arsphenamine preparation at all, or only in less than 
cfScient dosage, and one has to depend more on the bismuth to stop the 
.spirochmtsl activity quickly ; in such a cas/* one may give one of the oil- 
soluble preparations twice a week. 

It will bo judged from the above that usually an in-soloble compound is 
injected about once a week, and .a soluble one, two or three times. One 
insoluble compound, however, the iodo-hismutbatc of quinine, which is not 
greatly used in early syphilis, but is valuable in cardio-vascular and nooro- 
syphilis, contains such a low percentage (20) of bismuth that the dose is con- 
tamed in a large volume ; consequenUy when employing this compound it is 
customary to give the weekly amount of bismuth m two injections. This 
compound is absorbed rather more quickly than most others in the insoluble 
class. In certain cases oue may have reason to fear that the patient might 
become seriously intolerant, and it may not be desirable that the remedy 
should continue to be ab30rbf>d for long after suspension of the treat- 
ment. It would then be advisable to proceed coutiously with an oil-soluble 
preparation. 

In average cases of primary and secondary syphilis I give bismuth con- 
currently with arsphenamine pr<*parotions, believing that when the latter 
are used alone at the commenoemeut and in such doses ns cffbctuafly to stop 
the interaction between parasite and skin, there is a much greater likelihood 
of the parasite getting a lootiag in the central nervous system. In this matter 
of concurrent arsphenamine with bismuth and of alternating arsphenamine 
courses with bismuthial ones, there is a difference of opinion amongst syphilo- 
logista, probably the majority in Great Britain believing in the concurrent plan 
My own views arc based largely on the facts that in the early days of arspheua- 
mmc treatment, when great reliance was placed on the administration of 
“ 606 ” in full or nearly full doses without the concurrent administration of 
mercury, syphilitic netiro-recurrenccs were caramon, and that in more recent 
years in certain clinics where the first course of treatment consists entirely of 
arsphenamine or ncoarsphenamine in such doses as we know rapidly bring 
about the disappearauce of S. pallida from the secretiem of superficial 
lesions, the inciaence of su^ neuro-recurrences has also been high. Certain 
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io, \fhich the alternating plan is followed have not had this experience, 
and the explanation of the difference may lie in the dose of the arsphenamine 
preparation. If the doae of arsphenanune nsed alone in a first conrso given 
to an early case of syphilis is not eo high o’ that menf ionrd aliove, it may he 
that the iatcrHction’hptwreu skin and parasite continues, nnd so evokes an 
iinmunily response which prevents the epirochate from stimulating a big 
enough reaction in the meningea to cause symptoms. It is interesting that 
in the intensive forms of treatment employed extensively in the U.S^., after 
much experimenting exclusively with arsenical remedies, the concurrent 
administration of bismuth is being more and more extensively adopted, 
nn recommendations hy Eagle which arc ba-^eil on systematic animal experi- 
mentation, 

(1) loHinr preparaltons 

These promote the resolution of syphilitic processes and are most useful 
in the later stages. The tissue reaction is qnalitotivciy the same in all stages, 
however, and there arc pfonnds for supposing that the syphih’tic infiltrate 
tends to Lury the parasites, making them inaccessible to anti-syphilitic 
remedies, to that there is a use for iodine preparations in all stages. The 
favourite preparation is potassium iodide, in dees of 15 to 30 grains thrice 
daily. It may cause gastrodutestinal dbturbance, even when given very 
dilute in water, and is then better tolerated if made up in a cent, per cent, 
solution and the dose dropped ioto milk. The depre&sii^ effect of potasaiaia 
iodide is overcome by ginog it with oux vomica, hfany proprietary prepara- 
tions are advertbed as superior to potassium iodide, out they should be 
reserved for cases where the older preparation cannot be tolerated. Sodium 
iodide is probably the beat preparation for intravenous injection. In this 
cose, after testing the patient’s tolerance by giving some poto.osinzn iodide 
by mouth, a dose of 150 grains of sodiam iomde dissolved In 100 c.c. or more 
of sterile distilled water is given intravenously every 24 to 48 hours up to u 
total of 20 to SO injections |>er course. 

Use of tJie above Ilemedtes in Ihe JfanajrmerU of Acquired S'jphilU 

The main princjnles to be ob^crvcil in the tre-atmeat of syphilis ate — 
(1) to begin as early as posrible, before the micto-organbm has become 
Imried in the sclerosed primary sore or entrenched in comparatively inacces- 
sible regions, such as the central nervous system ; (2) to continue os long as 
experience show-s that there is a possibility of the patient relapsing if treat- 
ment ceases ; (S) to exploit the patient’s natural resistance, by maintaining 
bis general health in the highest posrible condition. 

Since the decision as to cure has to be postponed for some yc.irs after 
suspension of treatment, and relapse cases are particularly difficult to cure, 
it is better to treat all cases os if they were of the resistant type. It b a great 
mbtake to stop treatment as soon as the semm reactions become negative, 
or to continue then with only a feeble form of treatment, sucb as mercury 
by mouth. 

For earhj tijphilis, schemes of treatment of two mam types may be con- 
sidered, namely, those in which the injections are given over a period of a 
year or longer, and those — remtrodocM comparatively recently— in which 
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it Las been coiiiprcsaed to periods niuglug from a single day to about twenty 
weeks. At once it should be said that the compressed, or intensive, methods 
and their apph'cation should be considered only in circumstances wMch make 
it impracticable or undesirable for the patient to attend for the long period 
considered necessary in routine work. This is because the more intensive 
treatments are attended by more danger, and require greater care for their 
administration. It seems possible, however, that, as indicated at the beginning 
of this section, the nsc of penicillin may make it unnecessary to approach the 
toiic borderline in schemes of treatment designed to eramcate the disease 
within a comparatively few weeks. Indeed, it is not unreasonable to bo even 
more optimistic than this and to envisage the eradication of syphilis with 
perfect safety within a comparatively few days. At present, however, the 
only conrsc is to proceed on the assumption that pcmcillin is not available 
to any but the favoured few. 

Tor routine work employing the long schemes, the choice lies between 
two main lines, the intermittent concurrent, which is the most commonly 
employed in this country and in Europe, and the alternating continuous, 
which has hitherto been the most popular in the XJ.S.A. The advocates of 
the latter system have written many articles to prove that this is better than 
what they call ** intermittent treatment,” but the intermittent treatment with 
which they hare compared the results of their alternating continuous scheme 
is not that which is practised in the best centres in this country. The respec- 
tive merits of the two schemes worked at their best could be oLscossed at far 
greater length than is possible hero, and I can record only my \icw, based on 
a long czpericnco in tnis branch of medicine and a careful study of all the 
evidence, that our intermittent concurrent treatment results in fewer relapses, 
especially clinical ones, and less disea.se of the central nervous svstem. Conse- 
quently only the intermittent concurrent system will be described here. 

The scheme recommended is based on tbc recommendations of the Com- 
mittee of Experts on Syphilis and Cognate Sabiccts under the Health Organ- 
isation of the League of Nations, after an analysis of over 13,000 records of 
primary and secondary syphilis which had been treated in five countries ; 
it differs from that of the League’s Committee chiefly in the lower dosage of 
neoarsphenamine. 

For aduU mala and non-pregnani femala, starting with a dose of 0-45 g. 
neoarsphenamine or cqaivalcnt compound, the course U continued with nine 
doses of 0-6 g., the injections being given once weekly. Concurrently with 
the arsphenamine preparation, ten weekly injections of an insoluble com- 
pound of bismuth, each containing from 020 to 0-24 g. bismuth metal (say 
0-25 to 0-30 g. bismuth oxychloride) are administered ; or t\vice this number 
of injections of a liposoluble compound each containing 0-10 to 0*12 g. bismuth 
metal, these being given twice weekly. At the end of the first coxirse, the 
blood is tested and if negative, three more each courses ate administered at 
intervals of four to six weeks. If the blood is not negative at the end of the 
first course, the treatment is continued for three courses after that which has 
ended with negative reactions. 

In pregnancy the prime aim is to keep the epirochete from entering the 
circulation of the feetus, and this is best ensured by starting the treatment 
before the end of the fourth month. The treatment should be continued 
practically to the end of the pregnancy, but since recent investigations suggest 



28i 


GliNERAL INFECTIOUS DISEASES 

rather Btrongly that pregnant women arc more prone than others to develop 
tnemtal encephalopathy, tapeciaUy towards the end, it may well he advisable 
to keep the individnal dose of the neoarsphenamine, or equivalent remedy, 
to a Tnarinu tm of 0-45 g. Experimcntnl and other evidence snggesta that 
arsenic docs not enter the fmtal diculatioo until at any rate the end of the 
pregnancy, but radiograms of the bonc^nds of new*bom infants show that 
bismuth passes the placenta at any time. This being so, one must rely mainly 
on bismuth to keep any S. pallida that have invaded the fcctos in check. 
Throughout, it is of course necessary to keep a close watch on the urine for 
evidenca of damage to liver or/and ladneya. 

Iq the above echemea tne arscmcai remedies recommended are neo* 
aiaphenamine and anphenamine diglncoaide for the intravenous route, and 
eulpharsphcnaminc for the deep subcatancous or intramuscolar. The question 
arises, what should be the dosage of oiophenartiiic if a preparation of this class 
is Bubstituted. \ The question is not easy, because a comparative estimate of 
the respectivo therapeutic eilects of oxophenaisine and the arsphenamine 
compounds has not been made on a sufficiently large scale, but, on present 
evidence. I should not feel jnstldcd in giving less than 0*14 g. oxopbenaraine 
(in two or more injections) in place of 0-6 g. neoarsphenamine ox similar remedy. 

Observation of the blood tbronghont the above treatment has been 
mentioned ; on the question when the spina) fluid should be examined 
optmona differ. Personally, 1 think that if the blood reactions have remained 
negative from the first, or have been finally reversed by the end of the second 
conise, it is sufficient to test it on completion of the echeme of treatment 
and at the end of the two years’ period of observation which should follow 
complctian of the treatment. If the blood reactions penbt be>'ond the end 
of the second course, or if a relapse occurs, it is always advisable to test the 
fluid earlier. Many bypliilologists mommend earlier and more frequent tests 
of tho spinal fliud, but after all, lumbar puncture cen be followed by eevere 
headache, which can make the patient quite determined not to repeat the 
expcricDCC, and under tho scheme outlined above I havo seen no cause for 
regret in following the advice just given. 

After completion of the tnatmeot, the blood should be examined every 
three months for a year and every six mouths in a second year. 

Tor the scheme of treatment of early eyphila with neoarsphenamine, 
arsphenamine diglucoside, or eulpharspheoamine in conjunction with bismntb 
on the lines set out above, sativactory results approximating 100 per cent, 
havo been claimed by eorao workera in this country. Unfortunately many 
patients attending the public clinics do not persevere to the end of the echeme, 
and many w’iid Btatcmcnta have heen made to file effect that they spread 
tho disease. This is by no means invariably the case. There is good evideoco 
that even a few injections cure many coses of syphilis, and a high percentage 
are cured by as little as two courses. On this point detailed evidence would 
occupy too much space, but as something more must be said obout the in- 
tensive short schemes of treatment already mentioned, and by way abo of 
showing that they are neither new nor dependent for aafety on the use of 
oxophenarsine, it may be worth while to recall that in 1914, W. Gennerich 
(£iu) reported 95 pet cent, of satiafoctory rtiulta in 162 canes of primary 
and secondary syphilis which had been treated for relatively short periods 
and had been particularly well observ^ for a minimum period of one year 
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aftenyards. The 92 pimary cases in this series had received a maximum each 
of 11 injections of old salvarsan, totalling 44 g. (equivalent in arsenic to 6*8 g. 
neoarsphenamine) and 15 injections of calomel, totalling 7J to 12 grains, m 
about two months. The 70 secondary cases had received each, a maximum 
of 6 g. salvarsan (equivalent in arsenic to 9 g. neoarsphenamine) in con- 
junction with 12 to 18 grains of calomel in a period of about four months, 

Intcn»iv€ ScJtemfs of Treatment of Short Duration 

Very little space can be given to the intensive schemes re-introduced 
a few years ago by Charon, Lcifcr and Hyman, with the administration of 
4 g. neoarsphenamine hy intravonons drip-feed in five days, and since then 
modified by giving multiple injections over var}'ing short penods of time. 
The popularity of the method has received a great impetus because of the 
perennial difhculty of getting patients to complete the older long schedules of 
treatment, a difficulty which has been increased by the circumstances of the 
war. The modifications have aimed to eliminate the high mortality resulting 
from the five-day treatment compatibly with securing a high cure-rate. Of 
the many multiple injection schemes, only the following can bo mentioned : 

(o) The TJ.S. Army routine echcine, now snperseded by nenicillm, lasted 
26 weeks, and provided for the injection of oxopbenarsme (“ As.*' below) in 
doses of O-Oj to 0 07 g. and bismuth salicylate {“ Bi.” below) in doses of 0’2 g, 
on the following plan : 10 injections of As. at the rate of 2 a week con- 
currently with 5 of Bi. at the rate of 1 a week ; 10 of As. at 2 a week ; 
6 Bi. at 1 a week ; 10 As. at 2 a week , and 10 As, concurrently with 
6 Bi., os at the outset, (A) The twcivc-weck scheme, proposed by Eagle 
as a result of very extensive experiments on animals, consists of 36 injections 
of As, at the rate of 3 a week, coucorrently with 12 of the Bi. at the rate 
of 1 a week. 

The foregoing schemes can bo practised on out-patients. Jlodifications 
bridging the gap between them and the original five-day method arc the ten- 
and the twenty-day courses, which require hospitalisation and are attended 
by a mortality inversely proportional to their length. 

Another scheme proposed for merchant seamen by an international 
committee of medical experts which sat at the Slinlstr)' of Health in November 
1912 provides for a first course of 12 injections of l>45 g. neoarsphenamine 
s4 the rate of two a weeJ:, concarrently with 12 of htsmutif, to he repeated at 
the first opportumty after three months. 

In later syphiUn, %.€. after the third or fourth rear, the line of treatment 
depends very much on the involremeot of viscera and/or nervous aystem, 
the treatment of which is discussed elsewhere in this work. It is very important 
in these later ciues to examine carefully the cardio-vascular and nervous 
systems. If the cerebro-spinal fluid is p<witive, there is little hope of restoring 
it to normal by ordinary anti-syphilitic treatment. In such cases tryparsa- 
midc is probably the best remedy to employ as soon as it is seen that trivalent 
arsenical preparations are not inflnendng the state of the spinal fluid. It is 
given intravenously in weekly doses, commencing with 2 g. for an adult and 
increasing at once to 3 g., dissolved in 10 c.o. distilled water, in courses of 
about 10 injections, with intervals of ebont 6 weeks between courses. The 
concurrent use of bismuth is advantageous in these oases. Assuming that, ns 
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ia usual, no eign of optic ncn-e distorbanco appears, paticnta commonly 
tolerate verj* large total amounts of ti^arsamide — as much as 10 or more 
courses. The ccrcbro-sptnal fluid shoufa be examined {wriotlically, and the 
Iryparsamidc treatment is continued in regular courses, vrith intcrrals, so long 
as improvement is steady. If no inmrovement in the state of the fluid i.*? 
apparent by about the cjul of the thinl course, one conajders the institution of 
pyretotherapy, of which probably tlio roost effective form (apart from the use 
of physical apparatus for production of fever) is malarial inoculation, and 
usually about ten paroxysms of fever are allow'cd before interference by 
means of quinine or some iimilnr reroedv. 

Both malaria and the use of physical apparatus may be impracticable, 
as tie patient usually feels welt and also may be a busy man unaole to spate 
the time for, or perhaps explain to his family the necessity of, entering a 
nursing home or hospital for a course of malarial paroxysms, or of fever 
produced by physical agents. For this reason it is usually more practicable 
to try at a course of fever induced by siinpler means, such as the intra- 
venous injection of a vaccine. The most popular for this purpose is anti- 
typhoid vaccine, of which the dose may begin at 200 millions and bo inere.ased 
with successive bjectioos, given every other day, by about 80 jier cent. 
The aimb to provoke a rise of temperature to about 104® F., which is rc.'iched 
a few hours after the bjection. The disadvantage of vaccine injections given 
b this way is that the patient quickly becomes tolerant, and even large 
iocicases of the dosage produce very dmppobling rcsnlts in xesnect of tern- 
penturc rise, so that there is much to be said for the method of Nelson when- 
ever it is practicable. In this the patient receives two doses each dav, each 
smaller than would be necessary by the single-dose method, the second being 

f lvcQ 2 or 3 hours after the flnt, when the fever produced by this is at ib 
eight ; the effect is to flick up the temperaturo to a much b'gher level. The 
scheme shown in Nelson’s paper used T.A.B. vaccine. After preliminary single 
doses of 70 and 140 millions on the first and second days, resultmg respec- 
tively m temperatures of 103-6® F. and 103® F., on each of the next 11 ^ys 
two doses were given. The first of these ranged from 25 to 75 millions, and 
the second was sometimes the eame as the first, and sometimea as much as 
80 pet cent, higher. If the second dose does not produce a sufficient rise, a 
thira given before defcn-csccncc may do so. Many workers have now reported 
well on tbU method. A disadvantage of both the malarial and the vaccine ' 
methods of bducing pjTcxia is that once a naroxj'sm has started, it is more or 
less out of control. A method which afforas better control is the administra- 
tion of TAdJ. vaccine by the mlravenous-drip system, os recommended by 
Cromn in ^is country lor the treatment ot gononiioea and hy liawrence in 
the U.S.jV. for the treatment of syphilis. Cronin's method is to administer 
02 c.c. of the standard T.A.B. vaccine, and 2 hours later commence givbg 
by the intravenous route TA.B. vaccine, b a concentration of 4 c.c. in COO c.c. 
glucose-ealine, ot the rate of a drop a eccond. Thereafter, the temperature 
response is regulated by the speed of the drip, wbeh may be maintabed for 4 
or more hours. Another method is to inject btramnscularly a solution of 
sulphur in oil, Buch os euUbsb, begbuing with 1 c.c., and increasing to 10 c.c., 
occoiding to the temperature provoked. After the fever treatment it is best 
to continue w 1th the tryparsamide and bismuth, ot with some form of ordinary 
nnti-sjThllitie treatment 
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For cases of tcrtiarij syphilis affecting Oie external and supporting struc- 
tures and for lataxt ones, when the ccrehro-sptnal fluid is negative, the first 
coarse can usefnlly bo on the same lines as shown above for early cases, while 
in later ones it may be preferable to tely more on bismuth, giving this entirely, 
or interspersing a few doses of an aisphcnamino preparation. It is well also 
to adrai^ter considerably more iodine to later cases. In these later cases it 
is often very dillicalt or even impossible to convert the senun reactions to 
negative, and man^ Bj^hilologiste will not treat them beyond the stage when 
they show no cllmcal signs, maintaining that it is hopeless to convert the 
reactions, that the treatment only gets on the patient's nerves, and so forth. 
I am sure that this view is mistaken. Patients with latent syphilis who have 
not complained of any particalar feeling of iU-hcalth commonly remark after 
the first or second course of treatment that they now feel better than they 
have done for years ; it is as if an insidious depressor of health had been 
removed- Slorcover, it is not true that treatment of these cases has no effect 
on the serum reactions. If a serum test is employed which measures the 
strength of reaction in units, the effect of treatment is obvious. Thus, in a 
case tested by the Sigma method, before treatment the reaction may be, say, 
3C units ; at the end of the first coarse in such a cose it is often 18 or 20 
uiuts ; at the end of the second course, 8 or 10 ; and so it gradually becomes 
reduced to 2 or 3, a number which is still regarded ns positive. At this it 
is apt to remain, but here a change to merenry by mouth for some months 
often reduces the strength of the reactions quite remarkably. I usually 
treat steadOy nntO the figure indicating the strength of semm reaction has 
not been redneed for two or three courses, and then advise continuation treat* 
meni at the rate of aboot three courses in 2 years. 


CONGENITAL SYPHILIS 

An infected mother can transmit eyphilis to her offspring long after 
she has ceased to be sexually contagious. Syphilis transmitted to the fostns 
during the early months or years of the mother’s disease is usnally fatal, 
and a miscarriage results. In the classical cose, in successive pregnancies 
miscarriages of viable foetus are succeeded by still'births at term, by infants 
bom alive but dying shortly afterwards, by infonts which survive though 
syphilitic, and eventually by healthy ones. This history of gradual attenua- 
tion of the infection is, however, not invariable ; in some families a healthy 
infant may be sandwiched between diseased ones, and in the case of twins 
one only may be syphilitic. It is generally believed that tronsmission almost 
always occurs through infection of the mother, thongh a few workers consider 
that the ovum can be infected directly. The foetus is commonly infected in 
the second half of pregnancy. 

Symptoms. — A syphilitic infant bom alive may show an eruption of 
buliffl or pustules resting on dark-red bases. The Bccretfon contains S. pallida 
in large numbers. A commoner event is the maculo-toseolar eruption, com- 
ing on about 3 weeks or a month after birth. It selects chiefly the napkin 
area, the neighbourhood of the nose and naouth, and the palms and soles, 
but the whole trunk and limbs may be affected. The macnles often run 
together into large patches which may be annular, as in the recurrent fonn 
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of acqnired syphilis. In moist ait&s, and where the rnsh is exposed to frictioDt 
the ejected area becomes red and glazed, or crusted. Coudylomata and moist 
papules occur especially ia the ano-genital area, and ulcerative fissures or 
rhapides may form at the angles of the mouth. These rhagadcs often leaw 
radmling scats whieb remain ns stigmata of tho disease. The nails may 
become opaque and irregular, or there is infiltration and oozing of serum 
around the nail, which is loosened and shed. The hair is often shed ex- 
tensively ; on the other hand, ayphilitlc infanta may grow an abundant 
crop of hair, which has been called the “ syphilitic mop,” though it occurs 
in other diseases. Mucous patches in the nose, month, throat and 
eanae the well-known snuflles ” and tho hoarse, raucous cry of the syphilitic 
infant. Suppurative otitis media is often an early manifestation, and lends 
to hopeless deafne^. 

Tertiary lesions may appear very early, or not until the ages of 7, 14, 21, 
or even later. Thus diffuse tnrmfiVtal orchitis may occur during tho first 
6 months. Skin gummata may appear in the first year or two os small 
infiltrates which break in the centre to discharge their mucoid contents. 
Tertiary lesions of the mouth and throat may appear at any time after the 
first year, and result in perforation of tho palate and great deformity of the 
soft palate and faucial piUare. Destruction of the nasal support results in 
saddle-nose, and from the age of about 11 there is a liability to sudden deafness 
from gummatous changes of the internal ear. The affection usually starts 
in one car, but quickly follows in the other, and the child becomes per- 
mancutly deaf. Choroiditis and trttis may appear as early as the age of 
C months, and, unless properly treated, lead to blindness, or considerable 
impairment of sight. fnUrstitial keratitis may begin at any age from 6 to 
30 or even later. Usually it starts in one eye, and the other follows suit in 
a few months, often in spite of treatment. The cornea of the affected eye 
gradually hecomea opaque from the margin inwards, and this ia followed uy 
vascnlansation, causing a pink patch {salmon patch ) ; the cornea may gradu- 
ally weaken and bulge before the intra-ocular pressure, or it may ulcerate. 
Gradually, after many mouths, the cornea may clear more or less completely, 
but the patient is ofteo left with pcttnanently damaged sight owing to con- 
comitant iritis and choroiditis. The penuancat teeth may show signs of 
congenita] syphilis ia the form of notching of certain teeth, which are narrowed 
at their cutting bases {Hutchinson's teeth). The two upper central inciBois are 
much the most nsnally affected, but all the incisoni may be notched. These 
characteristics are usually lost after the age of 20. The first molars are often 
dome-shaped (Moon’s teeth). 

The long ooncs may be affected in various waj's. Syphilitic epiphysitis 
(ir^ncris “ oslethchonarila syphilitica") is a very constant effect of con- 
geiutal syphilis, being detectable at birth by radiographic examination, 
which shows broadening and irregularity of the epiphyseodiaphyseal rone. 
This radiographic examination is very valuable for magnosis during the 
first 6 months ; afterwards the appearances may not be so characteristic. 
Epiphyeitia nmy cause aigns eimuhiUng uaralysis (sypAilitvc yseudo-Mralysis) 
owing to the rapid loss of movement which occurs. Movement of the limb 
causes severe toih, which explains the opparent paralysis. The epiphysis 
is swollen, and occasionally definite separation occurs. Arthritis may be 
associated with epiphysitl*, and the joint may suppurate. Between C and 18 
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yeaiB of oga dironic Bynovitia may appear, affecting chiefly the knees, with 
swelling of joints (Clut/on’s joints), hot with slight pain or interference with 
movement. 

Baclijlitis ocenning in the second year cansc.s fusiform swelling of the 
proximal phalanges of two or more fingers, or, more rarely, toes. At a later 
period in childhood, between the ages of 8 and 14, chronic periostitis of long 
bones is apt to cause characteristic deformities, best shown in the tibi®, 
which becomes shaped like sabre-scabbards. 

The visceral and nervous afTectioos of congenita! syphilis arc dealt with 
in other sections, and hero it most suffice to say that in infants and young 
children anmmia and marasmus, as also delayed development and proneness to 
death from intcrcurrent affiections, arc common consequences of congenita! 
syphilis. 

Diagnosis. — ^Tho senun reactions at birth and for some weeks afterwards 
should be interpreted with caution. It has been shown by Fildcs, Whitridge 
Williams, Cruicksbank, Dunham and others that an important proportion 
of those bom with positive blood become negative later, and vice versa. 
In a noQ-sypbilitic infant any positive reaction dies out rather quickly, and 
if there is reason to hope that, through treatment of the mother or ttio age 
of the infection, the infant has escaped, before accepting a positive reaction 
as ^agnostic the test should be repeated <juantitatively at weekly intcrvols ; 
maintenance or strengthening of the reaction over some weeks would justify 
a diagnosis, and vice vcrs.a. 

Syphilitic pemphigus occurs on the palms, U earlier than ordinary 
fcrnnhigua Monalorum, and S. pallida can be found in the secretion. Ordinary 
etytnemala arc brighter red, and associated with friction and moisture such 
os from wet naplans, while the sypbilidc is not necessarily acconnted for 
by friction, or by moistiurc, and is associated with such signs os “ snuflles ” 
and chronio laryncitis. 

Syphilitic Miphysitis is distinguished from true ^rdlym by the pain on 
movement and contraction of the muscles when the elan is irritated. It 
occurs earlier than tcurvy or rickets, appearing about the third week, and is 
associated with the skin and mucous-membrane lesions of syphilis. It is 
well to remember that syphilis has been found to be responsible for many of 
the nutritional and mental dborders of childhood, and that it is advisable 
to investigate every obscure case with syphilis in view. 

rnoPHYLACrric. — The prevention of transmission to offspring is primarily a 
matter of preventing infection of mothers. A roan who has contracted syphilis 
should be advised to wait for at least five years before marrying ; by that time 
the risk of transmission by sexual intercourse bas usually gone, whatever the 
treatment. The period can be shortened by treatment, but this must be 
prolonged and thorough. A syphilitic woman is liable to convey the disease 
to her offspring throughout the chiJd-beating period, especially in the first 
five years of the infection, but efficient treatment commenced in the first half 
of pregnancy will usually protect the foetus ; if treatment is started later 
and the mother’s infection is recent, it is usually safest to regard it as remedial 
and to continue treating the infant after birth. 

Curative. — The foUowing rules may help in deciding whether or not 
an infant bom of a syphilitic mother should be treated, and the lines of treat- 
ment in the event of tnis being necessary : 
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As alrciwlf metitioiicd, it is unsafe to rely on. a ipositive serum, reaction for 
a (leeision to treat, or on a ncMtire one for a decision to withhold treatment. 

{!) S. pallida can usually bo prevented from entering the fcctus by com- 
raencuiR tne treatment of tbo motber in tbo first Half of pregnancy. 

(2) The older the infection of the mother, and the earlier she is treated 
in her pregnancy, the gn:.atcr the justification for a “ wait and see ” policy 
in regard to tre-atment of the offspring after birth. 

(3) If the motber’a syphilis has bron treated indifferently and is of less 
th-su five years’ duration, and if her treatment in this pregnancy was started 
later than the 4th month, it is safest to treat the oilspnng. 

(t) Either the infant is infected or it is not mfected. rrecautiooary 
treatment, so calletl, is given on the assumption that it may be infected and 
should be as complete as if infection had weit proved completely. 

(5) (a) If it is decided to give arsphenamine and bismuth, the scheme 
of treatment may be on the lines set out in the I.«ague of Nations Schedule, 
giving intnimnscularly, 0*02 g. sulpharephcnamino and O-OOf g. bismuth 
metal per kg. infant (say 0-03 g. autpharsphenamine and 0-20 c.c. of a 10 per 
cent. SQsnension of the oxychloride, or 08 c.c. of a similar suspension of 
the iodo-oismuthato of quinine for an infant weighing 9 Ib.). (h) In place 
of snlpharsphcnacunc it may be more convenient to give acctarsol (p. 22G} 
by mouth. In this case the following, in conjonction with heavy metal, 
would probably suit most cases. Tbe drag is given in water half an hour 
before the first feed, and f hr dovige is Iwi^eil on the infant’s weight as follows ; 

Ist week, 0 005 g. per kg. per diem. 

2ad 0010 

3rd „ 0-015 

4th to 10th week, 002 g. per kg. per diem. 

4 weeks' rest. 

The course of acetarsol and bismuth ebonid bo repeated three times after the 
blood has become negative, (c) Instead of bismuth treatment shown in 
(a) and (5), inunctions with mercury ointment (15 to GO grains of the B.P. 
preparation, according to age) can bo given dally throughout each coarse 
except in the fifth week, or yellow mercurous iodide I grain dropped into the 
milk three times a day. 

In older children and adults with congemtol syphilis the treatment is on 
similar lines to those employed in corresponding stages of acquired syphilis, 
but there is here prob.abIy more reason to supplement the injection treatment 
by pyiogenctic measures. 

L. W. ir.iRniso.v. 


YAWS 

Synonyms. — ^Trombeeria ; Frambeesia tropica ; Plan ; also many 
vernacular names such as Paraugi (Ceylon), Bubas (Brazil^, Coco (Fiji), etc. 

Definition. — A contagious, inocnlable, tropical <lisenso causra by 
Trejionema perifnue. The primary lesion is of non-vcncreal origin and u 
followed by the eecondary stage consisting of an eruption of typically grnnulo- 
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matous papules. The tertiary stage, occurring a few or many years later, is 
characterised by destructive lesions. 

Etiology. — Yaws is essentially a disease of indigenous populations of 
tropical countries, Europeans arc rarely affected. It is prevalent in the 
West and East Indies, Ceylon, the Phibppmcs, Oceania and New Goinea, 
and parts of tropical Africa and Bonth America, Infection usually occurs in 
childhood, although n few adults escaping infection then may contract it later. 
The disease is not transmitted congenitally, and infection is generally regarded 
as occurring only once in a lifetime. Both sexes are attacked. The cause is 
the T. v^enxte, which is morphologically indistinguishable from the spirocbajte 
of syphilis ; on animal inoculation, however, constantly different reactions 
have been observed. The similarity of yaws and Byphilis is greatest in the 
tertiary stage. Bejel, the non-vcncrcal S3rphni3 of the Bedouin Arabs, Las 
certain epidemiological and clinical simOantics to yaws. T. pertenue enters 
the sb’n through minor abrasions, moat commonly on the limbs and especially 
the legs. 

Pathology. — The primary and eccondary lesions are characterised by 
interpapillary down-growths of epidermis into the corium. There is also 
oedema and iniUtratioa with polymorphonuclear Icucocytosts and plasma 
cells both in tho proliferated epidermis and in the corium. Spirochsetes are 
more numerous where tho cellular infiltration of the epidermis is most pro- 
nounced, bat they are also present in the adjacent cormm. The tertiary 
lesions are characterised by necrosis and ulceration with granulation tissue 
and dense fibrous tissue. Giant cells aro freqnently present, but spirochstes 
ate not numerous. Though pcrbvasculor cellular infiltration and vascular 
endothelial proliferation ate usnally said not to occur in yaws lesions, there 
are no generally reliable histological criteria for the differentiation of yaws 
and Bj*philitic skin lesions in man. 

Symptoms.— Tho incubation period in man is four weeks or longer (in 
monkeys three weeks), and may bo accompanied by mild general symptoms. 

The primary lesion, which is not always demonstrable, resembles the 
typical secondary lesions but is often la^or. It is usually single and extra- 
genital, and may bcal before tbe secondary eruption appears or outlast it. 
The adjacent lymphatic glands may be enlarged. 

The tecondary statje, which may appear within three weeks of the primary 
lesion, may be heralded by irregular intermittent fever, headache, bone and 
joint pains, often worse at night, and a characteristic more or Ims generalised 
papular eruption. This commences as small, yellowish papules, which increase 
m Bise or coalesce to form larger lesions. Tbe stratum corneum is shed, expos- 
ing a granular surface of minute pinkish elevations, ceparated by a whitish 
groundwork. Serum containing treponemata exudes and dries, forming a 
yellowish cnist, which later may become discoloured and polished, especially 
in the case of less active lesions. Pos is not usually present. Healing occurs 
sooner or later, often leaving but little scarring, although hyperpigmentation, 
which later disappears, may be seen. Tbe lesions may itch, and, although 
not very painful, are sensitive to minor irritation, such a.s flies. The distribu- 
tion is general, but the trunk is often relatively spared. The body orifices and 
the soft skin of flexures ate particularly involved. Successive crops may 
appear for from two or three years. Other types of skin lesion, pathologically 
related to those just described, ore often seen, but usually typical secondary 
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lesions ere also present. General enla^ment of tbe lyraphalic glands is often 
found. The eruption of a yaw on. the sole, clavns or crab yaws, is particularly 
painful, and may occur many years after the earlier lesions have Ijcaled. 
rows papules may also occur on the buccal mucous membrane. Bone lesions 
are frequent during this stage, and are characterised by swellings. Periosteal 
deposits and rarefied foci In these deposits and in the cortex are seen radio- 
graphically. Sabre-tibia may develop, but destructive bose.lcsiona do not 
occur, hluldple dactylitis is frequent. Ganglia and sraovitis with free fluid 
are seen. Goundou fcclongs to this stage. All secondary lesions heal spon- 
taneously, although bony deformities remain. The general health is not 
usually seriously affected. 

The tertiary ttage may be reached within o year of the healing of secondary 
lesions, or aftu a quiesccot period of many years. Lesions at this stage ore 
characterised by t^suo destruction and nlceration. In tbe sldn superficial 
ulceration or deep gummatous-liko processes may occur, which on benling 
leave hyperpigmented atrophic scars and occasionally contractures. In the 
bones, swellings with ulceration associated with bony necrosis (“ gummata "), 
spontaneous fractures, deformities of the digits, periostitis, nodes, synovitis 
and arthriUa am seen. Deatruclivo processes in the mouth and nose may 
lead to palatal perfomtion and to gaugosa. Epidermal thickening, erosions, 
fissures and coarse dosquammation occor on tbe palms and soles, some of 
which may rctont to normal, but others result in atrophic chauges, pigmenta- 
tion and contractures of the fingers. Jazta-articobr nodes, chronic bursitis 
and patchy depigmenUtion of the skin arc also met with. 

Complications and Sequels.— In eevere tertiary cases with many 
lesions, cachexia may result. Intercnrrent ^senses may be present. In 
Fiji and Haiti aneurysm and lesions of the central nervous system have been 
attributed to yaws, but the evidence is not convincing. 

Diagnosis'.— In localities in which yaws is prevalent there is usuallr no 
difficulty in diannoriog the early lerions, bat congenital and acquired syphilis, 
bejel and bromide rashes may occasionally call for consideration. Trepone- 
mata can usually be found in scrum from curly lesions. The differentiation of 
tertiary lesions from syphilis may be impossible on clinical or pathological 
evidence, and a history of yaws in the past may be the only guide. Cutaneous 
leishmaniasis, blastomycosis, leprosy nnd tuberculosis may lead to coufusioo. 
The Wassermauxi and Kuhn regions arc positive in yaws nod syphilis after 
tbe first few weeks. The absence of raucous patches, visceral, vascular and 
central nervous system lesions in yaws and its ready response to modem 
arsenical and bismuth preparations may help to diffcreutinte the two diseases. 

Prognosis. — All secondary lesions heal spontaneously in a few months 
or years, and probably some cases become spontaneously cured and develop 
a negative Waasermnnn reaction. Yaws is rarely fatal, most deaths being 
due to intercurrent disea.«c. 31odera therapy is effective. In tertiary lesions 
more intensive treatment is required to prmuce healing and here, too, spon- 
taneous cure probably occurs although less readily. 

Treatment. — I’hoitiylactjc. — ^Avoidance of direct contact with cases of 
yawB is the basis of prophylaxis. Ordinary cleanliness, and the covering of 
cuts, abrasions and ulcers with soitablo drassings to prevent contact with 
infective material and fli« arc important. 

CtnuTjvn. — Such drugs os neonnphenamine, which nro specific for 
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Byptilia, are also specific for yaws. While two or three intravenous injections 
may completely clear up the primary or ewondary yaws lesions, it has to be 
remembered that clinical cure is not synonymous with eradication of the 
infection. Not infrequently the Wassermann reaction persists. A series of 
ncoarsphenamine injections (O-G g., adult) should be given, and when possible 
they should be combined wth intramuscular injections of bismuth, as in 
syphilis. Owing to cost and for other reasons, this is frequently impossible in 
natives. Under these circumstancca intramuscular injections of bismuth 
may have to be relied on. Sodlum-potassium-bismnth-tartrate (0*15 to 0-3 g.), 
bismuth oxide (0-2 g.), busmuth salicylate or metallic bismuth (0*1 to 0*2 g.), 
suspended in oil, may be used. Intramuscular injections should be adminis- 
tered into the buttocks at least once weekly for six weeks. Toxic features, 
including stomatitis, albuminuria, diarrhoea and skin rashes, may complicate 
this treatment. Stovarsol (acetarsone) or carbarsone, may also be given bv 
the mouth wth satisfactory rc.sulls. The msponse is much slower witli 
arsenicals and bismuth preparations than with ncoarsphenamine. In tertiary 
yaws, potassium iodide is of value. 

Local treatment is necessary if there arc extensive ulcers ond lesions 
involving the soles of the feet. Deformities associated with periostitis and 
contractures may need plastic surgery. 

UouKnou 

Synonyms. — Anakhre ; Gros Nez ; Dog Nose. 

Definition.— Symmetrical bony tumours of the sides of the nose com- 
mencing during the secondary stage of yaws. 

Etiology. — This condition is found wherever yaws is prevalent, but has 
been reported most often from tropical Africa, especially m the west. It is 
seen in children and adults. 

Pathology. — There is thickening of the periosteum with production of 
spongy tissue in which arc fibrosis and perivascular plasin<a cell infiltration. 
The bony tissue is usually bounded by a thin layer of cortical bone. This 
hypertrophic osteitis involves the nasal process of the superior maxilla. In 
marked cases the tumour may encroach upon the nasal passages, orbit, or 
palate. 

Symptoms. — Ostcocopic pain, headache, and a thin blood-stained pur- 
ulent nasal d/sciargu may* accar io the eariy stages', but letcc these subside. 
The paranasal BweUing on one or both sides increases outwards, and may 
become laigc enough to obstruct vision. Facial deformity may be the only 
sjTnptoin, but nasal obstruction may also result. The over-lying skin is not 
implicated. Sometimes similar tumours elsewhere on the superior maxilla, 
or on the inferior maxilla, and other yaws bone lesions may uLso bo present. 

Diagnosis. — ^In yaws communitirs the paranasal swellings arc character 
istic, but in isolated cases differentiations may be needed from sj'pbililic 
osteitis, leontiasi-s ossca, and possibly acromegaly. 

Prognosis. — ^Though distressing, the disease rarely causes death. Some 
redaction in the size of the lesions in early cases may occur spontaneously 
or after treatment. 

Treatment. — Energetic anti-yaws therapy is indicated in early cases, 
and surgical removal of the bony tumoni in advanced ones. 


211 


GENERAL INFECllOUS DISEASES 


OoraOSA 

Synonym. — Destructive Ulcerating Rbioo-pharyngitis. 

Definition. — An ulcerative process of tertiary ya^v8 resulting in destruction 
of tbe palatal and nasal etruetures. 

Etiology. — This condition is probaMy to be fonnd wberever yaws ii 
endemic. Its presence in the Pacific Ocean Islands and the East Indies has 
been stressed. It m.iy commence in older children and adnlts. 

Pathology.— Tbe process begins with ulceration of the palate or in the 
nose, and is followed destructiou of soft tissues and bone. The histo- 
pathology is that of tertiary yaws. 

Symptoms. — Pain, pnrufent discharge and foul odour accompany the 
ulceration mentioned above. Tbe amount of destruction produced varies 
from a small perforation of the soft or hard palate, or some falling in of the 
nose to complete destmetion of the palate, nose, nasal contents, and adjacent 
tissue of the checks and orbit so that the roof of the nasal cavities, pharynx 
and tongue arc exposed. Arrest of the process, either spontaneously or 
following therapy, may occur at any stage. The larynx is probably not 
afTccted. 

DlagnosU.— In yaws communities this is usually easy, but differentiation 
from American dermal Icishmaoiasis, syphilis and leprosy may be necessary. 

Prognosis.— Tbe progress of the destruction ana healing is usually slow 
and often progressive, and although tbe response to adequate treatment 
U good, tissue losses remain. Death may result from general exhaustion, 
sepsis, uuaQlatioo pneumonia, or other iotercurrent disease. 

Treatment.— Energetic aati*yaw8 therapy is indicated, and intercurrent 
disease may need treatment. 


JoxTA-ABTicuiJUt Nodes 

Defimtions. — Multiple, painless, fibrotio nodules occurring in the vicinity 
of joints and bony prominences in the later stages of yaws. 

Etiology.— This condition is probably found wherever yaws is pre- 
valent, and has been reported from most tropical countries. It is rare in 
childhood and is characteristically seen in elderly people often together with 
chronic pre-patellar bursal enlargement. Similar lesions are occasionally met 
with in Late syphilis and in bejel. 

Pathology. — The nodules consist of hard, greyish-white, avascular 
hVrtms tissue, tn wKic'h may "be opaque yeflow spots and occasional areas ol 
necrosis. Foci of chronic inilamDUitoiy cells arc found microscopically ; 
endarteritis is said not to occur but treponemata have been demonstrated in 
them. Tbe tumours have no capsules, and merge into the ncighbonring con- 
nective tissue. 

Symptoms.— The nodule.s appear oa amall round multiple tumours in the 
subcutaneous tissue about joints and bony prominences, especially the knee, 
elbow and over the femoral trochanter. Omy a few arc present at any one 
situation ; they arc painless, firm and even cartUaginous in consistency, and 
only rarely break down and ulcctato. They arc usually freely movable under 
the slnn, imt later some attachment to the skin at tlie most prominent point 
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may occur. Tiicir development slow, and the nodules may resolve spon- 
taneously or reraain stationary. Their nsual size is 1 to 2 cm., but sorne may 
become much larger. 

Diagnosis. — Differentiation from syphilitic, rheumatic and onchocerca 
nodules may be necessary. Biopsy may be of assistance. In onchocerciasis 
the tumours arc often softer, ana embryos may be demonstrated in aspirated 
fluid ; on section they arc loculated, and filario} and embryos are present. 

Prognosis. — The nodules may cause some discomfort at points of pres- 
sure, but do not endanger life. 

Treatment, — If necessary, tronblesome nodules may be excised. In- 
tensive anti-yaws therapy may cause resolution in some and regression in 
others. 


LEPTOSPIROSIS 

Since the causative organism, Leptospira icieroha^fnorrhapo!, was first 
demonstrated in Japan by Inada and Ido m 1915, spirocboctosis icterbiemor- 
rhagica has been recognised in many different countries. The earliest observa- 
tions indicatiug that strains of leptospira other than the classical spirochstosis 
icterobsmorrhagica strain might produce disease in man was made two 
years later in Japan when L. nebdomadis was shown by Ido, Ito and others 
to cause Japanese seven days’ fever or Nanukayami disease. Subsequentlv 
several strains differing in antigenic structure were discovered in the Dutch 
East Indies and Malaya. In Europe swamp fever was recognised as a lepto- 
spirosis caused by L. grippo-typhosus, and in 1D32 L. can\co\a, which com- 
monly affects dogs, was shown to produce leptospirosis in man. More recently 
in Australia several new strains have been isolated. SchUffner classified 
the leptospiras pathogenic to man on the basis of different antigenic structure 
as revealed by serological reactions and animal inoculatio^, the clinical 
picture, epidemiological considerations and geographical distribution. Many 
different strains are recognised, and these arc separated into two groups, 
t.e. those capable of producing jaundice and those which fail to do so, but it 
should be remembered that even in classical spiroebstoais icterohemorrhagica 
only 50 per cent, of patients develop jaundice. The clinical picture in 
leptospirosis caused by any of these strains include conjunctival congestion, 
fever, prostration, severe headache and generalised muscular pains ; menin- 
geal symptoms and rashes may also develop. A neutrophil leucocytosis is 
characteristic. The outstanding difference is in prognosis, for whi/e many 
eases of classical spirochajtosis icterobajmorrhagica die, patients Infected with 
other strains almost invariably recover. Early blood culture, inoculation of 
guinea-pigs with blood or urine, serum agglutination reactions and other 
serological tests are essential to establish the di.ignosis of leptospirosis and 
determine the strain of leptospira implic.nted. 

I. LzrrosnRosis associated with Jaundice 

Four strains pathogenic to man are included in this group : 

(1) The classical 'NVeil strain, L. icierohamOTThayi<e, is cosmopolitan in 
distribution and lethal to gtunea-piga. The natural reservoir is Jtatlus 
decumanus, and it is known that in many different countries rats of this 


2JC GENEIL\L INFECTIOUS DISE^VSES 

8pecie3 px'ss L. ideToh(cmOTThagia m largo numbers in the nriiie ; these 
organisms infect man throogh ekin abrasions or via the nasal mucous mem- 
branes during submersion in contaminated water. Only rarely the disease 
is acquired fmm infected dogs and cats. 

(2) Akiyami A strain is simil-ar to L. autumnalis of Japan and the Racli- 
nwt strain of the Dutch East Indies. The natural host is Ajiodemus sjxriosus 
in Japan where it has an antnmnal prevalence. 

(3) The Balinem strain, or L. jn/ngenes, of the Dntch East Indies is pro- 
bably identical with the ^noni strain, which is one of the two Icptospirro 
responrible for leptospirosu amongst the cane-cutters of Queensland, Aus- 
tralia, in the rainy season. It has been found in a local spcciea of rat — R, cut- 
vtorum. The strain is lethal to guinea-pigs. 

(4) The Batavia strain is found only in Java where R. decumaiiui appears 
to be the reservoir host. It is less pathogenic for guinea-pigs than the other 
strains described above. 


II. Lp.PT0?mR03i3 wiTnoDT Jaundice 

A number of cliffercnt strains p.ithogenjc to man ate included in this 
group. These include ; 

{!) L. hehomaiii causes seven days’ fever m Japan. It is primarily an 
infection of the field vole, Microtui monlcbcUt, and appears in the urine, 
which contaminates soil or food. It has recently been found in Sumatra in 
dogs and man. 

(2) L. ffHppo-tyvhoiui gives nso to summer epidemics amongst field 
workers in Europe, out the rescrs'oir host and mode of infection is unknown. 
The disease runs a bonign course. It has also been isolated from patients 
with leptospirosis in the Andamans (Andaman B strain). 

(3) L. canicoUi produces an episootic in dogs, from which man acquires 
the disease by contact. The rat is not a reservoir host. In Canicola-fovcr, 
though jaundice is absent, the meningitic symptoms often appear more eevere 
than in classical Weil's dLscnFc. In inoculated guinea-pigs its virulence is 
enhanct-d with paas.ige. 

(4) The Pomona strain prodnce.s fe%-cr lasting thrw) to eight days, and 
has been isol.ated from ngricniturnl workers m Queensland. It occurs after 
rain. 

(5) The Ballico strain cau'ses leptospirosis m Queensland on the cane 
plantations after rain. It produces a mild fever lasting a week. It is lethal 
to guinea-pigs and has Iwcn found in local rats. 


Sl’ir.OCn.-ETOSI8 ICTEROHzEJIORRIUGICA 

Synonyms. — Spirochs^tal Jaundice ; Weil’s Disease. 1 

Definition. — An acute febrOe disease with a world-wide distribution, j 
caused by Leplospxra iclerohccjnorrhagia, and generally occurring in people 
with an ^upational relationship to rats. In its typical eevere form it b 
characterised by fever, profound prostration, headache, generalised pains 



SPIROCHiETOSIS ICTEROHiEMORUHAGICA 247 

and acnte mnscnlar tenderness, conjonctival hypensmia, lencocytosia, al- 
buminuria, jaundice, and a tendency to hemorrhage. Subclinical infections 
may oc»ur, and jaundice is absent in about 60 per cent, of cases. 

.Etiology,— In 1886, Weil first directed attention to this disease, ■which 
is now associated with his name. In Japan it was well known amongst 
miners and labourers in the rice fields, ana in 1914 luada and Ido infected 
guinea-pigs with blood from human cases aud demonstrated L. xcterohuEvxor- 
rhagicd in the tissues. I<ater, rata {Ratlxu dfcumanui) were found to ho the 
re3er\*oir host ; the leptospiras, ■which were localised in the kidney, escaped 
in the urine and often contaminated water, fuugal slime and soil. In man 
infectiou generally ocenra in people who work in rat-infested places, and follow 
occupations in wliich minor injoriea and abrasions of tbe sidn are common ; 
this accounts for its incidence in sewer labourers, bargemen, canal and dock 
workers, fish and tripe cleaners, coal miners and farm labourers. In Great 
Britain the disease is recognised as an occupational one, for which compensa- 
tion may bo claimed under the Workmen’s Compensation Act. In trench 
warfare troops may becomo infected. The disease may also bo acquired via 
tbe nasal passages from infected water when batiiing or during immersion 
accidents, which mode of infection is particularly common in HoUand. 

Pathology. — (1) ilonmn Anatomy. — ^In fatal cases there is an acute 
hepatitis with jaundice, while parenchymatous degeneration of the tubular 
^ithelium of the kidneys, {^rbaps associated with hxtnorrhagcs into 
Bowman's capsules, is cuara<^ristic. Large and small htemorrhages arc 
often scattered throughout the tissues and particularly nlTect the stomach, 
intestinal inuco&a, and the lungs. 

(2) Isolation op the Leptospira. — L. icterohfsinorrhagicB may be 
isolated by blood culture on Fletcher’s medium during the first week, or by 
injecting 0 c.e. of infected whole blood iotraperitoncalJy into the guiuea-pig 
up till the tenth day of the disease. In tbe cultures there is a time lag of 
three to five days before leptospiras aro found, and of five to eight days 
before they appear in the viscera or blood of inoculated guinea-pigs. Where 
meningeal symptoms develop leptospuros may be found in the cerebrospinal 
fluid, and they arc often demonstrable in tbe urino after the second week. 

(3) Serological Reactions. — ^The agglutination reactiou, using formal- 
ised cultures as advised by SchQlEuer, yields satisfactory results. Agglutiniu 
appears iu low titre about the fifth or sixth day, aud rapidly increases during 
the second and third week of tbe disease ; maximal titrtss up to 1/4000 have 
been recorded. Agglutinins persist for many years after an attack, and 
multiple observations to detennino au increase iu litre may be necessary 
in cases in which the titre is low and residual agglutinin may have persisted 
from a previous infection. The adhesion test of Brown and Davis has also 
proved of definite value. 

Symptoms and Course. — ^Xhcincuhetion period varies from 6 to 12 days. 
In moderately severe cases presenting the classical clinical picture thiM 
stages are recognised : (1) a febrile stage, with suddeu onset ; (2) an icteric 
stage, associated with renal features, and sometimes heomorrhage ; and (3) a 
convalescent stage, in which febtjle relapses are common, 

(1) Febrile Stage. — ^This generally lasts six to eight days. As a rule 
the onset is sudden, with ahive^ fecUi^ and definite rigor. Headache, 
nausea, vomiting, profound asthenia, backache, photophobia, and generalised 
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TttuMukr jjains are characteristic. So severe may the muacalar pain and 
tenderness he that the patient cries ontvith ngony on the slightest movement. 
Conjunctivai injection la common Bad herpes with hx-tuorcha^ into the 
vesicifs not infrequent. Tho mu^cies of the limbs and tho abdominal muscles 
arc often eiquisitely tender on palpation. There may bo some enlargement 
of liver or spleen hut often this is absent even in the icteric stage of the 
ilbcare. A neutrophil leucocytosis is characteristic; tho total count varies 
between 10,000 to 20,000 leuco^tea per c.mm., and the neotrophib equal 
80 to 85 per cent. 

(2) Icteric Sr.\.OE. — An ii-tcric tinge of the conjnuctlvir and lemon yellow’ 
tinting of the skin appear from the fourth to the nrth day, but is only found 
iu about CO per «‘ent. of cases. The jaundice gradually deepens and m.ay 
become a deep orange in colour. A direct btphasic van den Kergb reaction 
develops, with well-marked hv'perbilirubinxmia ; iu a recent series one 
patient wlio->e pln«ir.i contained 5C units recovered, and another with a 
maximum value of 2b units died of choloimta. ^Vith the onset of jaundice 
the urine becomes dark brown, and contains bile salts and bile pigmcnt-s. 
The fitoob contain cice&s of fat, which is adequately or excessively split, 
and are often pale brown or even white in colour, the result of a decrease of 
stcrcobilin. 

Evidence of renal invobement is not tufrequeat ami the urine, which is 
decreased in quantity, contains albumin, renal cnsis, pus cells and perhaps 
rod blood corpu?cIc.s. As renal function fails the nitrogenous coDstitiicnts of 
the blood increase and tlie blood urea attains high swlucs. ^Vnurin may ensue. 
Hiccough, Chcync-Stohes respiration, subsultns tccdiuum, delirium and 
coma arc features common to cholairaia and ursmiu, which are frequent 
causes of death. Skia pctcchim or purpuric patches sometimes appear and 
bleeding gums, hxmoptysb, hmmatemesb, mclrcna and heematuria may 
complicate the picture. 

(3) CoKYALKSCEacK.— This generally commences iu the third ur fourth 
week, by which time the renal and hepatic roamfestations have subsided, but 
itisoftcu five or MX weeks before the patient is fit to Ic.are hospital. Notin- 
frequently in the thinl week a rcLipsc of fever occurs, which may last from 
a few (lays to three weeks ; it is unaccompanied by icterus or other severe 
M-mptoTus. 

Atj-plcal Cliuic.a! Types : These arc frequent, and may or may not be 
avsociated with jauniL'ce. They include: 

(a) Arjinal li/pe . — The patient complains of fever, gcncralbed pains 
and sore thraat. and b luualiy diagnosed as iufluensa, tourillitis or 
rbfuroatic fever. Unless jaundice develops or the occupation of the patient 
suggvats the possibility of spirocba:tosb ictcrohsmorrhagica, laboratory 
investigations ore not made and the trnc nature of tho infection remains 
unrccognbcd. 

(h) Aldomiiial type , — Them is fever, abdominal pain, vomiting and 
loealbed or generalised rigidity associated with acute tenderness of the 
abdominal muscles ; the picture mayTcsemble an acute abdominal condition, 
such as appendicitis, cholecystitis, pancreatitis or peritonitis. A neutronhil 
Icucocytoab is present, nnd when hwmatemesis occurs, perforated gastric nicer 
may be diagnosed. 
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(c) JiesjiiratoTy type . — ^There are pliysical Bigns of pulmonary consolidation 
resembling pneumonia, and haemoptyas may eupervcne. Jaundice may never 
develop. 

(d) Menvtgeal type . — Not uncommonly Icptospiral meningitis, witli neck 
retraction, Kernig’a sign, etc. may develop at the onset. Lumbar puncture 
reveals a cleat fluid under increased ptcMure, containing neutropbil leucocytes, 
lymphocytes and perhaps monocytes, xrliilc Icptospiras may be demonstrated 
by animal inoculation or culture. Moro rarely, chronic meningitis may 
supervene months after the acuto stage of the disease has subndetl, but 
notwithstanding this the cerebrospinal fluid contains pus cells and leptospiras. 

Subclinical infections also occur in which people like sewer workers 
acquire a symptomleas leptospirosis ; there is no history of illness yet the 
blood shows definite agglutination against L. icJerohcsmorrhayice. 

Diagnosis. — Few diseases are more protean in their clinical manifestations 
or have remained for such long periods undetected in communities. Spiro- 
chaitosis icterohaimorrhagica is not generally suspected until the patient 
develops jaundice and there is known to have Vieen an occupational relation- 
ship to rata or a recent water-immersion accident. An appeal to the laboratory 
under such circumstances will generally enable a delayed diagnosis to be 
made, cither by isolating the leptospira or by serological tests. Apart from 
janndice, a history of possible contact with rat-infected material, the extreme 
prostration, the conjunctival injection and the seventy of the muscular 
pain end tenderness, and the neutrophil leucocytosis, should arouse 
susmeion. 

Prognosis. — Fatal cases arc almost invariably jaundiced and die between 
the ninth or fourteenth day as a rule from cholsmia or ursmia. The mortality 
rate appears to vary in different outbreaks, but where the diagnosis is reason- 
ably good it is about IS per cent. 

Treatment.— PBOPUvnACnc. — This includes the protection of bathing 
pools, abattoirs, fish shops, etc., from rat*, and the imincdiate treatment and 
protection of any skin abrasions in people whose occupation brings them in 
contact with rot-infcctcd material. Prophylactic vaccination is under trial. 
Nurses should bo instructed to disinfect the patient's urine. 

CimATiVE. — Penicillin is still under trial, and there is reason to believe 
it may prove of deflnitc therapeutic value. If anti-leptospiral serum be 
used it should be given early in largo dosage. Fluids and glucose should 
be administered orally, while intravenous glucose (6 per cent.) is a useful 
adjunct to therapy in severe casre. 


RELAPSING FE\^R 

Synonyms. — Spirochictosis ; Febrb Reenrrens; Spirillum Fever; 

Famine Fever. 

Definition. — A group of specific infectious fevers due to spirochsetes 
(treponemata) and spread by lice or argaainc ticks, characterised by a variable 
number of febrile relapses. 

Etiology. — Relapsing fever occurs in many parts of the world and 
is often seen in epidemic form during wars and famines. It is rare in 
England, but occurs in parts of Europe including Russia; in Turkey, 


250 GENERAL INFECTIOUS DISEASES 

India, CochiQ'China, Algiers, Egypt, Africa and the United Statca'it iu not 
infrccnent. All ages and bolli sexes a» liable. The difCetcnfc varieties of 
the disease are caused by spirochtetes demonstrable in the peripheral blood 
daring the febrile paroxysms, and they may be divided into the Hce-home 
and tieJe-bome fevers. The varieties transmitted^ by llcc inclode (1) 
European relapsing fever duo to Treponema recurrenlis (the old spirillum of 
Oi>ermeier) ; (2) Northern African relapsing fever produced by T. derbenm ; 

(3) Indian or Asiatic relapsing fever caused by T, carifri ; (4) North 
American relapsing fever attribnted to T. novyi. The varieties transmitted 
by the argarinc ticks include (1) Central African tick fever due to T. dulloni 
transmitted by Orniitodorus moulata, 0. erralicua and 0. taviynyi ; (2) Pales- 
tinian and Syrian tick fever caused by T. sogdiainiui and transmitted by 
0. papUijxs ; (3) Persian and Nortb-West Indian relapsing fever caused by 
T. ptrsicnm and transmitted bj* O. papillipes (tholozani) or 0. lahorensis ; 

(4) Spanish relapsing fever attributed to T. At«pam’cK?» and transmitted by 
0. tnaroccanus ; (6) Central and Sonth American relapsing fever due to 
T. renc:uel(nit is transmitted by 0. venesueUnxis In (Columbia and Venezuela, 
and by 0. lalaje in Panama ; (6) CaVifomian tick fever due to T. turicatfB and 
transmitted by 0, herjnfi. At present it appears somewhat doubtful whether 
the creation of the numerous species of epirochtttes detailed above is iitstified 
on grounds other than those of convenience. Lice become infective about tho 
sixteenth day, and remain so for about one month. Infection is probably 
conveyed by the faxes, or after the louse has been crushed and the spirochcotes 
liberated from the ccelomic iluid ; scratching mav play an important part in 
ttansmUaion. With ticks the epirocUaites aw liberated in tue coxal fluid, 
and the anal excrement is aI*o said to be infected ; from this source man 
generally acqnires the disease, hnt it » also possible that it may be transmitted 
during biting, os spirochstes arc demonstrable in the salivary glands of ticks. 
The ova Ixcomo infected and new generations of ticks can pass on tho disease 
in hereditarv fashion. Larval ticks are as <apab)c of transmitting relapsing 
fever as adult ticks. 

Pathology.— In nncomplicated coses petechial haemorrhages and occa- 
sionally jaundice are found. The spleen b soft and congested and often the 
site of multiple infarcts, while the liver is enlarged, ^sblc and hypencmic, 
and alontj with the kidneys and heart shows cloudy swelling and fst^ 
degeneration. The long bones contain red marrow. Congestive changes in 
the cord and brain end iritb bare also been described, especially with 
T. <fur/ant. Microscopically, spirocluetes are demonstrable in endothelial 
celb thfoughont the body, especmily in the liver and spleen, and also in tlie 
brain and cerebtospiKil fluid. Monkeys arc susceptible and, as in the case of 
rats and mice, arc actively imraunc after recovery. Krantz has applied the 
Tleichenlicrg reaction or “ adhesion test ” to relapsing fever 8pirochicte<<, 
specific immune scram causing tho spirochstes and lilood pLntelets to adhere 
together. 

Symptoms.— A. Tbe Lice-bouse RELarsiNa Feveus. 

I. European form . — ^Tbeincabationperiod variesfrom 2tol2dayi!,andin j 
accidental inoculations it b about five to seven days. During tliis period slight , 
prodramata may occur. The onset b sudden with a rigor, frontal headache 
and intense pains in the back and limbs. Anorexia, nausea and vomiting 
are common, and in children convnlaions may occur ; the temperaturo and 
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pulse rise rapidly, the former often reaching 104® F. on the evening of the 
I first da^. The tongue is coated and moist, the spleen is enlarged, and iu 
' some epidemics jaundice and a tender enlarged Hver may bo present. Herpes 
labialb may develop, and occasionally an erythematous rash appears at 
onset. Later, rose-coloured spots may involve the skin of the neck, trunk and 
' inner aspect of the thighs. Fctechim arc observed only in severe cases. 
; After the fever has persisted for five to seven days the temperature falls by 
I crisis, accompanied by profuse sweating and possibly diarrhma and collapse. 
The patient rapidly improves, but after an apyiezial period a relapse ensues, 
generally about the fourteentb day, followed by a second crisis about the 
end of the third week (twenty-first day). This usually terminates the illness, 
but occasionally a third relapse is notc^ Spirochictcs arc present in the blood 
until 24 hours before the crisis, when they rapidly disappe-ar, and are not 
demonstrable except possibly In thick smears during tbe npyrexial period 
' when a leucopenia replaces the characteristic febrile' ncutrophile Icucocytosis. 
' The blood remains infective between relapses, and if injected into a mouse 
' or white rat spirochtetca appear in 24 hours. 

2. ^Isiaiic Ttlapsing Jeter closely resembles tbe European form, but 
rigors are not so common, collapse is more frequent at the crisis, and relapses 
more numerous. Carter describes two varieties : (o) a short irregular re- 
mittent fever ; (i) the so-called bilious remittcut or icteric fever. This is n 
severe form of infection associated with spirochxtal hepatitb. There is 
high fever, intense toxic jaundice, skin pctccbiai, splenomegaly, and 
un enlarged tender liver. The urine contains albumin, bile pigraents, 

, bile salts and urobilin. There b hyperbilirubinsmia ossociatcu ivith a 
direct faiphasio Van den Bcrgh reaction in tbe plasma. Toxsmlc features 
are marked, and include a d^ brown tongue, diarrieea, abdominal 
dbtension, h'ccoogh, stupor, delirium and coma. Death not infrequently 
results. 

3. North African relapainj fever b found in Algiers, Tunb and Eg)73t, and 
closely resembles the European form. The number of relapses rarely exceeds 
three, but fatal cases may show jaundice, bilious vomiting, hepatomegaly, 
splenomegaly with infarctions, ana albuminuria, necessitating differentiation 
from yellow fever. 

4. American relavsing fever due to T. novyi has a low mortality rate and 
not generally more than one relapse. 

2}. T/cK'BObxe liEz^rsixa Fevers. 

1. Central African relapsing fever. — Synonyms. — Tick Fever; Tete 
Dbeasc ; Carapata Fever. 

This form b found throughout Britbb and Portuguese East Africa, 
Nyasaland, Uganda and the Congo Free State. 

It differs from the European form iu the shorter duration of the initial 
fever (three days), the irregular incidence, greater number of relapses and the 
scantiness of spirochstes in the peripheral blood. The incubation period 
varies from five to ten days, generally being about one week. The tick bites 
may bo accompanied by local infiammatory changes and the prodromata 
include mental lethargy and sweating. The attack may start gradually 
with malabe, vomiting and slight temperature which gradually increases, 
or suddenly with dizziness, headache, and generalised pains, the tempera- 
ture rapidly reaching 104“ F. After the pyrexia is established these 
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symptoms may persist and, m addttioQ, chilliness, pain over the spleen, 
biliooa vomiting, bronchial catarrh, diarrhcca, enlargement of the spleen and 
liver, albuminuria and herpes may occur. Generally after three to four days the 
fever terminates by crisis with profuse sweating. The patient feels weak and 
tired, but slowly regains his appetite and strength until the next febrile 
paroxysm, which may occur after an interval of three to eight days. Third and 
fourth relapses are frequent and as many as ten may occur, weakness and 
emaciation then being marked. In eevera nod fulminating coses epistaxis, 
lia?matoria and jaunmee may bo met with, also occasionally involvement 
of the central nervous system, with coma and death due to cerebral embolism 
caused by tangled masses of spirochaetes. Cranial nerve parescs are described, 
and fipirochaitcs may be present in the ceKbro-spiual fluid, which frequently 
shows increased pressure and l^mipbocytosis. 

2. Pmian and A’or/h-lPwt Indian reiapftng Jner presents a primary fever 
of some four days' duration followed by abort boats of pyrexiu recurrence; 
five or more relapses are not uncommon. Some epidemics are very mild 
others more severe. Often the apleen is not palpable, and ictems is un- 
common except in the more severe epidemics. 

3. Spanish relapsing fever caused by T. Aispantcum resembles the tick 
fevciof Central Afnca, The initial (evcrlaata about four days, and is associated 
with splenomegaly and neutrophil leucocytosis. Iritis and facial neuritis arc 
not inuequent complications (luring relapses, which do not generally exceed 
four in number. 

Complications and Sequels.^BroDchial catarrh Is not infrequent 
daring the imtlal fever, ancl pneumonia and parotitis may also occur. In 
some epidemics htctnatemesb and hsematuria have been noted ; in others 
jaundice and hepatomegaly are not infrequent. Rapture of the enlarged 
spleen has been reported, also ophthalmia, adenitis, neuritis and diarrhcca. 
In tick-borne relapsing fever (2*. duUoni and T. togdtonum), cranial nerve 
palsies arc not uncommon. The most frequent b unilateral or bilateral facial 
paralysb, but ptosb of the eyelid, strabbmns, deafness, and trigeminal 
neuralgia are recorded. Ocular lesions include optic atrophy, iritb, irido- 
cyclitis, retinal httmorrhage, and opadliea in the vitreous. Meningismus 
a.ssociated with pathological changes in the cerebrospinal fluid (lymphooytosb, 
etc.) b quite common. 

Diagnosis. — Relapsing fever has to be distinguished from inilaenxa, 
typhus, malaria and trypanosoroiosb, and, if there is jaundice, from yellow 
fever and Weil's disease. Thb a done by finding the specific parasite in the 
blood. 

Prognosis. — -The prognosis varies. With the Rmopcan types the 
mortality rate is only 3 to 5 jwr cent., but with the Asiatic type it b mucli 
higher. Jaundice b an unfavourable development. African tick fever b 
not infrequently fatal, C8p(^cb^y in tbe aged and debilitated, and Central 
American tick fevers resemble tbe Central African vanety. 

Treatment. — PnornYLACnc. — Avoidance of contact with lice and ticks 
b necessary if mfcciion b to bo pxevcutcd. Bclousing of troops in war-tiine 
is important. With 0. mo^lata the avoidance of native dung huts, iaj>ectally 
at night-time, ami of old camping aites, fa essential. With 0. jmpUUjx'j in 
MyriA and Palestine infection fa mainly acquired when visiting caves ; these 
should be avoide<1. 
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Curative. — ^Arsphenamine (0'3to0-6 g.)andncoarsphenamine(0-6to0-9 g.) 
are specifics in all types of louse-borne relapsing fever ; generally not more 
than two injections are needed for cure. These should be given during the 
ppexial period and preferably when epirochaotes aro demonstrable in the 
blood smears. In tict-borne relapsing lever these atscnicals are of doubtful 
value, and with T. duttoni in Central Africa and T. logiianum in Palestine 
and Syria they do not materially infiuence the course of the disease, or tho 
relapse rate. Claims have been made that Solgonal B. is of value in those 
cases in which the central ncrvou.s system is affected. In the latter, lumbar 
puncture may be indicated to reduce intracranial pressure. If collapse occurs 
at the crisis, stimulants slionld be given. 


RAT-BITE FEVER 

Synon 5 TOS. — Sodoku ; Sokoshio ; Rat-bite Dbeaae. 

Definition. — A chronic relapsing type of fever following the bite of rats, 
and due to the Spirillum minus (Carter, 1S87) ; it is characterised cUnically 
a return of the inflammation in the healed wound, lymphangitis, adenitis, 
rigors, fever and a macular or papular purplish rash. 

.ffitiology. — Tbedisease is common io Japan.Cbina and Bombay, and cases 
have been reported from France, Italy, Spain, Britain, East Africa, West 
Indies and Australia. Any one bitten by an infected rat may acquire the 
disease. In man the spironcmatn were found in the bitten tissues and in 
the Imph glands by Futaki ; tber aro demonstrable with difficulty in the 
peripheral blood, appearing as tbick, short forms (3 to 6 microns), which on 
cultivation increase m length (20 miemos). About 3 per cent, of bouse rats 
in Japan are carriers, and after experimental inoculation spirilla are present 
in the blood for the first fortnight of infection. 

Pathology. — In human cases, degenerative changes in the liver and 
kidneys have been reported, while animab show congestion and swelling of 
the lymph glands and spleen. 

S 5 Tnptoms. — After being bitten the wound heals up iu an ordinary manner, 
but in from two to sbe weeks pain and swelling appears at the site of the old 
bite and the scar breaks down. The lymphatics draining tho area of the bite 
become inflamed, with enlargement of toe corresponding glands ; a definite 
ulcer may now mark the site of the bite, with on angry inflammation spreading 
away from it, and small vesicles may break out around it. When this has 
continued for some time, general symptoms make their appearance ; the 
temperature rises to 103“ F. or over ; there may be rigors, vomiting, nause.a, 
severe headache, joint pains, diarthrea and general malaise. A specific rash 
then usually appears as dusky-coloured, purplish red spots, or a coloured, 
patchy erythema over the limbs, trunk and face, which lasts for some time 
and slowly disappears. After remaining high for three to eight da^, the 
temperature drops, often by crisis, and the symptoms generally ameliorate. 
After a varying period of time the first relapse appears with a return of the 
former synaptoms. Pyrexia then disappears, only to be followed by further 
relapses, which in some of the reported cases have continued for months or 
even years. Considerable debility follows the attacks, and finally the patient 
may pass into a very poor state of health. A transient or permanent nephritis 
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may mult, and exophthalmos and pamis have been fcen in eome cases. 
Ultimately the infection tends slowly to disappear. 

Diagnosis. — The history of rat-bite, the local lesion associated with 
lymphangitis and ademtia, the speciJGc rash, and recurrent fever arc typical. 
In some ways the disense resembles syphilis, but the Wassermaun reaction 
is negative. Spirilla are difficult to demonstrate in the peripheral blood, 
and white rats or mice should be inoculated with human blood. 

Prognosis. — With mo<lcm treatment this is quite good, but previously it 
waa not so, many ca«cs continuing with clironio symptoms for years. A 
mortality of 10 per cent, has been given by some authors. 

Treatment. — Arsphenaminc or some of its derivatives should be given, 
commencing with doses of 0*3 gram. One or two injections are usually 
sufficient to abolish completely all the symptoms and bring about a per- 
manent cure. 

N. Hamilton rAiRLFA'. 


E. PROTOZOAN INFECTIONS 

MAI..MtIA 

Synonyms. — .\guo ; Paludwn , Remittent, Intermittent, Marsh or 
JunsloPcTcr. 

Definition. — A protozoal disease of man caused by various species of 
Plasmodium which infect the red corpuscle.*! and give rise to pcriooic fever, 
splenomegaly and anrenua ; transmission is by anophelino mosquitoes. 

Historical.— Malarial fevers were recognised by Hippocrates in the fifth 
century u.c., while in the time of Cips.ar, Varro suggested tney might originate 
from swamps. In the MiihUc Ages, people In Europe snfTcred severely from 
the ague, being saved from its ravages by cinchona bark brought back from 
rein by the Jesuifi in the first half of the seventeenth century. This icmedy 
also pnnbled Sydenham and other physicians to separate m.Tlaria from other 
fevers. Lavernn (15S0} discovered both the p.arasite and the phenomenon of 
llagellation in shed blood, but differentiation into the three species was not 
made until later. Maiison (1891) formulated the hypothesis of mosquito 
tranomis-sion, inducing it from tbo phenomenon of flagellation of the male 
g.Tmete, but he thought that man aegoired the disease from infected mos- 
quitoes via water and not by biting. McCallum (1897) recognised the fertilis- 
ing function of the " flagellating liody.” Ross (1893) workc<I oat the correct 
transmi«.sion and ilevclopmental cycle of bird malaria (Protcosoma) in 
colicine mosquitoes, and having picvioudy. observed the partially deyolpped 
o6cj*st5 of human malaria in dappled winged mosquitoes (anonhcliiies) he 
predicted a human life cycle similar to that observed in bird mniaria. Later 
in the same year, Grassi, Bignanu and Bastianelli (1893) observed the com- 
plete development of malignant tertian malaria in Attophehs macuUpennis 
and transmitted the disease to man by the bite of infected mosquitoes. 

Etiology. — ^Two distinct ecological problems are presented in malaria 
— the parasite and its environment, on the one hand, and the onopholinc 
mosquito and its environment on the other. 
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MaUguant tertian (M.T.) or aubtertian malaria greatly predominates in 
the tropics, and benign tertian (B.T.) in temperate xonea, while in the sub- 
tropica both these forma and quartan matana may occur. The last has a 
patchy distribution. Islands such os Fiji where anophelinea are absent are 
free from malaria. Malaria is not found between latitudes approiimately 60® 
north and 30® south because temperature considerations limit its extension. 
The critical temperature determining development in the mosquito is about 
60® F., and this must bo maintained sofEciently long to allow the sexual 
c}'clc to be completed. In Europe the disease disappears at about 3000 feet, 
and in India and Airica at 6000 feet. Seasonal prevalence, which is not 
marked near the equator bewomea so farther from it. Throughout South-East 
Europe the malaria season extends approximately from Jane to October. 

All races contract malaria, but European and Chinese arc regarded aa 
being mote susceptible than, Kcgrocs and certain aboriginal races. Apparent 
racial immunity is generally acquired in childhood, from long-continued 
infection. In endemic areas infection is commonest in children, but as a 
leault of repeated infections both children and adults gradually acquire a 
certain degree of immunity (premonition), which only persists ns long as 
parasites persist. In a\*ian and simian malaria this has been shown by 
xaliafcrro and others to depend on a specific enhanced phagocytic function 
and hiTiertrophy of the rcticulo-endothelium in the spleen, liver and other 
organs. 

M.T. malaria is rcsponsiblo for roost epidemics, tbu factors necessary 
being a sufScient number of (1) good gamctocytc carriers, (2) elHcient ano- 
phelioe vectors, and (3) nonc-immune individuals. 

In war when large bodies of " unsolted ” troops have bad to fight in 
h}*perendcmic areas of malaria, such as Tropical Africa and New Guinea, 
big epidemics have resulted in whidi a large proportion of the Forces involved 
have become rapidly infected. The mtial breakdown was caused by 
P. falciparum in about 80 per cent, of cases, but after treatment sucb iudi- 
vidnsds, when they relapsed, were found to be infected with P. max. In 
civilian life the tropical aggregation of labour may lead to similar conse- 
quences. Reponal epidemic malaria, of which the Punjab epidemic (190S) 
and the Ceylon epidemic (1934) are examples, is dependant on the develop- 
ment of u large number of non-immunes consequent on a sequence of healthy 
years, followed by undue exposure to anophcli^. Flood or drought may bo 
the factors leading to on increase in the local anopheline vector. In the Ceylon 
epidemic failure of the crops and the resulting famine further lowered indi- 
vidual resistance, and within seven months some 80,000 people died of 5I.T. 
and B.T. malaria. 

Parasitology. — ^The malaria parasites arc protozoa belonging to the 
class SporoJoa, genus Plasmodium. There are several distinct species affecting 
man; quartan malaria, caused by PUtstnodiitm malaria! (Lavoran, 1881); 
benign tertian (B.T.), due to Plasmodium civax (Grassi and Feletti, 1890) ; 
malignant tertian (M.T.), caused by Plosmodvum /ofciparum (Welch, 1897) ; 
and a temn malaria, dne to Plasmodittm orofe (Stephens, 1922.) A fifth form, 
Plasmodium tenue (Stephens, 1914), has been described, but its species status 
te mai na doubtful. Man is also susceptiblo to experimental infection with 
PlasjnodiuM knowlesi, a pl^modial paraaite of monkeys. 

Asexual cycU »« man (endogenous cycle; schizogony). The sporozoites. 
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after iuocuUtiuu b f the mosquito, cUs^pcitr within a few minute from the 
Llo^, which for the next five days lost^lta-lnftiiltvlty e^\'?Q''wKen injected 
mf^-enoadj • in largo Bmbuhtsrinti>**a 'SusTOpUbTe, individual.’ It.. has 
Tieeh suggested that during thia^^rii^ the sporozoitea are undergoing an 
eico'cr’vihrocytic cycle wit mn 'reticuloendothelial 6r niacrophage cells,; but 
thirh.irnot*yct ficen’pfovcd. About the seventh day the blood'^ regains 
its power of bfwilivity, and within a few days intra-coipnsculai parasites 
are demonstrable microscopically. 

The asexual growing forms (trophozoites) at first have their cytojilasm 
arranged eomewhat cresccntically around a central vacuole and' contain 
one or more small masses of chromatm. With increase in the size of the 
vacuoles definite ring forms result. As the parasite enlarges h®inozoin 
(malaria pigment) appears, and medium-sized amcchoiddike forms tire pro- 
duced. As the parasite reaches maturity pigment collects centrally and 'the 
cliromatin divides into two, font or reoro portions each surrounded by n mass 
of cytoplasm ; this is known as the aporuJating, segmenting, or rosette form 
or the schizont. The mature schizont consists of a variable number of yonng 
forms (generally 8 to 16), known as metozoites, which soon escape into the 
plasma and subsequently invade fresh red cells restarting the cycle. 

Sexual cycle in Ihe vio^^uito (exogenous cycle ; sporogony). In addition to 
these asexual forms produced daring echizogony in man, certain sexual 
forms (gamotocytes) are liable to appear in the blood following a bout of 
malaria fever. These ate large round or oval bodies filling ond expanding 
the erythrocytes in bemgn tertaio infections, and crcscenttcdike bodies in 
malignant tertian malaria; when these crescents arc inbibed by enitablo 
anopnelincs the corpusclea ate ruptured and they icvctt to n cireular fonn 
in the mosquitoc's stomach. Here the msle gametoevtes produce flagella 
(mlcrogamctca), which eeparato off (cxflagcllation) and subsequently pcuo' 
trate the female gametes (macrogametes) produced by maturatiou from 
macrogamctocydes. The resulting liody, known os the zygote, develops into 
the elongate travelling vennicule or ookinete which penetrates the stomach 
wall ; hero it becomes circular in outline and develops into an oocyst which 
liruilly.becomes packed with sickle-Bfa8j)»l sporozoitca and'eanses a cyst-Ukc 
ptoCmion^on its outct.surlhcc. These dwj^ts’^lraequcntly rupture and 
sporozoites escape into the body cavity (b®mocoele) and ultimately make 
tneir way to the salivary gland. ItTien the mosquito bites, the sporozoites 
pass with the salivary secretion into the new host (see Asexual Cycle in Man). 
The time taken to complete this cycle varies from 8 tq_20 days, temperature 
conditions being an important factor in rate of development. 

Mosiuilo vtdoTS of tnahria. It is not every anopneline mosquito which 
can transmit malaria successfully. Perhaps tlio best-^onm tran-smittcr of 
malaria is A. jnaculipcnnjs, which is noclumal in habit, and bus been specially 
studied in Europe and the Eastern Mediterranean. Hackett, Misscrolt and 
others hare shown that A. niacuJipennta is not a uniform species, but is 
ilirided into “ biological races ” or varieties. These races cannot generally 
be distinguished either as adult or larvae, but only by their egg characteristics. 
The bre^ng grounds, sexual behaviour and feemng habits differ. Thus, 
the race called clulus bites mao for choice, and is a dangerous carrier of 
malaria; other races, like lyjncua and messew, bite cattle for choice, and 
thetefijre are much less dangerous to man. The larva of flatus need traces 
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of salt ia water, and for this reason they tend to have a costal distribution. 
In the Balkans, malaria of the plains is mainly transmitted by ^4. inaculipennis 
rar. elutua, whereas malaria of the hllk is solely transmitted by A. supcrpiclus, 
'which especially breeds in running mountain streams with rough rocky beds. 
A. hifur^us, which in Europe has little relationship to malaria, used to bo 
a common source of this dUcaso in Palestine where it bred in underground 
cisterns, inside towns and •\’illages, and produced much urban malaria. 
A. culicifacies, which transmits malaria in Ceylon, breeds in the dry season 
in trickles of water and water-holes in the empty beds of rivers. It follows 
that the mosquito vector should he carefully studied in every country and 
special local methods devised for its extermination. Drainage of swamps, 
land reclamation, elimination of breeding sites and destruction of larvm by 
D.D.T., oiling, etc., are essential factors in malaria control. 

There are many different vectors in other parts of the world, some of the 
mote important of which arc : A. albimanua, tropical America ; A. quadri- 
maculalus, United States ; A.funtsUts, tropical Africa and India ; A. ganihm 
(costalis), tropical Africa, Arabia and Btazif; A. cuUcifacies, India and Ceylon; 
A. sicpAeJist, breeding in wells in cities in India ; A. maculalus, India, South- 
East Asia and Netherlands East Indies : A. mmimus, India, Burma, etc. ; 
A. sundaicus (ludlowi), the dangerous brackish water bicedti in the Far East ; 
A. punctuJatu^ var. Ujmcixa and /I. ptmelulalus var. mduccoms, New Gmne.i 
' and New Britain whicn breed in man-made sites such as footprints, ruts from 
vehicles and borrow pits ; and A. fxtnclidatvs var. molucccmh and A. 
onnultpes in Northern Australia. 

The danger of the introduction of new anopbelinc vectors into other 
countries is illostrated by recent history of a most dangerous, African vector, 
A, ganibia. This species reached Brasil, probably by aeroplane or destroyers, 
in 1930, and was followed by severe outbreaks of malaria, the epidemic la 
1938 causing 60,000 cases. Recently A. gamhiai 1ms appeared in the Nile 
Valley in Egypt, where the usual vector is A. piharrentif. 

ParasUes in blood smears. — ^AIl forms of 1\ vtvax, P. maJaria; and P. ovale 
are met with in the peripheral blood, but in malignant terti.'iu malaria owing 
Ao spomlation in the internal^organs, generally j>my th^ small rings and large 
crescents of P.yalclpdftim appear. Blood sm^rs arc stained by Leishman’s or 
Giemsa’s stain, while Tield’s rapid staining method gives excellent results 
in thick films in routine diagnosis. The following points assist in differentiating 
the different species. Ring forms. The rings of P. /ufciparum occupy about 
one-sixth of the cell, which may show Maurer's clefts. They are often fine 
iTnd'hair-like,- and show irregular or flattened'marginal forms. Two chromatin 
dots and multiple infection of the same corpuscle may occur. Occasionally 
this is seen with P. vivax. The rings of P. tn'vox and P. malarias occupy 
about one-third of the cell, are larger and contain more cytoplasm, but the 
species cannot always be determined if only ring forms are present (Wenyon). 
Partly grovm forms. In P. v ivax the infects curpuscle is enlarged, Sohuffner’s 
dots are.prescnt, and"fEe^ajasTte8“n£e''.or.lFr®8“^^^.®!?^P® obtain light 
bxownjtigmelit’ ’ 'With'P. niafance 'there is ho enlargement "of th^c'orpusclo,'' 
the"pigment is dark browirorblack, band forms arc coiEtmoSTand Ziemann’s 
stipphng may be demonstrated m the red cells byspehial staining. Advil 
forms. In P. viwn and P. tnaUirirs the schizonts have IG and 8 merozoites 
respectively, in contrast with which the gametocytes have a single nucleus 

9 
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nnd a difTcrent distribution of pigment and cbroniatin. P. ovale eoniewhat 
resembles /*. malaria morpbologicallv, bat infected corpuscles ehoTra 
Scliliffncr'e dots, and are often oval or distorted jn shape vrith serrated edges.! 

Pathology.*— Cli»iieal. — ^In severe and persistent infections there is* 
considerable blood destruction. The iatra-corpuscular parasite digests 
ba'moglobiu utilising the plobin as pabulum and depositing tbo htematiu 
moiety os malaria pigment (hscmozoin). lliough free btcmoglobin is not 
generally detected epcctroscopically in plasma collected during or after the 
paroxysm, Schumin’a test for mctha-malbumin is often positive indicating 
that corpuscular Ij'sis vrith liberation of extracorpuscular hemoglobin is 
occurring. KiematogcDous bilirubin also tends to be increased, the indirect 
^'Bn den Bcrgb reaction varving from 1-0 to 8-0 units. Ilyperbilirubinfcmia 
13 responsible for tbc liaimolv'tio iclcrtis, and pleocbolia observed in aevere 
and persisting infections. The total serum proteins arc reduced, mainly 
owing to the decrease in the Berum albumin : pseudoglobin Is reduced and 
euglobin increased. The alkali reserve may be moderately reduced. The 
sedimentation rate is usually increased. 

In untreated infections, especially M.T., severe ananm may rapidly 
develop. Before the disease has become chrome, antDima in uncomplicated, 
capes is generally normocytio In t)rpe. The blood picture may show poly- 
chiomssia.-RuisocytosUj'poitloc^ona, punctate basophilia, and occasionally 
normoblasts, irypochromia may deretop later. Lcncopamia with a left 
shift occurs early, followed later by a mooocj'tosis ; a monocyte count of 
IC per cent, or over is suggestive of malaria infection. 

The uriuc may be dark brown in colour due to urobijiiw Albuminuria 
is not uncommon, and casts and other evidences or.ncphiitU may be found 
in qua r^u malaria. Eikjiignieiits an^bilc'sa1ti.gcncra]]y indicate malaria 
li^aliilCTJclAyed cxcrctiSn” brirromsolpbalcin and other tests for liver 
fiiticlion may iudieate liver damage. 

Jiorbid analomif . — lu a fatal cose of aeule pernicious malaria the spleen 
is enlarged and congested, lilacbhh*red in colour, witli soft, dark pulp. The 
liver 13 also congested and enlarged, wbilo the gall bladder is distended with 
brovmish-black bilc. Small hreraorrbages may be present in both these 
organs. The serous membranes and mucos.a of the gastro-inteatinal tract aw 
congested nnd lenden-colonred ond may show small hiomorrhages. Upoid 
nnd fat may dimppear from the cortical layer of the suprarenals. The heart 
muscle 15 often pale and flabby, showing cloudy swelling or actual fatty 
degeneration ; rcchymoscs on the myocardium and poncardium arc not 
infrequent. The marrow of the short bones is dark or chocolate coloured, 
while that in the long Iwncs presents a variable picture depending on the 
degree of hyperplasia. In cerebral malaria the meninges ore hypewcmic, the , 
cortex b a smol^ or leaden-grey colour, while punctiform nffimorrhages 
are tcaUcreil through the white oialtci'. 

Th^ fuTcrofcopic study of Ibo organs in fatal cases lias done much to 
e.Tplam the varied clinical ni.'isifestatioas of the disease. Thus : 

(1) Pigmentation of the serous membranes and internal organs is caused 
by malaria pigmejit (ha'inozoin) contained in parasitised red celb in the 
cajiillorics, in macrophages, ond R,E. cells, particolarly in the red pulp of the 
spleen or thcsinusoiucs of tbc liver and bone marrow. A fine, yellow granular 
pigment, giving the Prussian blue reaction for iron with ferrocyanide, is also 
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found in tte pateacbyme cells of tbe liver, spleen and Iddneys. (2) Tbe eatly 
enlargement of the spleen and liver is mainly due to acute congestion , and 
in tbe case of tbe spleen to commencing bj-pcrplasia ofllTE. celJs'^lbeTcd 
pulp, some of Tvluch may show toxic degcucralionT' (3) Degenerative changes 
(^ssibly due to “ malarial toxin ”) are manifested in the polygonal hepatic 
cells, the convoluted tubules of the kidney, tbe cortical cells of suprarenal 
glands, and capillary endothelium gi'dng rise to multiple bremorrbages. 

(4) Capillary blockage by parasitised corpuscles leading to local tissue anoxia, 
small areas of baimorrhage and necrosis, possibly follovred by neuroglial 
proliferation and the formation of so-called " malaria granulomata.” I’ro- 
uferativc changes of the reticulo-cndotholium in the capillary areas of the 
brain leading to granulomata are also described. In chroitic malaria in which 
repeated infection has occurred for years the spleen (“ ague cake ") is very ' 
enlarged and hard, .the. capsule is thickened, a'nd'oflen adhe^iis~bind it i 
firmly to tbe'diaphragm, etc. ; sometime's the ndhesions'are calcified.' SUcro- ' 
scopic section .shows grea^ypertrophy of the R.E. cells,'Tvhicb”oRcn contain | / 
roata na pig ment*, Tatroj^y of ih'c'.malpighian'boilies' and' lymphoid 'tissue v 
generally, and'extcnsivfi fibrosis. ’ ' 

'’Symptoms^=Th^“naFural history of malaria m the untreated or in- 
effectively treated patient includes (i) an incubation period, (ii) a stage of 
primary lever, which, if the patient survives, is followed by, (n!) a period of 
latency and, (ivl a stage of recrudescences or relapses. 


(i) I^•c^;DATto^ PERion 

In malignant tertian and henign tertian malaria this is generally about 
10 to 12 days, but varies from 8 to 23 days. In quartan malaria it is often 
longer. 'Occasionally in B.T. infection the primary fever may be suppressed f 
and the incubation period extended to ns long as nine months ; this ma y^a lso* 
happen in individunhs taking sappressire anti-malaria drugs at the time of 
infecttoiu 


(ii) Fj{Isuk\ Fcvek 

At the onset of primary fever, parasites ore often very scanty and may 
only be found after prolou"ed eearch. The onaet of fever is undoubtedly 
Telated_to segmentation, but it is not dependant exclusively on parasite 
^de^nsity ; host reaction is another 'factor. There is often an initial period of 
( Lontiniibiifi, reajiitcnt or int ermittc nt^eYeLJ.'hich.Jast3_a va riable period ; y 
tmsIsMpecially characteristic of II.T. infection. Intermittent fever generally 
becomes established at an earlier stage in B.T. than in 3LT. primary fever, 
and though the temperature may be quotidian ot first it later becomes tcritan 
in type. But exceptions occur, nod in some cases the primary B.T. fever 
may be tertian at on.set and quotidian later. In g portan mn lnria, wTuVb 
particulariy a ffect8_c hUdren. a quartan perio di ^ty fenda-to.bQ-catabliahed 
viwly^even in primary fever, and m pnt reated indtvidu ids ty p ical paroxysms 
oTfe nre may persist forj nanTjnonths before tli ^latept phase becomes estab - 
liah^ T~*Irthere are^terpolated attacks due to multiple strains, a double or 
triple quartan chart may ensue ; the last is associated with quotidian fever. 
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In the onlmaty eepticajiajc type, the onset Is cither sudden or insidious, 
irith prodrorMl syraptom*, such as liicdneas, stiDhess of the neck muscles, 
pains in the muscles and bones and anorexia. Fever, when it appears, is 
generally associated wth headache, backache, aching pains in the bones, 
malaise, and fatigue, jihiverinp ia often jtbsent, espcdall}* in Hl.T. in feetionsl 
v.'hile nausea, anorexia and vomiUng arc wmnionj i 

Thc-sp!eeR-thongh~aIwa5'a increaSed'm'glrc is frequently not palpable 
in the catlv stages of tlie disease ; later, it Is felt as a tender soft mass belon' 
the left costa! mai^in, moving on respiration. Splenic pain may be trouble- 
some. The liver is enlarged as often a.s the spleen in primary malaria ; it is 
frequently tender and its edge may be palpate below the right costal mamn 
moving with respiration. The gall bladder may also be distended, though Inis 
is rarely demonstrable. Herpes on the bps and face is common and should 
suggest the possibility of malari. 1 . Mild bronchitis is another suggestive sign, 
wWle nbdomin.a\ pain, constipation or diarthma are not infrequent. There 
may be eigns of blood destruction, inclnding (1) amcmia, (2) hrcmolytic 
jaundice, (S) polychoUa with bilious vomiting and chocolate-coloured Etools, 
and (4) hrown urmc due to urobibnuria. 

1‘rior to the spleen becoming palpable, influenaa, dengue, sandflj’’ fever, 
scrub typhus or eutcrica may be snspcctcd. After the spleen is dcmonstrablv 
enlarged diseases associated with splenomegaly, such os typhoid, paratyphoid, 
nadulaot fever. rcUpsiug fever, kaia-azar and ttypansomiosis need diilcreotia- 
tion. Aromhio abscess, cholecystitis. pyeUtis, subacute bacterial endocarditis, 
or occult eepsis may simulate malaria. In bacterial mfectioos there is o^n a 
polymorphonuclear leucocytosis and the febrile attack comes on later in the 
afternoon or evening than is customary in malaria. When jaundice com- 
plicates the picture infectious hepatitis, yellow fever and leptospirosis may 
need diilctcntatiou. So-called typho-matarta mav occosionalty develop. 
Here the temperature chart, spenomegaly, haunonhsge from the bowel or 
cpislaxis, and the development of the so-called “ typhoid state ” with low 
muttering delirium may suggest typhoid until parasites are found in the 
blood, lilood cultures should invarisbly be made to exclude cntcrica in 
such cases as roalaita and typhoid may occur together. 

Bilious remittent fever is a well-recognised tym, characterised by remittent 
fever, epigastric discomfort, bihous vomiting, imocolatc-colourcd stools, and 
urobilinuHa. The spleen and liver are both enlarged and tender, and the 
skin and ecleno show icterus. The jaundice may be caused by excessive blood 
destruction or by toxic degeneration of hepatic cells ; in the latter case bile 
pigment and/or bile salts appear in the urine. Bilious remittent fever may bd 
a manifestation of primary or recrudescing 3I.T. iufection. 5 

Aevie pfrniciout malaria. — Apart from the general scpticfcmic features 
induced by parositaemia, and tbe anaimia and j.aundiee resulting from blood 
destruction, there are a number of manifestations classified as acute per- 
nicious malaria, which are mainly d ependan t _on internal Bporulation_nDd 
localised blockage of the capillaries hylV/di^^ntm in^fferent organs, such 
as the’btaitt,~htattrmt^5tiaeshnd 6p!eerrhy"pataSitIse<i corpdacics,_w}uch 
adhere to one another and foTIio capillar)- cndothcliom.'~TbIi'phcu"omcnoD w 
peculiiif to r./a!apanm infections, and Is chiefly responsible for the diverse 
8)-mptomalology of M.T. malaria. Its onset may be suspected if hyper- 
infection be present. Ilyperinfection ia diagnosed if more than D per cent, of 
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^^erythrocytes are infected, if more than 6 per cent, of infected corpuscles 
’contam^2 or -more parasites, 'and if pigment^ asexual forms rjf P. falciparuin 
dfeTd^bns^ahle in blood film s. In e^rcme cases, 30 per cent, of thccor- 
puseles may show parasites. The chief forms of acute pernicious malaria are 
as follows : 

1. Ccrehral . — Such patients may develop coma, convulsions, paraplegia, 
hemeplegia, jphasia, mcningismus or h>’perpyre.Tia, Cerebro-spmal''fever 
may be suspected, or the'eondition be diagnosed as primary heat stroke. 
The coma may come on rapidly, or he preceded by drownsiness and stupor. 
In some instances there is great excitability and maniacal and suicidal 
tendencies may develop ; alcoholism or lunacy may be diagnosed with 
disastrous results. Generally tbc face is suffused, the pupils contracted and 
the reflexes modified ; increased deep reflexes and extensor plantar responses 
are common. Malaria coma has to be distinguished from cerebml and pontine \ 
hmmorrbage, urasmia, diabetic coma and alcoholic or opium poisonings The ^ 
blood practically always contains parasites. Xumbat puncture shows a clear | 
fluid perhaps under increased pressure ; a pleocytosis may be found, especially 
ifmetudgitic symptoms arc present. — . 

' 2. Algid.— Ihi patient presents the picture of severe shock and peripheral 

circulation failure. There 13 a Hippocratic facies, the skin is cold and covered 
•with clammy sweat, the respirations shallow, the pulse rapid, thready and 
weak, and the blood'pressuro very low. Vomiting, diarthcca and epigastric 
pain arc not uncommon. Though the sldn temperature is low the internal 
temperature is often high. Parasites arc plentiful in the peripheral blood 
smears. . 

3. Cardiac.— There is breathlessness, cyanosis, congestive failure and/ 

sometimes sudden death. Dcgeneratiye myocardial changes and blocked' 
capillaries arc the basis of the syndrome. ^ 

4. Gastro-intestinal — In gastric malaria there is epigastric discomfort 
and tenderness, severe bilious Tomitiog, and occasionaUy-hiemntcmesis. 
Gastric ulcer may be diagnosed. In the small intestinal type, cholera may 
he simulated but the fluid stools are brown, not colourless. IlTiero'the large 
bowel is involycd the stools may contain blood with or without clear mucus ; 
the mucus, however, does'nofcontaia'cellular exudate, and sigmoidoscopy 
fails to show ulceration though congestion and small mucosal htemorrhages 
may be observed. Occasionally largo hajmorrbages occur. Bacillary 
dysentery or intrussusception may be erroneously diagnosed. 

6. AMominal . — ^Abdominal discomfort and pain are not infrequent in 
primary M.T. malaria. If associated with vomiting and teuderness over the 
liver, gall bladder, epigastrium or caecum, an erroneous diagnosis of chole- 
cystitis, gastric ulcer, pancreatitis, or appendicitis may be made. In malarious 
areas a careful blood examination should iovoriably precede any abdominal 
operation ; only by so doing can serious mistakes bo avoided. 

6. Purpuric . — Petechial or purpuric skin eruptions, epistaxis, hromate- 
mesis, hsmoptysis, maltcna, hffiinaturia, or vagmal hajmorthages ore occasion- 
ally encountered. 

7. Renal . — ^Albuminuria is common, and in severe infections may be 
associated with renal casts and red blood cells in the nrine. Toxic changes in 
renal epithelium are probably responsible. 

It IS to be noted that acute penucious malaria may also occur in IVI.T. 
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rccrntlescences as well as in primary fcstsr. If tlio i)atieut aorvivcs the primary 
attack and has not been ciiretl, a period of latency aapecvcncs. 

{iij) l‘fcCiOD Of Lvten'cv 

Fever and clinical ayniptoms are absent, tbougli cnhrgcment of the 
spleen may be foaiid. Though parasites cannot be demon3trate(l''e'C'on jn 
thick films, malaria fever generally reanlts when blood is siibiaoculatcd into a 
susceptible individual. Persona with latent malaria arc therefore unsuitable 
donors for blood transfosion. If the latently infected iodividnal be injected 
with blood containing his own strain of parasites, malaria fever and para-site.s 
fail to develop (premunition) ; but if he l»e hijected with another strain of 
the earao species or with another species of Plasmodium, a typical attack of 
malana results. This specificity is proluibly dependant on specific opsonins, 
which prepare parasitised cells for ph.igocytosM by hypertrophied Il.E. and 
macropbages. Tina phase of latency may last from a few weeks to many 
months before fever reappears. Certain factors such as chill, wetting, 
cxjiosurc, exhaustion, blood loss, an.'csthcfics, surgical trauma and high 
altitude flying (anoxia), may upset the biological balance between host and 
the parasites and induce recrudi'sceoco of relapse. 

(IV) IltCP.ODESCC.VCES A>n Rulapses 

This stage is characterised by periodic intermittent fever and typical 
ague attacks with cold, hot and sweating stages. In M.T. and B.T. malaria 
pyrexia occurs on allemale days, in qustlan fever every fourth day. Onset 
of fever is generally in the raoroing or early afternoon. 

In il.T. tnalaria, pyrexia generally recurs in from one to fci.v weeks, and 
under these clrcumstnnces is classified .aa>^rccrudesccacc mtb&r ^ than a 
. relapae. The fever, which at onset may be quotidian in type, soon eStablilbes 
tertian periodicity. The temperature ru'cs less obruptiy and is generally 
lower than in B.T. ague, and chilbnes s rather than a rigor is characterisric. 
The hot stage tends to be more prolonglRlinEtthfe e^calvn^tages less iiiiens?, 
while paroxyiM last longer, ».c. 12 to 21 hours. Fatigue, backache, headache, 
pains in the limbs, anorexia, nausea and vomiting, which may be bilious in 
type, are common. If the fever is uncontrolled by treatment the spleen 
becomes rapidly enlarged and tender, and hepatomegaly, hniraolytio anarmia 
and perhaps jaundice develop. Unless the individual has been taking atebrin 
or qutoino for supjtrcssjvc purposes, parasites are readily demonstrated in 
tecrudescenccs even at the beginning of fever *, a.s ia primary fever hypet- 
iufection and acute pernicious nianirc.stations may develop with fatal reaults. 
Unless cured, liabihty to relapse persists for about six months. 

As has been mentioned, acute pernicious malaria may occur in M.T. 
recrudescences. 

In V.T. tnalaria, a longer period generally intcr%’enes betweennrimary. 
fftverjmd rc carrao ces. i.e. relapses rather than rcscrudesccnces arc wc rule. 
They are characterised by typical attacks of tertian ague similar to (hose 
seen in the primary attaclc. 

Cold Silly f . — ^Tbe patient feels listless and develops headache, Kickachc. 
jwtn^ in the limbs nntl chniiiiM*. Then tli^ rigor begins. He lies curled up 
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in bed with chattering teeth, shivering violently. The face i« pinched and the 
skin cold and blue. Blankets and rugs aro applied in an clTort to keep wann. 
Nausea and vomiting arc not uncommon. After i to 2 hours the axillary 
temperature rises rapidly, attaining a height of 103® to lOG® F. 

Hot Stage . — The skin becomes burning hot and bedclothes are discarded. 
Fever is now high, the-facc is flushed, the pulse is rapid, the carotids throb 
and the head aches. In severe cases delirium may develop. This stage 
persists for 8 to 10 hours. 

Sicealing Stage . — The skin now moistens, profuse sweating ensues, pains 
and headaches disappear, the pulse slows, the tongue becomes mobt, the 
temperature falls, slowly at first and then more rapidly, until a normal 
or subnormal level is reached. At tho end of the attack tlie patient feels 
reasonably well. 

Splenomegaly, nnyomin. pfn1^h«>rpp«i are characteristic of recurrences, 
especially if fever is not early contronctTfij^Featin cntT UTualiy relapses tend 
to get nuldcr, with progressively longer intervals between. Liability to 
relapse may persist for 2 to 3 years. 

In Quartan malaria relapses, tbc paroxysm is shorter than in B.T. ague, 
(6 to 10 hours), and the temperature tends to bo higher ; temperatures of 
105® to 106® F. are common. Spontaneous recoveries are few, and long 
periods of latency occur between relapses. Infections may persist for seven 
years or longer. 

Malaria coc/ieaio. — In old-standiog cases, especially if there aro repeated 
infections with difTcrent strains and snccio.s of parasite and inadequate 
treatment, the sp leen b co ^ea .stoncv-Ji ajd an d very enlarged, and peri- 
gpleniti s may giv^ri3e~to severe 8plen ic,pam-a nd uisconrior t. " riaehoxia. 
an&imara dirty cartay*colourcu sjan,” digestive <UstnrCnnces7cnlargoraent‘ 
of the liver, physical inertia, ccdcroa of the feet and ankles, deterioration of 
memory and lack of concentration may develop. There may be long intervals 
of apyrexia or subnormal temperature, but transient bouts of fever may occur 
in which parasites ere demonstrable in tho blood for a short time only. 

The clinical picture at this stage is often complicated by tho efTects of 
dietary deficiency. Thu.s, (1) hxmolytic macrocytic anxmia may follow 
lack of good biological protein and possibly vitamin B complex as in Mace- 
donia, (2) microcjiic hypochromio anxmia occurs if there is lack of iron in 
the diet, as in parts of India ; ankylostombsis here may also be a compli- 
catory factor, and (3) neuritic manifestations may follow deficiency in 

Complications and Sequelm.— Complications include herpes of the lips, 
nose, eyelids and cornea, supraorbital neuralgia, anxmia, malaria hepatitis, 
pigment gallstones, n ephriti s , yrith or wi thout. ocdcmTrimd aJcUcs (especially 
l^caTmteied--jnrtp^tan i^c^ooajiuchildhoodjT^'borirou and^p rema^tur e 
birth. Ocular comphcations include conjunctival hxmonhage, corneal 
ulceration, keratitis, iritis, choroiditis, retinal hxmorrhages, optic neuritia 
and malaria amblyopia. Dendritic cotneAljilccrs^are^thc niost common 
ocuI,aT“'Cflinplication. the lesions being generally superficial,, seldom pehO- 
tratin gilatS 'tKe'ileeper.corDealrlayers. ' ThemHIesions clear u^in ‘two 
to four weeks, the more severe telSig months to heal. They frequently 
develop from herpetic lesions but may also arise without previous comeal 
involvement. Malarial ambylopia may follow cerebral malaria ; the discs 
are a cherry-pink colour with blurred edges, in contrast to tho pale or white 
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discs observed in qmnine amblyopia. Betinal haimonbages may also folloT? 
cerebral malaria, bnt they are laoat commonly associated with severe anrenua. 

Splenic complications include (1) perisplenitis, (2) subcapsular hajmaloma, 
(3) riiptnre, and (1) torsion of the proicle. Ijpp tnrc of the spleen is an im- 

S irtaut complication whichjnay occur i n^c ith cf~ac n tc o f~Ch'rumtntialflritr 
may lollmrirauroa or such" acta as peering or str^ims afStOOlr^Bc 
onset may be sudden or gradual ; in the latter case a small tear may lead 
to a Bubcapsulat hamaloma which may rupture later. Tears generally occur 
on the ^'isceml side close to the hilom. A suhcapsular hromorrhage may be 
associated with severe splenic pain, and if a subcapsular hajuiatoma impinges 
on the diaphragm it may produce (1) left shoulder pain, (2) elevation of the 
left diaphragmatic leaf, and (3) evidence of collapse or consolidation involving 
the lower lobe of the left lung. AtTien rupture occurs through the capsule 
into the peritoneal cavity there is loc al evide nce of splenic and peritoneal 
involvement combined -withAbat of internal liJCmorrlnipB' In~cases-with 
chronic malarial splenomegaly {“agiie caTce “spTeeo '■), dislocation of the 
spleen or torsion of its pedicle may occur. Both rupture and twisting of the 
jHidicle necessitate immediate operation.} 

The most important sequela of malaria amongst Kuropcans in the tropics 
is WacVwvatcr fever, p'Jiich is described separately. ~ - - -• 

Certain mental conditions, incluHmg psychos'es, aphasia, sexual impotence, 
and loss of memory, have been dcscrib<^ as scqucl^o of long-continued malaria. 
Many of these arc undoubtedly functional in origin, and associated uith the 
mental stresses or strains of life in the tropica. Others may pos sibly have a n 
[orga nic ba si s and be rel ated to_the forma tion of maliftfa 'grafiuloio^aa-iu^ho' 
suTicqHTMnaycr.P 

[ '‘Dio^o'&is.-^falaria is an arch simulator, and in acute pernicious malaria 
or primary fever before periodicity haa become established, nod epleoomegaly 
nnu ancemia hare developed, a certain diagnosis can only be made by demon* 
fltaliog parasites. Owing to the absence or scarcity of demonstrable parasites 
in the early stages, thick us well ns thin blood films should always bo examined, 
and several examinations should bo made before malaria can be excluded. 
Anti-malarial drugs should never be administered before collecting the 
specimen. If patients have been taking mcpacrinc or quinino for suppressive 
purposes, the mfTiculty in Cndiog parasites is further increased. When acute 
pernicious malaria is suspected it is better to late blood films and commence 
trc.atment without wailing for the laboratory report. 

Outstanding con.riderations in making a diagnosis are : (1) Blood examina- 
tion for parasites. Polycliromasia, a leacoparnia with a left shift and mono- 
nucleosis of 15 per cent, or more are suggestive of malaria infection. (2) 
Febrile attacks of typical ague having a tertian or quartan periodicity. 
(3) Demonstrable enlargement and tenderness of the spleen and/or lit'er. 
(4) Evidence of !>!ood destruction, iucludiog anaemia, Iwmolytic jaundice, 
and iirobjlinuria. (5) Herpes on the Ups and face. (6) The therapeutic 
test. It is rare to find uncomplicated malaria fever persist for more than 
four or five days after adequate spcctfio drug therapy has l»eca instituted. 
In doubtful ca.sea the blood concentration of mepacrine or quinine should be 
determined. 

In the tropics the difTcrentia! iBagno^is largely depond.s on geographical 
consideration and what fewrs are prevalent at the time. As the subject has 
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already received detailed consideration in the section on Symptoms, it need 
not be further commented on here. 

Prognosis. — ^Jlalaria is the chief cause of death in the tropics, being 
specially serious (1) in pregnancy causing abortion, premature birth, and 
possibly death of the mother, (2) in young children and non-immune Euro- 
peans before premnnition has developed, and (3) in the aged. In M.T. 
infections the prognosis is dependant on early diagnosis, and the speed with 
which appropriate treatment is instituted. Ilyperinfection, with or without 
coma or cardiac failure, accounts for most deaths. Blackwater fever or 
rupture of the spleen maj’ also proi'c fatal, Dcath-ia-B.T..and-quartan 
malari a is generally associated with intercurren fc diseases, c.n. p neumonia, 

In the absence ol 'speciiio^ug treatment, M.T, inJccSdHs'afe^fr^^ently 
fatal, while those shonnng acute pernicious manifestations invariably die. 
The death-rate with appropriate treatmcnteliouIO'bfrlS^'. In iroopsinfcctcd 
while fighting in hypercndemic areas in New Guinea, not more than 1 in 3000 
cases died of uncomplicated malaria ; this was especially remarkable, as they 
practically all suffered from M.T. malaria and many had B.T. infections 
ns well. 

Treatment. — Prophtl-ictic. — ^Tropical residents should live in mosquito- 
screened houses whenever possible, and always use mosquito nets at night. 
After sunset appropriate clothing should be worn, including mosquito boots 
or some form of ankle protection, while mosquito rcpellant lotion or cream 
should be applied to exposed parts. Destruction of adult vectors by the use 
of pyT.«fhTiim nn<1 T) Tt T. ^pray In l>nngflTAtf^ U important. The obliteration 
of breeding-places and larval destruction is'o/ten indispensable factors in 
malaria control. 

Suppressive dru<; (reotment. — In humau malaria no true causal prophy- 
lactic drug, i.e. one lethal to sporozoites is know n. Quinine in a dosage of 
10 grains daily may suppress B.T. Infections, but in byper-endemie areas it 
fails to BUpprcs.s heavy infections with certain strains of P. /ofeiponim. 
Mepacrinc m a dosage of 0-1 g. daily is definitely superior to quinine in these 
respects, since it suppresses B.T. infections completely, and both Biippres Rea 
and f»TP\^M ^_^inf ecti_ong, p rov ided th o-da ily dosage be continued for fo ur 
leayi ng . the m^rio us area. This hasbecn^iroved ^perimentally 
in man infected with virulent New Guinea strains of P. liras and P.fahi parum, 
and probably holds for strains in other parts of the world. Toxic manifesta- 
tloas arft ftitaemcly rare in healthy adulVa taking 1 tablet nC mapacrina 

daily. Yellow staining of the skin often follows, but this is quite hannles-s 
and has no relationship to jaundice. 

Cdiutive. — ^The best-known anti-malarial drugs are quinine, mepacrine, 
aud pamaquin. Arsenic compounds have distinct therapeutic action on 
the schizonts and gametocytes of P. I'iiax. 

Quinine . — ^Thb is a crystalUsable alkaloid obtained from cinchona bark ; 
chemically it is a quiuoline compound of complex molecular structure which 
has recently been s3Tithesised, 'Vorious salts are available, the insoluble 
sulphate and the soluble bibydrochloride being mainly used. Quinine exerts 
scbizonticidal action on all human spedcs of plasmodia, and is gamcticidal for 
all except P. falciparum. Begarding dosage, opinions differ, but in primary 
malaria it is sound therapy to give SOgnuns of the bbulphate for the first wcelr, 
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I 20 praina for tbe second, and 10 grains for the drup js beat piven in 

I aHiixlute in i oz. doses as foUows : Quinine snip. X ; AcJd snip. dil. mx ; 

* SjT. simplex clr. 1 ; Aq. chlorof. ad or. If vomited, the dosage should be 
repeated. In M.T. cases the mixture can with benefit be given four times dailj 
for the first three days, but with B.T, infections this is unneessa^. Children 
bear quinine well, the dosage being appropriate to nge. Toxic effects include 
tinnitus, visual and gastric disturbances, deafness, and amblyopia. Idio- 
e}'ncra5y may result in severe cr}*theinatoos and urticarial rashes. 

hdraienotis quinine tlterapij is often a life-saving procedure. Tbe chief 
indications ore : (1) where the patient cannot mvallow or has severe vomiting 
or diarrhoea ; (2) hypcrinfection ; (3) acute pernicious malaria, especially 
if there art cerebral symptoms, hyperpyrexia, cardiac or nlgid manifestations ; 
(4) persistence of asexual parasites, and failuro of oral quinine to control the 
temjKrature after four days’ medication. 

The injection consists of ten grains of bihydrochloride of quinine i n ten c.c . 
jor mQnLof isot oDinailinejQlu tiWK* Precautions to be observed are {IJ steniiTy 
of the solution, (2) adequate dilution, and (3) slow injection. As regards the 
third, at least three minutes should be tahcn^thfi-ieason-being that too rap id 
injection may lead to marked lowfting of, blood-pressu re a nd collapse. 
Adrenalin, howe\cr, ehoold nevcrJjjjtm^oyed^lh {he idea of pre venting 
8 JaU-in. blood-pressure. WTien time will not be lost it is desirable to dilute 
the qmnine further by increasing the volume of saline injected. 

Aseptic venous thromboses may follow such injections but thev are 
harmless, treatment being unncccssarj’. Ko fatal results were recorefed in 
many thousands of such injections given to troops in New Guinea. Intra- 
muscular injections of quinine should be reserved for those cases in which it U 
impossible to use the intravenous roote. Though eficctivo therapeutically, 
such injections sre painfal, cause muscIcnecrosiB, nod may produce a chemical 
or bacterial abscess. 

Mepacrine (alelrin ; quinacrine). Mcpacrine hydrochloride is a spithetlo 
ocridine derivitive nbich compurcsjrery favourably with guioing inasmuch 
as it is a good schizonticiclal drug and dcstrWsJho gametocytes orF.,fiM* 
and but aotj of P./ofripnrtitn . The usual dosage advocated tas 

liecn one {iiBIct (O-l g.) thnee oady utter food for seven days. Though lUiUs- 
factory in relapsing B.T. malaria, ibis has proved inadequate in the treatment 
of primary M.T. malaria. It is now known that to build up an adequate blootl 
concentration of niepaerioe, a higher initial dosage should be administered, 
Tlie following course is more suitable: 0-3 g, Ihrieo daily for the first day, 
0-2 g. thrice daily for tbe second day, OT g. thrice daily for the next four 
days (total course equals 2-7 g.), 3Icpacrine in tbe above dosage is no more 
^oxicVnnntXi grams quiiimc a day. gastro-inteitina'i symptoms may 
he oc^ionally complained of, ineludiog naus**n, alxlominal djicomfort and 
vomiting, bat real idicsvT.trncy u, very rate, Ilormlejs and transient yellow 
Rtaining of the skin niav follow. With this dovige, toxic nervous features 
are not ohjen-ed m healthy adults hut if it be increaj»ed to a total of 2-0 g. 
in the first -13 hours occasionaUy toue psychoses or transient convulsions 
may result. 

Alepacnne hrdrocWorjde and au-brin musoii.ste (0-125 g. equals O-l g, 
luepacrine hydrooldoiide) can Loth be uvjd for intramuscumr injection in a 
dosage of 0-2 g. and 025 g. respectively and repeated in four hours if necessary. 


) 
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Indications for their use are similar to those for intraveuous quimna therap/ ; 
they should be replaced by oral mepacrino medication as soon as possible. 

Pamaqiiin (plasmoquine ; prcquine). This is synthetic quinoline deriva- 
tive synthetised by Scmileman, and shown by Eoehl to destroy 3j.T. gameto- 
. cytes but to have practienllv no etTcct on the scliizonts of P. fatexparu^f^m 
^71'. and q uartan i^ ections it exerts lethal effects on bofh ^clJzbntTand 
ga mStggyte s. iksT^mctoeideTpalnTnjUJrtrin'Ti'niosage' equal to 0 01 g. 
plasmoquine base or 0-02 g. plasmoqmne n-iptbontc thrice daily for three 
days, or 0-01 g. twice daily for five days, is effective. F or tlus purpo«»e it 
8houId-ljeJidiDinisfeKd.ahout ei ght t o ten_day3-aftcLicxer..commences, for 
t he pam etooyte rise following the primary schiront^ave generally begins j 
abcmt_tHi3_peri6d; Pama^uin'is'also ndvotateclln conjunction xrith quinine i 
or following mepacrine to reduce the relapse rate in benign tertian malaria.] 
While it may nave »nch action on certain Indian and Syrian strains of 
P. inixw?, it failed to reduce the relapse rate in troops infected with New Guinea 
strains. "When toxic symptoms appear, it is generally found that the dosage 
of 0-03 g. of plasmoquine base daily has been accidentally exceeded. Headache, 
colicky abdominal pain, and cyaoosi3-caased-by..ineth»moglobincytH^m:a 
may follow pamaqum adminisrialion. Toxic htcmoglobinuriantas a’lso'been 
described ; it has to beHIffSentiatcd from blackwater fever in which no 
methsmoclohin is formed within the corpuscle. 

ffencml Ircattnevl. — Rest in bed is essential during the febrile period, and 
is advisable for three days after the temperature reaches normal or longer 
in cases with primary M.t. fever, or in those with persisting tender enlarge* 
ment of the spleen. A suitable apericot, such as magnesium or sodium 
sulphate, is administered at the onset of fever and should be repeated daily 
if neceasaiy, as constipation shonld be avoided. During an attack of ague, 
hot drinks and plenty of blankets are necessary in the cold stage. Cold drinks, 
an ice cap, and an aspirin-phenacelin mixture decrease discomfort in the hot 
stage. When the temperature exceeds 104® F., tepid sponging is indicated. 
Drinks should be sweetened with sugar (4 oz. daily). In the sweating stage. 
Lot drinks arc indicated, and bedclothes and pyjamas require changing. 
During convalescence, a well-balanccd diet is csseotial. A tonic mixture 
containing iron (Fcrri. sulpli. grs. iii.) is advisable thrice daily if there is 
anaemia, and, if it be severe, blood transfusion will accelerate convalescence. 
When malaria is the cause of the anremia, administration of anti-malarial 
drugs is followed by a specific recticulocytosis reaching n maximum some 
seven to ten days later and, provided that diet is well balanced and adequate 
■ irf vitamins and blood-fonning constituents, blood regeneration is rapid. 

\/ Comhined Ircatment. — A rational treatment for Europeans infected with 
5I.T. is as follows : (I) Quinine sulphate mixture (10 grains) three or four 
times daily for three days. (2) Mepacrine, 02 g. thrice daily on the fourth 
day, followed by O-l g. thrice daily on the fifth, sixth, seventh and eighth 
days. (3) Pamaquin, plasmoquine base OOl g. twice daily and 0*1 g. mcpacrin 
once daily from the ninth to thirteenth day inclusive, (4) A maintenance 
dose of mepacrin (0*1 g. daily) for four weeks, commencing on the fourteenth 
day of treatment. 

This treatment is well tolerated, ensures effect ive sch izpaticidal action and 
complete destruction, of gametocytes. It will cnigjnallg nant tert ian malaria 
in the vast nm]o^y_of.capefl, jjrevent the patient homing, a carrier, and 
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clirainatc tie ri^k of snbwqaent blactwatcr fever unless, of course, reinfection 
occurs. In benJpi tertian malaria, fever is rapidly controlled but the final 
results differ according to tie strain of P. Wrav, the relapse rate varjuiig from 
SO to 95 per cent, in different eonctries. 

Sinton and others have found that for some stiains of P. ricax a combined 
course of quinine (10 grains thrice daily) and patnaquin (0-01 g. plasmoquino 
base thrice daily) for ten consecutive days is the most effective means of 
curing benign tertian relapses. 

rroatment of aadc pcrwi'ctoJM »«alaria. — In all cases of iyperinfection or 
in wliich clinical mamfe-stations suggesting acute pernicious malaria arc found, 
quinine bihydrochlorido (grs. x) should be administered immediately intra- 
venously, and this may be repeated in four to six hours. A total of 30 grains 
intravenously in the first 21 hours should not be exceeded. Oral quinine 
sulphate (10 grains daily) should be substituted as soon as the patient can 
swallow and be continued for three da\s; thereafter combined mcpacrine- 
pamaqnin-trcatment as descriiwd above fihould'Ve7c2ifitmned.~~'Ima5es In 
which coma persists or improvement is not noted despite intravenous quinine 
medication, an intramuscnlar injection of mepacrin hydrochloride {0-2 g.) or 
aiebrin mnsonate (0 25 g ) is justified. The relative values of quinine and 
mepacrin in the treatment of cerebral malaria ore not accurately known. 
Intravenous quinine therapy geoerolly produces dramatic results, but at 
other times fails to eai-e life. lotramoscular mepacrin therapy should be 
equally effective, but is handicapped by the fact that toxic nervous mani* 
festations occa-rionally follow high dosage, especially in acute pernicious 
malaria. 

Apart from the immediate adoiinistmtion of quinine by the fastest 
possible route, it is most necessary to prevent dehydration and to maintain 
an adequate blood volume by the iotravenons injection of such fluids as 
(1) Uotonio saline solution, (2) glucose fi per cent., or (3) hypertonic saline 
containing calcium chloride (6 grains to the pint). These fluids may be given 
by continuous drip or intermittently. In cerebral malaria if the cerebro- 
spinal fluid is under increased pressure, the withdraw al of 10 to30 c.c, may be 

i followed by clinical iiuprovcnicnt. When there arc algid manifestation? ot 
the blood-prcssiirc is unduly low, quinine bibydrochlondc may with benefit 
be given in a pint of one of the aliovc solutions rather than the usual 10 c.c. 
of isotonic s.alinc. With malarial hypcrpiTexia intravcuous quinine and 
treatment, as in the case of heat stroke, are both essential. The naked patient 
ris placed under a fan on n wire or rush mattress, and covered with a sheet 
‘which is kept continually moist by ppra 3 dng with ice-cold water. The rectal 
|tempmturc is carefully noted and hydrotherapy stopped when it reaches 

Patients with latent malana should be warned apain-st petting wet, 
prolonged immersion, exposure to cold, severe fatigue, alcoholism, and high 
altitudes (anoxia), as the*c factors tend to precipitate relap«e, WTien a 
patient has to hare an auTsthetio or an operation or fly at high altitudes, a 
course ofgnpprcfive niepscrin should be instituted. 

Burpical Hifervcntion is required in those cases in wJuch there is roptnre 
of the spleen or torsion of its pedicle. 
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BLACKWATER FEVER 

Synonyms. — Hsemoglobinurio or Sfelanuric Fever ; Malarial Jlajino- 
globinuria. 

Definition. — An acute complication of maligant tertian malaria, char- 
acterised by one or more intravascular liajmolyscs of considerable severity, 
hajmoglobinnria, fever, vomiting, jaimdicc, and anrcmia. 

Etiology. — Blaclnratcr fever occurs where malaria is byperendemic ; it 
has a somewhat patchy dbtribution in tropical Africa, In^a, South-East 
Enrope, especially Macedonia, South America, South-East Asia, New Guinea, 
etc. Native populations may enjoy apparent immunity, while colonists, 
imported natives and occasionally even visitors develop it. Children and 
adults are susceptible, and males more than females. Multiple attacks arc 
common, and once a European has suffered from the disease he is well 
advised not to return to highly malarioos areas. The malady is most 
frequent in residents of one to five years’ standing, but exceptionally it may 
supervene within three months. The latter cases arc rare, and as they 
may be associated with hyperinfection in which 15 to 30 per cent, of the 
corpuscles arc infected witH P. falciparum, it is doubtful whether they should 
be classified as classical back'watcr fever or regarded as true malaria bsmo- 
globinuria originating as a direct parasitic cITect on the corpuscle, sneb as 
occurs in monkeys infected with P. knotclcsi. By far the majority of cases 
fall into a different categor}', in which parasites are either scanty or present 
in usual numbers at the onset of the attack. They practically all give a 
history of chronic malaria, often associated with irregular quinine intake, 
the rare exceptions being examples of latent M.T. malaria. 

The chief precipitating factor is the administration of quinine to a patient 
suffering from an ordinary attack of malaria fever. Blood examination may 
have revealed parasites of P. falciparum, while in others P. vivax, P. malariw 
or P. ovale may have hecn found ; even so, the availahlo evidence entirely 
supports the ^^ew that to develop true hlackwater fover a patient must he 
suffering from a latent or on overt infection with P. falciparum. This view 
has been strikingly confirmed by recent experiences with troops in New 
Guinea where hlackwater fever Los been very rare ; this is attributable to 
the fact that overt attacks of malignant tertian malaria were immediately 
cured by modem therapy, and regular soppressive raepacrino (O-I g. daifyj 
cured latent M.T. infections. 

Pamaqnin (plasmaquinc) may also precipitate blaclnvatcr, but mcpacriue 
(atehrin) appears to have less tendcDcy to do bo. Various theories have 
been put forward to e.xplain the hajmolysis. Some have ascribed it to a 
biological lysin, and others suggest it may have an anaphylactic origin or be 
caused by direct btemolytic acrion of an anti-malarial drug on the corpuscle. 
There is, however, no evidence of dermal hypersensitivity or of idiosyncracy 
to qumine, and no lysin has been demonstrated. Prebaeraolytic swelling of 
the corpuscle has been demonstrated in attacks of heemoglobinuria induced 
experimentally by giving quinine to a patient of blaclcwater fever diathesis 
suffering from M.T. malaria ; after cure quinine administration no longer 
produced hiemoglobinuria (Fairley and Murgatroyd). Recently Macgraith, 
Findlay and others have reported that (1) there is a substance in serum 
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which Bormally inhibits a l)*tic agent prodneed in the tissues, and (2) the 
hafmolyais of blacksvater ferer b cansM by a reduction in the amount of 
this inhibitory factor in the presence of a normal concentration of lytic agent. 

Pathology . — MokAd Gno/owy.— -The skia is jaundiced, the blood watery, 
and tbe serum sometimM tinged with hemoglobin, while malarial pigment 
may persist in tl.o viscera although not in large amounts. The liver is 
enlarged and soft, the bile thick end tarrj*, the spleen big and its pulp almost 
difiluent, and the Iddnej-s are dark, awollen and congested. Microscopically, 
hcemnsiderin is found in tbe liver and spleen, in which mahirial pigment may 
also bo evident. Eosiniphilio granular debris blocks many of the renal 
tubules, and there is tone degeneration and desquamation of the cells of 
the convoluted tubules. Cloudy swelliog and necrosis of liver cells, especially 
in the centre of the lobule, may occur, while malarial pigment may be found 
in Kupfict’s cells. 

Clinicfll )wlAoIty;y. — ^hlalarinl parasites, which are present in blood smeara 
at the beginning of the attack, are uncommon after 21 honrs, and generally 
not demonstrable at autopsy. Tbe tinne shows albumin, oxyhmmoglobiQ and 
urobilin in excess \ mctkaimogtobiQ is generally also demonstrable. Bile is 
prc.‘'cnt only in the more severe cases, and ketones may also appear. The 
characteristic sediment consists of brown granular debris and granular casts. 
Bed blood corpuscles arc scanty or absent. The plasma contains oxyhiemo- 
globin. and after some hours mcthsmalburoin as well. There is intense 
Iirpcrlilirubinrcmia with an indirect van den Bcrgh reoction of 6 to 85 units ; 
immediate direct reactions may bo observed in severe cases with toxic changes 
in the liver. The blood urea is matkcdly raised. Renal failure probably 
results from several factors, includiog decreased glomerular nitration pressure 
associated with vascular failure and hypotension, local interference with tho 
renal blood supply to tbe tubules due to toxic vascular spasm! toxic changes 
in reaal epithelium, and blockage of tbe tubules with pigmented debris. When 
only a linuted number of ncphroivs ate put out of action, urea retention leaihi 
to ;^Iyaria ; when a large proportion of the nephroDS fail to function, oliguria 
or even anuria results. In tho latter tyiie of case renal acidosis may develop ; 
this is ossodated with lowering of the COj combining power of tho plasma, a 
decrease in scrum calcium, and an increase in tho blo^ phosphorus (Foirley 
and Bromficld). Ansmia is frequently profound, and in severe cases 50 pet 
cent, of tho corpuscles may bo destroyed overnight. A study of the excretion 
curves of urin.iry hicmoglobin shows that several distinct intravascular 
ba-molyfics maj' occur. 

Residu of lltemofjlobin DUinUgraUon. — In blackwatcr fever the circulating 
corpuscles are destroyed t'n ritu, and frank httmoglobinainua reaulta ; hajmo- 
clobiouria ernsnes whenever the concentration of the extra-corpuscular 
Dicmogloinn exceeds tlic renal threshold. If tbe reaction of tho niino be 
alkaline, generally ted urine appears containing unchanged oxybamoblobin ; 
if the reaction be acid, much of the oxyhiemoblobin is converted into methmno- 
plobin and later acid Lamatin, which is precipitated along with granular 
debris, causing a variable degree of blockage in the damaged tubules. Some 
of tho circulating hamoglobin is aliEorbed directly by tbe rcticulo-endothclial 
cells, with the production of ho'mosiderin and bilirubin. The resulting hyper* 
bilirabicffmia accounts lioth for the biomolytic jaundice and tho plcoctolifl, 
which is responsible for the bilious vomiting and dark brown stools, while the 
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ftbsorption of surplus Btcrcobilinogcn causes urobilmuria, especially in the 
presence of liver damage. Finally, any residual circulating hfemoglobin is 
split into globin and reduced hrcmatin (ferrous), which is oxidised to hfcmatin 
(ferric) and unites with eerum albumin to form methajmaibnmin (Fairley). 

Symptoms. — No recognisable pre-blackwatcr fever stage exists, and the 
patient rightly thinks an attack of malaria is impending, for which appropriate 
treatment is taken. The onset, which generally occurs within 21 hours, but 
may be delayed for one to two weeks, b usually sudden, with chill and loin pain, 
but in mild cases red or black urine may bo the first indication. A rise of 
temperature is almost invariable, rigor is common, and nausea, bilious 
vomiting and epigastric discomfort are cbaractcristic. The urine, which may 
be reddish at first, generally becomes port-wine or porter-coloured, presenting 
the characteristics described. As the condition progresses, poljTiria, oliguria 
or anuria may develop. ^Yithin a few hours yellowish discoloration of the 
skin and conjunctiva) is apparent. This increases in intensity as hajmoglobin- 
uria continues, but only in the severest cases is bile found in the urine. The 
pulse is rapid and of low tension at first, and the blood pressure in severe 
cases is markedly depressed (S/D equals 80/00) nt onset, though latpr it rises. 
There may be seveto headache, photophobia, great restlessness, anxiety, 
pallor, cold extremities, aud thready pulse occasioned by the rapidly develop- 
ing amemia. Hiccough and Cheyne-Stokes breathing may also develop m 
severe cases. As many as 2,000,000 red cells per c.mm. may be destroyed in 
24 hours. The spleen and liver are generally demonstrably enlarged and 
tender, and may cause discomfort ; the former decreases in size during the 
attack. Localised tenderness over the distended gall bladder may also occur 
and loin pain, due to renal involvement, is common. Tho fever at onset 
resembles a malarial paroxysm, is highest at first, becomes intermittent or 
remittent later, and generally declines in three to four days, as tho vomiting 
subsides and the urine clears. Fost-bsemoglobinuric fever may appear after 
hffimoglobinuria has ceased and persist well into convale-scence. Hyper- 
pyrexia may develop, especially in the late phases of the disease, while some 
cases show a marked tendency to haemorrhages in the skin and the gastro- 
intestinal tract. Hajmonhagic rashes may even simulate the eruption of 
typhus fever. 

Several different clinical types are encountered : (1) Slild heemoglobinuria, 
especially common in children, in which blood pigment in the urine may only 
bo found for some 4 to 2-t hours. The bssmoglobinuria associated with 
hyperinfection in adults who have only recently acquired M.T. malaria may 
fall into this category. (2) Severe haimoglobinuria, associated with the 
clinical features alreadj' described. These are separated into two groufra : 
(a) the polyuric type in which renal excretion is well maintained despite 
evidences of nitrogenous retention ; and (ft) the oliguric and anuric types. 
Catheterisation at first shows small quantities of highly albuminous, perhaps 
bile-stained urine, followed later by complete suppression, .ilnuria may set 
in early, and is associated with a normal or Bobnormal temperature. Hepato- 
genous jaundice may also develop. Life may be prolonged for many days, 
and death may occur with renal ocidosb and unomia, Toxrcmio features are 
common in both these types. (3) Intermittent htemoglobinuria, in which 
blood pigment U present in the urine from time to time, while in the intervals 
it disappears entirely. In these cases the temperature may continue for 
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flomc time, poat-bjpmoglobinuric fever is common, and icteras and ana-mia 
are well marked. 

Complications. — Complications iiicIuJe amiria, post-hrpino"lolfinHric 
fever, ananiia, retinal ba'inotrliages, hiliaty colic, pjgmcnt caicnli, and 
cholecystitis. 

Course and Prognosis. — Aboottenpercent. of cases relapse during the 
course of an attack (Ilo‘i'‘). Convalescence may be prolonged, owing to 
acanmia and transient renal dysfunctioD, but there is no evidence that chronic 
nephritis results. The outlook depends to a considerable extent on the 
rapidity of the hrcmolj’Sis and the quantity of corpuscles destroyed. The 
mortality rate varies from 20 to 40 pet cent., and though some cases are 
probably doomed from the onset, in others modem therapy favourably 
influences the coarse of the illness. Thus, in .a recent series receiving largo 
blood transfusions and albnline medication the mortality was only 15*0 
pet cent. Unfa\ourable features include rapidly increasing jaundice, grave 
anremia, severe hiccough, anuna, and bypcrpjTCxia. 

Treatment. — rp.opiniXAcnc. — ^The prophylaxw of blackwater fever is the 
cure ofSI.T. malaria. As a result of measures designe 1 to cure M.T. infections 
in troops in Xew Guinea, the incidence of blackwater was reduced to less 
than 1 per 3000 ca«es of malaria. In malaria patients in whom there is a 
previous hbton* of blackwater fever, the urine should be made alkaline and 
mepacrine giveu in preference to quinine in treatment. 

Curative.— In mo«t cabcs of blackwater fever p.arasites are not plentiful 
and rapidiv disappear from the blood, and therefore epccifla dnig treatment 
can genera^y be postponed until convolesccnte. If, however, hwmoglobinuiia 
follows intravenoos quiuinc injections for hyperinfcction, anti>ninlarial dmg 
therapy should be continued and alkalies admimstcred. In the absence of 
knowledge concerning the rational control of hemolysis in blackwater fever, 
the therapeutic indications aro to combat anu'mia and heart failure on the 
one hand, and renal acidcrri.i and urtemia on the other, for these arc the chief 
can.sc3 of death. Measures directed to these ends include absolute rest in 
bed, fluids by dilTercnt routes, administration of nlkah'es, and blood 
transfusion. 

Blackwater fever patients should not be moved unle'oi it is impoosible for 
them to be treated wnerc they an*. Careful nursing is rooit important, and 
th" patient should be kept recumbent throughout the illness. In collapsed 
cases mlh low blood pressure, early blood transfusion, warmth and elevation 
of the foot of the bed ate advisable. The diet Bbould coii^'isl of bland fluids, 
fruit juices and snectened drink-s; later, milk, fruit jellies, junket and 
Benger's are nlloncd. Copious fluids arc given per os ; thev should eontain 
Builicient sodium bicarbon.'ite or potassium citrate to combat acidosis and 
alkalinbc the urine, provided this can be done without producing alkalosis. 
Once established, the alkaline Tcaction should l>e maintaineil until hnmo- 
plobinuria has cca.®ed, provided syruptoms indicative of alkalosis, fiuch as 
muscular cramps, tetany and Trousscou'a sign do not supervene. Barely 
alkaloda may develop while the urine is still acid in rccction ; estimations of 
the plasma bicarbonate afford valuable data in this regard and should be 
carried out when practicable. Mergiaitb and llovard consider that if an 
acid urine jiersisf.s after 20 grams of alkali have been given in the 21 hours no 
further nlLali should be aduiiniif ered. 
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If vomiting proves troublesome, gastric lavage may be practised and 
flnids containing alkalies and glucose are given intravenously. In cases in 
which the urine is acid in reaction, one pint of bicarbonate of soda (150 grains 
to one pint) may be immediately injected intravenously. This solution 
should bo sterilised by filtration or by adding the weighed bicarbonate to 
cooling boiled water, since boiling is liable to partially convert it into the 
toxic carbonate. Alternatively 10 c.c. of a saturated solution of sodium 
bicarbonate and 10 c.c. of sodium lactate (four molar) may bo injected ; the 
latter exerts a more delayed and sustained effect than docs the more rapidly 
acting bicarbonate. Such injections may be repeated as required. 

Apart from combating acidosis, it is important to prevent dehydration, 
assist the heart and maintain a good urinary output. For this purpose a 
sterile solution of five per cent, glucose should be given intravenonsly when 
required, either intermittently or by continuous drip ; as much as 2000 c.c. 
may be administered in 24 hours when fluid is not being taken satisfactorily 
per os. 

Blood transfusion is the best means of combating anremia, anoxmmia and 
circulatory failure, and it also assists in combating renal failure by increasing 
glomerular filtration pr^surc and decreasing local renal anoxia by increasing 
the flow of blood richer in red blood corpuscles. Up to two pints may be given 
mtermittentlv as required, or better still, a reasonable blood count can bo 
maintained by continuous intravenous drip administration, ^lien the 
hsmolysia is severe and prolonged, or when the hccmoglohinuria is of inter* 
mittent typo, man^ pints of blood may be necessary. In the polyurio type, 
blood transfusion is a llfe>saving procraure but its effect in the anoric type 
is mote uncertain, the renal damage often pro\*ing irreversible despite all 
treatment. One reason for this is that blood transfusion is not undertaken 
early enough, i.c. at the onset of the catdlo-vascular shock which accom- 
panies any severe intravascular hmmolysis. 

In anuria hot fomentations or nntiphlogistine to the loins, dry cupping, 
and high colonic douches with hot saline (20” F.) should be instituted. The 
bowels should be kept open. Diuretics Uko caffem citrate, or even the 
mercurial diuretics (Neptal and Salyrgan), injected intravenously in doses 
of 1 c.c., arc worthy of trial. In addition to blood transfusion, intravenous 
fluids, such as 5 per cent, or 10 per cent, glucose, may be administered, but 
care has to be taken to ovoid pulinonaty cedema and not to water-log the 
patient. These and similar measures should bo given a thorough trial, for 
though many patients with anuria die, most unexpected recoveries do occur. 

Convalescence . — Once bajmolysis has ceased, marked reticulocytosis, 
followed by rapid blood restoration, proceeds automatically in the well-fed 
European ; iron in adequate dosage is indicated in convalescence, and liver 
extract or mnrmite may prove necessary in peasant populations living on 
diets deficient in good animal protein. In all cases blood transfusions are 
advisable if the rate of blood regeneration is unsatisfactory. 

As mepacrine appears to have less tendency to induce blackwater attacks 
than quinine or pamaquine, and as its prolonged nse will abo euro a high 
percentage of M.T. infections, an intenrive course of thb drug should be 
given for six days, followed by a maintenance dose of 0-1 g. daily for one 
month, in every case of blackwater fever. 
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LEISHMANIASIS 

L^islmjftniash is tho term BppKed to a gronp of diseases caused by 
parasites of tbo genus Lcishmama. Some of these arc general infections, 
others are local. Of the first, there is Irala-nzar due to XeiVimoruo donwoni 
fLaveran and Slesnil, 19^}, and infantile or Mediterranean kala-azar, caused 
by L. infanlym (Nicolle, 190S). Both morphologically and serologically they 
appear to be the same parasite, and there seems to be little reason for separat- 
ing them. Both Jlediterranean and Sadancse kala-asar, howe^'er, are much 
mote difficult to cute than the Indian type. Oriental sore, due to L. tropica 
(Wright, 1903), and American dermal leishmaniasis, due to L. Vrazilicnsia 
(Manna, 1911), arc generally regarded aa distinct species, belonging to the 
second group. 

KAT-t-AZ-tR 

Definition. — Kala-szar, or black fever, is a specific disease associated 
vritb enlargement of tbo spleen and liver, anremia, great emaciation nud 
irrepilar fever of long duration, cansed by fho protozoon L. donovani, present 
in the blood and reticulo-endothcUal cell aystem. 

Etiology.— The disease has definite geographical limitations, being 
commonest in India, Assam and the Mediterranean littoral. .90 per cent, of 
these ca^jxcurriDjc in children ; it is also founiLiJi.J?hins7IIndo*Clima, 
tIio''SmlBD, Ab^.sinia, Boseian ‘^irkestan, and Mesopotamia. Natives 
a^aniiSrc pu««ptibleT.han Europeans, probably orring to different habits 
ot life. In Assam villages the iotrodaction of an infected case generally 
precedea other cases, and often it uppers to be a house infection (Rogers). 
Children and young adults are specially liable, and males appear more 
susceptible than females. In the Mediterranean orc.a very young children 
and dogs 'sufTer. from kala-azar, 'B-hcreas in India and North China the 
disease ocenrs in'pLdcr pcoplo and rawly.in^dog>». 

Tlie non-flag^a'te et.nge of the rarasitc is a small oval body, 2 to 5 /‘ 
long by 1 to 2/i broad, containing (1) a large round latemlly placed nucleus 
(macionncleus oi trophonuclcus), etaining bright red irith llomono'WBky’s 
.{itain ; and (2) a kinctoplast (micronucleos, rentrosome) which ii usually rcMl- 
j shaped, etaitis a deep reddish-purple and has one end pointing toward the 
nucleus. It can be cultiratca on rabbit-blood agar (N.N.N. medi nm) if 
grown for two to three weeks at room'l«i5p5ratTir(r(22*lo 25'X.), prorided 
the cnlture material has not l>ecn contaminated (Rogers). During growth, 
Ivcidimania bodies develop into leptomonads measuring up to 24 fi in length, 
with a fiagellom and centrosonic at one end and a central macroriuclCus.- 

This Hamate repre.senbr tho stage attained in the insect vector — i.f. 
some eand-iiy of the genus PhMfolomvr, If after an infective feed on blood 
containing L. donotrani, the sandQies {PM^tomus argentipej) ore nourished 
CD raisins and not on blood, the flagellates rapidly multiply and fill the 
anterior portion of the stomach, block the pharynx, and extend forward 'fo 
the bnccal cavity and moitth parts. Blocked sand-flies cannot ingest btoofl. 
and in an effort to do so discharge flagellates into the skin. Highly snccc.«ful 
experimental transmission to mic**, lianH>ster.s Tnd'man has recently been 
reported by Swaminnth. Pbortt and Anuerion using blocked sand-flies, and 
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the problem |of Kala-azar transmisEion has at last been finally solved. The 
chief vectors are P, crjeH^ipw jn India, P.vermdousua in the Mediterranean 
area, and P. ckintn$i9 in North China. Tnongh viable L. iomvani may be 
discharged from ulcers in the intestine, naso-pharynx or bladder of a kala- 
azat patient, it is mo_^_unlikely_that man ever becomes infected except by 
sand^esl '■y ’ 

Pathology. — ^Lcishman-donovan bodies multiply by fission, and are 
found crowded together in endothelial cells of the blood vessels and lym- 
phatics, especially those of the spleen, Hver^^bone marrow and skin. They 
are also found in the monoimclear.iiud polymphonuclear leucoc^es in the 
blood. At autopsy emaciation is marked, the spleen and liver arc generally 
enlarged, while droMical effusions and intcstmal jilceration .may occur. 
The spleen is at first ibft', 'pulpy ^and friable, and later it becomes hard and 
fil^oua ; the capsule is thickened, and perisplenitis and infa rcts ma y also, 
^bc/ound. The liver is firm and friable, the capsule is~thi ckenec i, and^atty 
'dege^neration_^and_a.,_n.utmcg_appeatance. are common i cirrhosi s m ay 
eventually Jesuit. The bone*raarrow is generally rcd„and_soft, showing a 
decrejiso^of^t.A The mesenteric glands nre often enlarged, "presenting a 
central necrosis. The heart isj lilated and flabby, while the enter-colon 
may show superficial or deep olcerations ; the latter at least are of d^'senterx 
origin (Napier). '* * ■' * 

Symptoms. — The incubation period is probabk fr om one to J our months./ 
b ut cases n iayj>cgm,U ve ara _attcr e x posure^ The mSeTmay be sudden, 
witu ieversm^ulating.mamrur~or^^ljdKl,"”or insidious. Often in febrile 
cases the diagnosis is not m ade until relapses o ccur.and theonore classical 
features jf_the„^scasc develop. These may" bo*^ classified os followa:. 
(1) Igegular remittent or mtermiltent pyrexia, which, though not neces*- 
satily high, is characteristic. Periods of opyrexia spoutaneously develop, 
and may lead to i^Onfusioh with, ilalta fever. A double dail y ris e may occur 
in the_a ft enioona and evenings, but this may alsoTje'noled in oth'or diseases 
and is not patEognomomc. (2) Loss of.bair and deepening.colour or pig- 
mentation brthOklrP^ence the name black fever. (3) An»mia, with the 
characteristic blood changes. (4) Itapid loss of weight and cachexia. 
(6) Splenomegaly, which may be the first sign or only l>c noted after one to 
two^months^ofj'ever. In the early stages the spleen feels soft "and doughy, 
but not tender ; later, it hardens and may reach very large dimensions. 
(6) The liver is generally palpable (88 per cent.}, presenting a sha^ lower 
edge. (7) Diarrhcea. There is a good appetite associated with poor'digestionr" 
which itself may lead to intermittent diarrhoea (Napier). If blood and mucus 
be present, intercurrent dysentery should be suspected. (8) Other features 
include night sweats, persisten_t imtating cough, palpitation, dyspnoea, low 
blo od p res3ufe,~t.e. below ”100 mm. of mercury, oedema of the extr_cmi(ies, 
and occasionally puffiness of the faco{ Amenorrhena often develops, but 
conception inay occur with^congemtal transmission from the mother (Low 
and Cooke). The blood changes, which include anremia, leuc open ia-and 
reduction. in plat elet c ouni, are duo tcue placement oi'Tioth thj leuc oblastio 
"pndZerythroblaiFic marrow by^cl asmatoc^ic tls sue.J Ttie htemogloblu is 
often proportionally reduced, s^hat the' colour Index may equal LO ; in 
other cases it is 0-7 or OS. The blood picture may show anisocytosis, poikilo- 
cytosis, polychromasia and normoblaste. The leucopenia is extreme, often 
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emluDg to KiOO per c.mm. ; in 80 per cent, of cases it is less than 4000 pci 
c.inm. The differential count reveals a lelntlve increase in lyiji^ocyta 
and monocytes, \ritli a decrease in neutroplijlcs and co«mophijes. In som( 
instaiicca true ngtanulocytosis may develop. The coaguIaLilitjyvf the hloot: 
mar be prolong^, the calcinm, blood sugar and serum nl^min are' reduced 
anti the total globulin content of the blood is raiscd.VuglobulinjncrcnsIng 
'at the expense of the pscudo-pIobuHn'Iiaction. 

^ Complications and Scquelre.— Owing to debility and bone-marrow 
involvement with lencopenin, the resistance to bacterial infections if 
markedly decreased, and influeuaa, broncho-pneumonia, lobar nnenmonia anti 
tuberculosis are common causes of death j otitis.mcdia ana cancniin orif 
may occur, especially in children. Watery diarrhcca and intercurretil 
fiysenVery. are irequent. Purpum. epistaxis, bleeding from the gnms anti 
inclrena may be encountered. The sequelae include chromqjpTenom^alv 
plus severe anamia, and cirrhosis of the liver, eotnetimes assocuvf^ witli 
ascites. Jaundice frequently appears within three months of treatment and 
may persist for several inanlhsy 

IW-kala-arar dermal leishmaniasis is being .increasingly reco^ised. 
Areas of depigmeotation appear about a year after antmiony Injections, 
and papilloniatous nodules, m which Icishmania can l>o found, occur the 
following year. A xanthomadike condition is also dcscribetl, but ulceration 
'never occurs. Parasites are demonstrable tn mears and culture, and 
apparently they are mainly confined to tJie skin, as splenic punctnro generally 
yields negative results. The condition may also eppeat in persons who give 
DO history of p^c^^oue kala-aznr or of treatment. M hen the face » affected the 
condition has to be dlfTerentiatcd from leprosy. In the Sudan, non-nlceratiro 
papillomatosis and nodules of the skin arc common in kala-arar patients. 

Diagnosis is generally dependent on the demonstration of L, donorani 
in smears from lymphatic glands, eternal marrow, the liver or spleen or 
cultures on N.N.K'. medium obtained from the pcripher.'il blood. Parasites 
are )e<is common in the peripheral blood in Mediterranean than in Indian 
kala-azar. Aspirated material for microscopical ezomination must be 
collected in an alisolutely dry syringe. Bteroal martow is satisfactory for 
microscopical examination or culture ; sternal puncture is free from the 
danger of haimonh^pe and causes little pain^. llnlargcd lymphatic glands 
along the eaphonous vein or'ilsewhere may be punctured with a.dryjjypo- 
dermic needle -without a syringe, and the juice which enters the needle 
blown on to a elide and Btainc<i. 

Tlie for^l-gcl or aldehyde test of _Napier is. of considerable value in 
the diagnosIs'ofTkala'arar, especially when the result is positive and associ- 
ated with a Icucopamia. The test w performed by adding one drop of com- 
mcKial formalin (30 per cent. foTmnldchyde) to 1 c.c. of dear sernm, wbich 
is immediately shaken and left at room temperature. MTien the reaction is 
po.'fitivc the serum immcdwtely becomes viscid, and within one or two minutes 
assumes a whitish opalescent appearance and sets so that the tube can be 
inverted without spiliing. In from 3 to 20 minutes it forms a solid opnquo 
coagulnm like the whito of a hard-boiled egg. For the first three months 
the raacb'on is of doubtful value, but after this it is generally positive. ~ 

Kala-aiar has to be diiTcrentialed from the febrile eplenoniegalies of the 
tropics, especially chronic tnalaria, nodnlant fever and enteric fever ; sebisto- 
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somiasis, Bauti's^dbease and leukxmia must also be considered, and owing 
to the danger of Lxraorrhagc inllhe latter disease splenic puncture should 
never be undertaken until blood c::amination has excluded it. In childhood 
lleditcrrancan kala-azar has to be dificrentiated from Cooley’s anxmia, 
commonly found in Greece, von jakseb’s Ansmia, and acholuric jaTihdice7j' 

Course and Prognosis. — Bentley showed in the Assam epidemics, prior 
to the introduction of antimony, that the disease lasted one to two years in 
chronic cases. The mortality rate, if untreated, is abont 90 per cent. Inter- 
current disease, severe intestioaLsymptoms, and ciithoais.with-ascitcs.nre 
of,graTe_Eignificance. hlodem therapy generally results in recovery, pro- 
dded the condition is not too advanced and intcrcurrcnt disease absent. 

Treatment. — Pbophylactic. — Segregation and treatment of the sick, 
and abandonment of infected houses and rebuilding at distances not less 
than 300 yards have been effective in India. Destruction of the sand-fly 
vector and of its breeding-places is indicated. 

CoRATiYE. — The patient is pnt to bed on a milk or light diet adequate 
in vitamins. Intercurrent disease and complications should receive appro- 
priate treatment. Three groups of specific drugs arc in nse, namely, the 
t rivalent antim ony compounds, the pentavalcnt.aTjtimony.compounds,.and 
c^ertain«azdmatiQ.(IiamidiQC3 recentlyJntroduced.by Yjorkc.and £wins. The ^ 
eSects of specifio drug treatment arc to reduce the temperature to normal,/^ 
decrease the splenomegaly and hepatomegaly, increase body-weight, and 
restore the leucocytes to normal numbers. Cure is indicated by an absence 
of clinical symptoms for six months, a negative aldehyde test, an increase in 
serum albumin assocta'tecl mth a decrease in tot^ globulin involving the 
cuglobuHn'fraction, and a permanent disappearance of paiasiies. 

(1) Trivalent aniimomj compounds. — ^/uitimony potassium tartrate or 
antimony sodium tartrate arc administered intravenously, as described in 
the section on schistosomiasis (p. 335), the only diTcrcnce being that a 
longer course totalling some 40 to CO^ains is required. 

Antimosan has also been tried ; it is~les3 toxic than tartar emetic but 
almost as slow in producing enre. 

(2) Penlavalent antimony compounds . — These are now rapidly replacing 
the trivalent antimony derivatives owmg to their more rapid action, redu ced 
to xicity an d superior para siticidal action. They include ncostam,_urc.a- 
stibaminc, neostibosan," aii3“'8tiBo8an. The adult dosage of the first 
tno is O'l g. initially,' 0-2 g. as a"sec6nd dose, ond 0-25 g. for each subsc- ' 
quent injection. In the case of neostibosan and stibosau, an initial dose 
of 0*2 g., with subsequent doses of 0-3 g. is advised. Debilitated patients 
reqmre'Bmall doses, while children, although tolerating proportionallyjarger 
doses than adults7 should receive smaller initial doses. The length of the 
course varies from 10 to ID daily injections. Toxic features include nausea, 
vomiting, giddiness, and more iarely_diacrhcea, hepatitis and jaun dice , and 
an anapbyIaxig ~-UkS sy ndrome characterised by urticaria, puiEness ortb'e^ 
face,^an7I ^ardi?vaiciilnr_ collapse. The response of Indian and Chinese 
Kala-azar to neostibosan is in most instances highly satisfactory, but Medi- 
terranean kala-azar requires at least three times as much of the drug to 
effect a cure. Sudanese kala-azar is even more refractory, and complications, 
such as intractable diarrheea, hsemorrhages, cancrum oris and lobar pueu- 
monia, are particularly prone to develop. 
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(3) Arcmalic dtamidinci . — ^The best kaovn of these icccQtly fcitTO<liiced 
tlruOT i* Bttllamidino (4'4 diamidiae stilbene). The dosage and results vary 
nUh diffeient tjrpe* of kala-arai. In India Napier recently treated 100 cases 
with — 2 deaths ; 90 were cored, and 2 relapsed. Antimony resistant cases 
responded us favourable as o^nary ones. For adults the initial dose was 
0-025 g. injected intravenously, fouoTred by increasing doses of 0-05, 0-00, 
0-075, 0 09-0-1 g. up to a maximum of approxiniatcly I mg. (0-001 g.) pec 
lb, of body weight for both adults and children, the increase being governed 
by the reaction of the patient. The mean total dosage given in the ordinary 
case was about 0-6 g., while in resistant cases it was about 0-9 g. In Sudanese 
kala-arar the mortality rate of a recent series was 18 per cent. (Kirk and 
A ranch more prolonged treatment and far larger total dosage may 
be necessary in Sudanese ns well as in infantile kala-azar of Mediterranean 
type. In a successfully treated child in Palestine the following dosage was 
given: two injections of 20 rog., seven of 30 mg., twoofSSmg, Glof-lOing., 
three of 45 mg., and 62 of 60 nog. (Total 5-7 g.). Except for two intervals 
of six days each, the treatment was continuous. Reactions of nitrosal type 
may prove troublcsorae following these injections ; symptoms include severe 
headache, pddioess, Hushing, low blood pressure, panrsthesias, abdominal 
pain, and vomiting. Adrenalin (0-25 to0-5c.c. of 1/1000) intramuscnlarly just 
Wore the intrarenoua injection assists in controlling troablesomo reactions. 

Solutions of sldbatnidrae and Mjnilat drugs should be freshly prepared 
immediately before each injection. It has been found that the unsaturated 
amidinea low their fluorescence, and bccornc much more toxic and lew 
effective tfaerapcaticallr after ezposore to light. A number of delayed 
deaths associated with acute yellow atrophv were reported following successful 
treatment in Sudanese loila-azar when oid solutions of stilbamidmo which 
had been exposed to light Lad been nsed. 

Peripheral neuritis is another toxic complication which may persist for 
many months and prove ecrious. The aromatic dinmidmM arc undoubtedly 
toxic drugs and arc best re.^erved for ca«cs which have proved to be antimony 
resistant. 


•tMKRIC.^X PEftMAI. I.THOT'tAKIA.'siS 

Synonyms, — Espundin ; Uta; Plan llois ; Pmn Cayenne; Forest 
Ya-ws; Ilo“di Ya-ws ; Bubns llraziliano. 

Definition. — An infective granuloma due to Letsfmarna braziUeiisit, 
pro<.lucinR cutaneous notlulcs and utcera on exposed eutfaces ; the buccal 
and nasal mucous membranes may be cxtenrivelv invoIv-e<l, and also the 
lymph glands and lympbatioi. 

Etiology .—The dwease js found in South Amcnca, m Brazil, Vcneznela, 
BritL'»b and Dutch Guiana, Bolivia, Peru and Patapuay. It is specially 
frequent nmongst wood-cotters and people bring in forcks. Sand-liies are 
almost certainly the transroitting agent. Morphologically, L. broitlientii is 
similar to L. tropica, but differs in the fact that it mav involve mucou.s 
membranes. 

Symptoms. — ^The incubation pcrioii is about two months, Tlie lesion 
originates os an itching papule, which may develop into a blind nodule or 
may nlccrale, producing fungoid grnnnlations In JD-M per cent, of cases. 



LEISIBLVNLVSIS 279 

ulcers appear at the margins of the mouth and nose, often subsequently 
involving their mucous surfaces, the larynx and nasal septum. Fever, joint 
pains and bronchitic symptoms novr appear, but many years may elapse 
before the patient succumbs to intercurrent ^'sease or cachexia. 

Diagnosis. — Demonstration of tho parasites, cither in scrapings from 
the spreading margin of the nicer or by culture, completes the diagnosis. 
Syphilis, rodent ulcer, leprosy and tuberculo^ closely rcscmhle the destruc- 
tive form of Z, hraziliensis, rrJiicli, boxrcver, never involves bone . 

Prognosis. — This is o^y dangerous to life if the mucous membranes he 
involved (10 to 20 per cent.). If untreated, such patients die of interenrrent 
disease like pneumonia. 

Treatment. — This is similar to that outlined for kala-azar and oriental 
sore. A full course of tartar emetic, antimosan, or neostibosan should be 
given, and local treatment for the Ups and nose instituted. 

ORIEJTTAL SORE 

Synonyms.— Aleppo Sore ; Baghdad Button ; Delhi Boil ; Biskra 
Button ; Ashkabad Sore ; Pendeh Sore ; Bonton d’Orieut. 

Deflnition. — An infectii’c granoloma of the skin and subcutaneous 
tissues caused bv Lcishmania tropica producing either a “ dry ” type or 
chronic papular lesion with late ulceration, or a “ moist” type of papular 
lesion with early ulceration. 

Etiology. — Cutaneous Leishmaniasis is common in Mesopotamia, 
•Ijabia, Persia, Central Asia (Russian Turkestan), Xorth-West Frontier of 
India, Asia Minor, Northern Africa, Egi-pt, the Sudan, Nigeria, Spain, 
Italy and Greece. 

The “ diT ” type is urban in distribution, occurring in cities like Baghdad, 
Delhi and Lahore. Practically nothing is known regarding its reservoir 
hosts, though, wherever it occurs, sand-tlies (P. fapalaaii and P. sargenti) 
are common. The lemarkahle development Into virulent flagellates occurring 
in the mid-gut and extending forward into the proboscis after feeding them 
on oriental sores indicates that these insects are transmitters. The disease 
has also been transmitted by rubbing into the excoriated skin a 8.alinc extract 
of crushed P. papatassii sent from on endemic area. Tho disease is auto- 
inoculahle, hut not through the unbroken skin. It is possible that occasion- 
ally it may be transmitted by personal contact with an infected case. Dogs, 
cats, guinea-pigs and mice are susceptible. 

The “ mohst " type is rural, occurring in open or desert country. In 
Middle Asia the endemic foci are rural settlements adjoining the desert ; 
here desert sandflies (P. caucasicus and P. papatasix) breed exclusively in 
the burrows of wild rodents (geibils), which often have sores on their ears 
duo to L. tropica. It has been conclusively proved that these infected gerbils 
serve as reservoir hosts for cutaneous leishmaniasis of ” moist ” type which 
is transmitted to man by sand-flies breeding in the burrows of these rodents. 

Pathology. — Infective granulomata arc produced, sections ehowmc 
atrophy of the epidermis, infiltration of the corium and its papUlio with 
lymphocytes, plasma cells and macrophage endothelial cells containing 
L. tropica. If the nodule ulcerates secondary bacterial infection ensues, 
destructive and degenerative changes ptedominate, and leishmania become 
scanty. 'From the histo-pathological viewpoint acute and chronic oriental 
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8orc3 ilifTor in the intensity and degree of the inflammatory |inxrcss. In 
?ccontlsrr lesions appearing later, the inCltnitiDn has a tuberculoid structure, 
with few or no parasites, while the tcloid type luay’slio'w epithelial cell 
nests. Unlike the American form the mucous membranes are rarely involved. 

Symptoms. — The incubation period for the “ dry ” type with late 
ulceration Is two to six months. Toe lesion commences as a small red papule 
which gradually enlarges, soften*, and liccomes purplish, glared and scaly. 
Icing surrounded by a riarrow dull red lono of inflammation. This may 
remain as a sort of blind boil for a year or more before disappearing, or, 
c-spccially if injured, it may become covered with a yellow crust and ulccroto 
in three or four months, the ulcer having well-defined rounded edges and a 
granulation tissue hose exuding thin pus. Under these circumstances there 
may be some enlargement of tie nci^bonring lymph glands (10 per cent.). 
The Eores may be ringle or multiple, ns many as £» having been recorded, 
and arc common over exposed parts, especially the hands, wrists, forearms, 
ears, no«e, face, feet and legs, rarasites arc numerous in these lesions, and 
the virulence to mice is low. 

The " moist “ form has a short incubation period of one to six weeks, 
and rapidly ulcerates in one to two weeks. Lymphangitis is common (70 
per cent.), secoodair bactcri.al infection frequently occurring, parasites are 
scanty and the virulence for mice Is high. The duration of the lesions is le.is 
than 'six months. 

Since infection or recovery from one foim does not confer immunity to 
the other, it is probable th'at the two ty)>cs of lesions are dependent on 
infection with difTcrcflt straiiu of L. Inyiec. 

^'’arious other forms of dcmial Icbbrnaniasis due to L. tnjnca have been 
described. They include: (1) email firm discrete nodules occurring in the 
course of the lymphatics ; (2) warty or papillomatous outgTowth.% which 
may resolve or ulcerate ; (3) touas-ukc nwules. which may implicate the 
cheek ; and (4) a keloid form cnnraclcrbed by raised, shiny soft masses of 
infiltrated tissue covered by pioldsh skin which gradually resolve mthout 
ulceration. 

Diagnosis. — This is dependent on demonstrating the parasite. If 
ulceration Las occurred, the skin at the edge of the ulcer shoulu he sterilised 
with iodine, allowed to dry, punctunsl with a glass pipette, and the material 
eo obtained Inocul.'ited on to N.N.N. medium. Bacterial contamination 
prevents growth. Ulrccl micro.«opical examination of this material often 
shows L. tropioi in the cndotLeLal cells. 

Prognosis.— The condition is practically never fatal even when un- 
treated, but under these circumstances it may last 18 months, after whicli 
the patient generally possesses an immunity. 

Treatnient. — rRoniVLAcnc. — Sand-flies and their breeding-grounds 
should be eradicated. 

CunATlVE. — In cases which have heen Bccondnrily infected, hot homcic 
fomentations or nnli«cplic dressings should he applied until sepsis is con- 
trolled and the crusts separate. Fuch forms of treatment as caTUon dioxide 
snow, X-ray, radium, zinc ionisation and diathermy are advocated, as well 
as local applications of ointments containing methylcne-bluc, ic^oform, 
aalicylio acid, protargol or rivanol. Good rtsulta have been claimed for 
orlsol ointment cemtaimng berbciine sulphate, and dlanthrono (derobtn. 
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cignoUn) paint, applied Tnth a camel hair brash and strictly confined to the 
nicer snrfaco by covering it with paraffin wax. Russian investigators advise 
infiltratign wnth 5 per cent, menacrine injected at^several .points ; later a 
10 per cent, mepacriuo ointment may bo 

Vaccines have their advocates. Tartar emetio intravenously, as given in 
kala-azar, is still wisely used, a total course of 20 to 30 grains being given. 
Ncostibosan is also worthy of trial when multiple lesions are present. 


TRYP^VNOSOMIASIS 

A group of diseases caused by flagellate parasites of the genus Trijjiano- 
soma. In Africa, man may bo infected with T. ffatninetise or T. rhodesietise, 
and in South America with T. cruzt. Trypanosomes ako produce disease 
in animals, the most important being nagana affecting horses, dogs, cattle 
and wild game in Africa caused by T. brucci, which is probably identical with 
T, rbodesiense. T. eransi produces anna and T. e^ittperdum donrine, the 
latter disease, like syphilis, being transmitted during coitus. 

AFRICAN TRYPANOSO.MrASIS OF MAN 

Synonym. — Sleeping sickness. 

Definition.— This mscasc, trairsmitted by the bite of tsetse flics, is 
caused by T. gamUense (Dutton, 1^) or T. rWestense (Stephens and 
Fantham, 1910). After initial invasion by trypanosomes, blooa infection 
ensues with adenitis, irregular remittent fever, rapid pulse, oedema and 
circinate ciythcmatoos rashes ; later a meningO'enccphalitis results with 
lethargy, mental and physical degeneration, tremors, shullling gait, con- 
vulsions, coma and death. Mild cases, with headache and slight fever, are 
common. 

etiology. — The disease is limited geographically to areas where the 
tsetse fly abounds and occurs in Western end Central Equatorial Africa, 
including the Congo, Dganda, East Africa, Rhodesia, Kyasaland, etc. 
Natives and whites arc both affected, and children and adults of both sexes 
prove equally susceptible. The two species of trypanosome arc indis- 
tingnishablo m hnman blood ; they possess a nucleus, a posteriorly situated 
blepharoplast and a flagellum. T. rhodesiense is identified by inoculating 
blood into white rata, when posterior unclear forms develop ; this so rarely 
occurs with T. gambiense that the test is one of real value in distinguishing 
these two trypanosomes. Furthermore, T. gambiense manifests an uncertain 
pathogenicity to laboratory animals, and is relatively insusceptible to the 
action of normal human serora. Glossiosc take up trypanosomes from the 
blood during biting ; these multiply in the gut and pass forward via the 
proventriculus and salivary ducts to the salivary glands, where further 
development ensues. Glossimo become infective in three to seven weeks and 
remain so for life ; they bite mainly in the daytime. T. gambiense, the central 
African type, is transmitted by Q. palpalis and 0. lachinoides possibly 
the natural reservoir of infection is game, such as the reed and bush buck, 
etc., encountered near lakes and rivers by which these flies live, depositing 
their larvaj in shady, sandy soil. T. rhodenense, on the other hand, is spread 
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sign is present. In the final pJuise all these symptoms become more pro- 
nounced; muscular wealmcss is extreme, saliva dribbles from the mouth, 
bed-sores and flexure-contractions may develop, the patient becomes 
entirely bedridden, and coma and convulsions generally terminate the 
picture. 

The classical picture of sleeping aiehness described a'novo represents 
that encountered in areas where the virulence of the trypanosome is high. 
Recent investigation has ahowu that in both East and West Africa many 
mild cases occur in which alight toxic features, such as headache and a little 
fever, are the orjy manifestations of the disease. Furthermore, people are 
known to have survived who have hud the disease continually for 15 years 
or more. Lester points out that it is the severely infected patient, often 
with involvement of the central nervous system, who attends hospitak and 
dispensaries, and this has resulted in the commoner mild clinical infections 
remaining unrecognised. 

Complications. — lutercurreut infections like dysentery and pneumonia 
often cause death, and, as in syphilis, abortion and still-births are not infre- 
quent. Keratitis, iridocyclitis, and choroiditis occur, and during treatment 
with tryparsamidc optic atrophy has to be carefully watched for. 

Diagnosis, — Irregular fevers, especially if associated with cervical 
adenitis, should arouse suspicion in patients who have been exposed to 
infection, and under such circurastances laboratory assistance is invaluable. 
Autoagglutiaation of the blood is frequently observed. Trypanosomes may 
be found in thin or in thick blood Aims, or in smears from centrifuged citrated 
blood. Even more satisfactory is the method of glaud puncture, provided 
the gland juice be aspirated in a dry byrmgc, when 87 per ccut. of cases with 
adenitis show tryiianosoraes (Droden). Inoculation of white rats or gumea- 
pigs with blood or cmutsified excised gland is alw a very valuable procedure. 
Lumbar pimcture U essential in later cates , typically the cerouro-spiaal 
fluid, which U often under increased jircssurc, shows an mtrease in globulin 
and lymphocytes, and later in medium-sixed und vacuolated mononuclear 
cells as well. The advanced cases show counts of from 15 to 100 cells per 
e.rnm. Trypanosomes are often dilGcult or impossible to demonstrate, even 
after centrifuging the fluid, and animal inoculation. 

Prognosis. — The prognosis is very hopeful in T. yambiense, provided 
modem treatment be commeuced before the central nervous system is 
involved : after this it is more doubtful, though many cases recover. T, 
rhodesiense is a far more vinilent type of disease, and most patients succumb 
despite treatment. Europeans appear to recover better than natives, 
probably because they suiler less from intcrcuircut disease and are treated 
under better conditions. 

Treatment. — Pkoi’iiyuactic. — McLean, in East Africa, discovered that a 
population between lO-CO jier square mile proved ideal for the spread of 
sleeping sickness, affording maximum contact between fly and man. By 
concentrating the population in certain areas in Tanganyika sleeping sickness 
was practically eradicated. Destruction of reservoir vectors, i.e. big game, 
has not proved satisfactory. Removal of forest and bush for 15 feet around 
lakes and rivers is a valuable measure with Q. palpalis, but does not affect 
G. morsitans. Personal prophylaxis is important. White clothes are advis- 
able ; shorts should not be worn, and wils and gloves used when feasible. 
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^Vl^ero possible travelUng should be done at night. Dube showed that, 
owing to its delayed elimination, 2 grams of germanin confers protection 
against either T. gamhiense or T. rhodestetue for at least three months. 

Cdrative. — Several apeciBc drugs are of proved value in trypanosomiasis : 

(1) Suramin {Bayer 205, germanin), a complex organic niea compound 
— is injected intravenously in a dosage of 1 g. ot intervals of two or three 
daj^ until a total of 10 g. has been administered. It is especially useful 
in sterilising the blood in early cases of both T. gambiense and T. nigeriense, 
but tends to produce albumimiria and casts in the urine. The patient should 
be kept at rest in bed, and throngbout treatment the protein content of the 
diet should be limited owing to toxic effects on the kidneys. 

(2) Tryparsamide (sodiuTa N-phonylglycineamide-p-arsonate) is given 
intravenously at weekly intervals in doses of 20-40 mg. per kilo bodyweigbt 
{1-5-3-0 g. for an adult) until a total dosage of 30 g. has been administered. 
Children receive relatively larger doses. Untoward symptoms ate jaundice 
and the much dreaded optic atrophy which not infrequently supervenes ; 
its onset may be indicated by failing vision or contraction of the fields of 
^’isio^, flashes of light, ocnlar pain, lacrymation and photophobia. Many 
cases of total blindness have been recorded. The greater the changes in 
the cerebrospinal fluid the greater the tendency to optic nerve degeneration. 
Patients with damage to the optic nerve resulting from the aromatic aisenicala 
should receive a course of sodium thiosulphate, 10 c.c. of a 20 per cent, 
solution being given iotravenoo^y on alternate days. Although tr^’parsamido 
is less trypanocidal than orsanine for trypanosomes in the circulating blood, 
it has the advantage of acting on T. gamhUme when the cerebral nervous 
system has become mvolved. It is not justifiable to conclude that ouxe has 
resulted untU the cerebrospinal fluid has remained normal for six months, 
and when lumbar puncture shows it to be abnormal after treatment another 
course of treatment must be instituted. 

(3) Orsanine (Fouraeau “270”) is the monosodium salt of 4-acetyl- 
nmino-2 hvdroxypbcDylarsonic acid and is injected mtramuscularly or 
intravenously in a dosage of 20-35 mg. per kilogram of body-weight (up to 
2 grams for an adult). Injections are given once a week for 10 to 12 weeks. 
It produces rapid sterilisation of the peripheral blood but a very limited 
effect in the mcningo-enccpbalitic stage of the disease. 

In Gambiense infections, Yorkc advocates orsanine or suramin in early 
cases showing a normal cerebro-spinal fluid, while in later cases with a 
pathological cerebrospinal fluid o course of tryparsamide is advised after 
a few preliminary doses of orsaniuc or euramin have been injected to produce 
peripheral aleriiisation. 

lu RladeiiensA iafectiatu, eatly cases should be tioated with suraoiia. 
Ow ing to the relative resistance of this trypanosome to the aromatic arsenicals 
the results with tryparsamide are much less satisfactory once there is patho- 
logical cerebrospinal fluid. The best results under these circumstances 
arc obtained by combined treatment of suramiu and tryparsamide. SVhat- 
ever treatment is adopted, the patient’s general health must be built up in 
every way and intcrcurrent disease eliminated. 

Yorke and his colleagues have introduced three promising typanocidal 
aromatic diamidines which are given intravenously in a dosage of CO-100 mg. 
daily for 8 to 12 days for adults. In early T. gambiense infections the curative 
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properties of pentamidine and propamidine equal those of tryparsamide, 
whether the latter is given alone or preceded by nntrypol, but stilbamidine 
is of less value. In later cases tryparsamide is much more effective than these 
diamidines (Laurie). Tor toxic reactions, see section on Kala-azar, p. 277. 

SOtJTn .tilERICAN TRY1*AK0S03IIASIS (HIBIAK) 

Synon 3 rras. — Chagas' Disease ; CJorcotrypanosis ; Schizotr)'panoso- 
miasis ; Brazilian Trypanosomiasis. 

Definition. — A disease occurring in parts of South America caused by 
the trypanosome. Trypanosoma cruu (Chagas, 1909), which affects the 
ratiscles, myocardium and brain of man, 

etiology. — The disease, which has been recorded in several states in 
Central and South America, affects children and adults of both sexes. T. 
cruzi is a short, broad tryjiauosome (20 n long) with a central nucleus and 
large, ovoid, posteriorly situated Idoctoplast. The disease is conveyed to 
man by certain reduviid bugs, of the genera Tricloma, Jthodnxus and Eralyms, 
which have imbibed trypanosomes during their meal of blood. After a de- 
velopmental cycle of 0-15 days, mctacycUc trypanosomes arc discharged 
in the excreta and infect man via lesions in the stnn or mucous membranes. 
In Brazil the chief vector is Trialoma nicyhta. The trypanosomes are found 
in the peripheral blood only for a short time after infection, after which 
they assume a Leishmanial form within the cells of different organs where 
they undergo division, and from time to time pass bad: into the peripheral 
circulation. Probably T. ertssi is a natural parasite of opossums and arma- 
dillos, and man is only occasiouallv and accidentally infected (Strong). 

Pathology, — The Leishtnanlai forms are found especially la the heart 
and voluntary muscles, also in the thyroid, supra-reuals, ovaries, testicle 
and bone-marrow, where they multiply, causing cell destruction, cellular 
infiltration, hyperplasia of coimecti%'e tissue and fibrosis. The central nervqus 
system shows lesions resembling meningo-encephalo-myelitis. The spleen, 
liver and lymphatic glands arc enlarged, and according to Chagas the thyroid 
13 congested and perhaps goitrous. 

Symptoms. — Recent work has raised considerable doubt on the 
validity of many of the thyioidic features (cretinism, myzeedema, etc.) 
associated with the chronic phases of this disease ; Kraus attributes them 
to endemic goitre with snperadded infection with T. cruzi. The incubation 
period is eight to ten days. The acute type occurs in infants of under one year 
and is characterised by fever with trypanosomes in the blood, enlargement of 
the spleen and lymph glands, puffincss and mdema of the face and swelling 
of the thyroid. A proportion of cases develop the picture of encephalo- 
meningitis and frequently die. The chronic type presents a symptomatology 
which up to the present has not been accurately determined. Five clinical 
groups have been described : (1) Pseudo-myxeedematous ; (2) myxee- 
dematous ; (3) cardiac ; (4) nervous ; (5) chronic with subacute manifesta- 
tions. Serious disturbance of heart rh^hm and neurological manifestations 
with paralysis probably result from intracellular invasion with T. cruzi, but 
until more accurate information is available eliminating endemic goitre as 
an jctiological factor little can be said on this phase of the disease. 

Diagnosis.— In the early acute st^s this is made by finding the trypano- 
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Bomes in the peiiphcrai blood, while occaaiotiftlly pnnctoic of the voltintai^ 
muscles may reveal the Leishmanial forms. Inoculation of guinea-pigs js 
Bomctvtncs successful, and a reliable complement fixation reaction has been 
worked out by Machado and others, using extracts of heavily infected heart 
muscle or cultured trypanosomes. 

Prognosis. — Tlie prognosis in acute cases, especially wliere the central 
nervous system is involved, is grave. 

Treatment. — PnopHYiAcric. — Destruction of the reduviid bug rectors 
by chemical means, fumigation, etc., is necessary. Better houses and the 
use of mosquito nets are important factors in preventing infection. 

CuEATiVE. — No specific treatment is available, tbe various drugs successful 
in African tryp.anosomiasi.s being ineffective. If myxmda be present, thyroid 
extract is worthy of trial. 


AMCEBIC DYSENTERY 

Definition. — ^Am®hic dysentery results from infection of the colon 
' with Entamaha histolytica (^haudjon, 1903), and is^enerally^charyterised 
by an afebnle dianhcca,. three or mo te Y tdnininPttaLjto ols containing brown ish 
mucus and dark red blood u-suallyTjeing passed daily. Latency is a marked 
featuie, relapses ate frequent, while amabte ’ hepatitis and liver abscess 
not infreouently supervene. 

Etiology. — This disease is mainly distributed throughout the tropics 
and sub-tropics, but occasionally occurs m temperate regions. Both 
sexes and all ages are liable, tbongh it is less common in young children. 
E. Mstclyliea gains access to the body injts„cysti^form_vift the mout^ju 
dftniring wa t er Q r_fQfld..e3peci.‘>U y veg etables. contaraina’tecTt^ convaleaecnt 
or coatact>oacriers, while files eitE^ directly or jncHrectly may convey the 
infection. The cysU pass through tbe^ stomach safely,, after wWcli_the 
walls ata dissolved 'by the pahgeatic^juice, and the encysted ararnbulm 
escape and ultimately-invade the colomc mucosa. During this stage it is 
the large, actively motile, tissuc-iavading amcebs? (20 to 30 n in diameter), 
containing ingested red blood cells, which are present in fsical mucus, but 
later, as tbe lesions become quiescent .and begin to heal, precystit-amceto 
appear i^thc excreta, originating superficially by binary ussion frorn'tEe’ 
mote diepl^SCualed tu'sue-invjkding forms.* Precyetio ainmbie are much 
smaller (7 to 18 in diameter), lesi actively motile, contain no erythrocytes, 
and must be distinguished fooni V. coK. Different races of atuffihoj give 
rise to cysts of different eizc containing on**, two, or four nuclei and th^ 
tbatatiMtstm sAiomiAial bwliw, they ate met with in the fieces S'cStmic 
cases and carriers (fide p. 288). 

Pathology. — After passing into the glands of the large intestine , the . 
ti^snc-invading amerba mulUply, cause toxic degeneration of tlie jining 
ccl^ with blockage of the tnbulea and the production oT sEght^'rwsed 
yellowish nodules (TVenroa). Simultaneously, the intcr-glandufar con- 
nective tissues are invaded, and a toxic, gelatin ous oc crosis is produced, 
characterised by an absence of polymo^ihdanclear leucocytes and occasion- 
ally by thrombosis of adjacent mesentcnc venules. Sgiall abscesses fonn 
whie^ rup^iM, producing eupnCcial ulcers with undermined edges. The 
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process now extends throngb the muscularis mucosa to the aubmucosa, 
l arger bottle-n ec k ulcers aomet ime s teau lting which are even an inch orj iiore 
iOS ^eter , and are rill ed with mncoid materia l, celTHeKla and jimaebai 
The brow n maeus aa'd'llegencratctl blooci so cbaractcrisfio^orThc otnoeboi d^’ 
stool '^igtimte m SUCH leston a t'ollow/lng ruptore of tl^'e primary uicci 
others are similarly produced, t he maximum involvemen t being in thi 
c^ciim , ascending and aigmoid eolop, whi cn may bo conside rahty’tfafCk'cncai 
and the rectum ., tJlceration rarely extends above ihe ileO'Ci'cal'TalvCTTind 
even in extensive colonic involvement the intervening mucosa does not 
g cneraliy appgar in damed. Preqaently ulcers beal with pigmented scarring 
of the mucosa dnd'thlSkeniog on the peritoneal surface, while in other 
instances ulceration extends to the muscular layers ; adhesions mar form, 
and more rarely 8loughingjm^wrforation.,piayi,Iead.to-n.fataLpcrjtonjti3, 
Secondary bacterial invadersi prohaCly play a prominent role in the devSop- 
ment of extensive ulcerative and gangrenous lesions of tliia type. Invasion 
of the mesenteric venules may produce so-called hepatitis (miliary amoebic 
absccssM), or solitary or multiDikAm oelnc~ai)Scc s>^^ oTI^Tliver. Inng.’bra^ 
a^OpIeen, the chief pathological feature of wliich is the presence of fissuc- 
invadmg amcEba in their noudibrons necrotic walls. 

Symptoms. — The incubation period varies from three weeks to three 
months. The onset is generally insidious, commencing with an afcbril o 
diarrhoea; later, ibr?e or foutJmIlqr,-feU<Lstopls j;pntaujing_brown ^ucus 
j ind .d cgeneratej/lQod.aur-bo passed daily. Occasionally the onsens actitc, 
as m bacillar)’ dysentery, with feycr. pain,, grip ing an d pu rging associated 
with the frequent evacuation of bloody, brown,”mu76id stwTs containing 
V. histolt/lica ; tenesmus occurs if the rectum be in volve<l\ As the condition 
progresses considorablrtfei^t is lost,ihcslaa Lccomcs dry and earthy browji, 
and anorexia, dyspepsia.aiuomia of secondary type and a miU neutrophil leuco* 
oytoais may develop. Examination often rcvc.als thicJtfuit>g-amlJ,eaderjjess 
jaLtho-coloii, especially of the cic cum_and_8jgmoid. 'rendernesa and enlargc- 
”ment of the liver and* abnofmal^jsical signs at the base oXtho_right-lnng 
s hould als o be sought for. Sigmoidoscopy generally sTiowi'flie typical amcebic 
lesions ; lu the early 5t5gea small superficial yeUo% rish nodules and petech ial 
hie igoTthagCB may be noted , while later painles3_j’c11ow ulcers Burrounded By 
xon^VofJiJTeramusnrppcar ; scrapings reveal large tissue-invading E. histohj- 
iica. As a rule the intervening mucosa appears normal, bat occasionally a 
generalised proctitis may he observed winch completely clears up under 
emetine treatment. 

Tatients from the tropics may give no history of ^’scntcry yet cysts of 
E. histoly tica are f ound_mjt;he-Stoo]3. In this group recuireSt"ab(lominar 
pam IS sometimes complained of, and physical examination may reveal 
localised tenderness over the cotcum, the transverse colon or the si gmoid . 
Nausea, flatulenc e and consti pa tion ara- common, and a feyL-COtaplawIof 
di arrho su "’^igESicloscopy roveab no abnormality. Appendicitis, chole- 
cyi^is, gastiio or duodenal ulcer, gastritis, or tUVerticuhtis may be sus- 
pected; yet'treatmenfc with cmetine-hismuth-iodide which results in the 
disappearance of cysts from the fccces is^not infrequently followed by the 
amelioration of gaatro-intestinal symptoms and under such circumstances 
they can with reasonable justification be regarded as of amcehic origin. 
Many other cyst carriers from the tropics, however, complain of no symptoms 
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’whatever, an3 in the absence of a Idsto^ of dysenteiy or icenrrent diarrheca 
it remains nncertain Avhether E. histdlgtica is living on bacteria in the Inmcn 
of the |;ut as a harmless commensal, or has invaded the bowel wall witbont, 
producing macroscopic lesions and cUaical symptoms. Such individuals 
constitute a potential source of danger to the community, may develop Uver 
abscess later and are better treated once a definite laboratory diagnosis has 
been made. 

Complications. — Post-dysentenc adbesions, rctro-colio abscess, intestinal 
Lfcmorrhagc and perforation with peritonitis may result by an extension 
of the ulcerative process. Perforations ate not infrequently multiple, and 
are often associated with extensive gangrene of the bowel wall. The appendix 
has been found involved in 7 per cent' of cases. Amoebic hepatitis associated 
with fever, enlarged tender liver, ahonlder pain and leucocytosis, and respond- 
ing satisfactorily to emetine injections, is not infrequent, while liver abscess, 
• often accompanied by rigors, sweating and involvement of the right base of 
the lung, may develop. 5f unrelieved the abscess may burst into the pleura, 
pericardium, stomacn, or large bowel, etc., accor^ng to its anatomical 
situation. More rarely, ammbmsis of the brain, spleen, seminal vesicles and 
testicle has been recorded. Amoebic ulceration of the skin and subcutaneous 
tissues may develop around the sinus associated with a liver abscess, a 
colostomy wound or ammbic lesions involving the anus. Occasionally an 
amcebio granuloma may form in the rectum, closely simulating catcinoma, 

Course.—The majority of cases tnn a chmnic course, and even without 
specific treatment the tendenoy for amoebic dysentery is to improve tem* 
porarily, but relapses are frequent and very characteristic of the disease. 
Latency is maik^, and contact carriers are frequently encountered who 
never suffered from dysentery. 

Diagnosis. — The diagnosis is made by findiug the large invading-tissue 
amcebae in the fresh mucus in acute cases, and the prccystio forms or cysts 
in the fieccs of chronic cases and carriers. Pour other forms of amcebm, 
non-pathogeuic to man, occur in the fteces, namely Entainaha edi, Endo- 
Umax nam, Jodamaba butschlii and Dienlatnaha /raffilis ; these have to be 
diffcieutiated from the tbsue-invsding and precystic forms of E. hisloJjjlica 
in fajcal examinationa. Not infrequently, ecrapings obtained daring 
sigmoidoscopy reveal ammbs: despite previous negative reports on the 
fojces, and in any case of doubt instrumental examination should be carried 
out. Cytologically fewer pus cells ore present in amosbic exudate than in 
bacillary dysentery, and Charcot-Leyacn crystals also not infrequently 
occur. X-ray examination after a barium enema eliminates many other 
lesions entering into the differential diagnosis, while in distinguishing 
maligiiaiit &isea.se, tdirouic baefflary dysentery, ulcerative colitis, bilharzm 
and balantidial ulcerations of the colon from chrom'c amcebiasls, sigmoido- 
scopy, reinforced by laboratory methods of examination, becomes indis- 
pensable. A complement fixation reaction bas been perfected by Craig 
using an alcoholic extract of cultures of E. histoh/lica as antigen, but the test 
is not yet^suitedTbTrSBti B^ainH^ .' ' ' 

Prognosis. — With modem methods of treatment uncompUcatod cases of 
amcebic dysentery almost invariably recover, and a large proportion ace 
permanently cimble. The prognosis is naturally more serious where com- 
plications like liver abscess exist, and here one or more aspirations combined 
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•with adequate emetine therapy generally snffice, unless secondary bacterial 
infection has ensued. Colonic perforation with peritonitb b frequently, 
and brain abscess invariably, fatal. 

Treatment. — VnorBYLACric. — As the dbcaso is acquired by fmcal con- 
tamination oi food and water, it becomes important to ascertain that personal 
servants and cooks are not carriers. Food should be protected from flics, 
and measures should be taken to avoid contamination of water and uncooked 
vegetables. 

CoRATiVE, — Long before aracebte and bacillary dysentery were differient- 
ated, ipecacuanha was recognised as effective in certain cases. Later, one of 
its alkaloids, emetine, was proved of great value by Rogers in India, and 
more recently other preparatioos, ioclndiag bbrnuth-emctiaeriodide, junejine 
p eriodide a nd an remetine , have been introduced. The torio properties of 
emetine and its compounds should never be forgotten, and dnnng intensive 
treatment it U eascntlal that the patient be kept in bed on a simple, non- 
irritating, low-residue diet, milk being citrated to avoid clot forraatioo. 

Emetine is indicated v.'hcfc the tisane-invading amenbm have produced 
ybceral complications like hepatitis and amoebic abscess, and also early during 
tbc'acut-e'primary-aTtack. Emetine hydrochloride b injected intmmarc'ularly 
or enhcutaaeously in one grain doses daily for a period not exceeding tea days 
in a normal-sized adult, but the dose should bo decreased in debilitated persons 
and those of low body weight. Children receive a dose proportional to age, for 
thosemnder threo yearllievbE exceeding J grain, and for tnosc under six years 
} grain per day. Emetine is a muscle poison and, owing to the cumafativo, 
actioa.oX_tbc arug,_tr^tment.aboutd not be repeated withiD"{wQ~to three 
Weks . Diatrh«a,bjommoaly induced, and toxic sy mptotM include asCKonia/ 
cardiovascular "depression , low bloody ptcMurg, tac hycar^ a r TT t r a “BTgtolgs/ 
^reme musca laclir^'^cM caaaing.pare3b. or even ^raJygb.o/JheJimb3 j 
death may occur from cardiac failnre, with paroxysmal tachycardia" or', 
auricular fibrillation. 

^meltne-BUmxilh’Iodide (E.B.I.). — ^Thb drug is preferable to emetine 
hydrochloride in chronic cases and carriers showing cysts, but it has the 
dlsadYantage.of.caa3iug considerable nausea and vomiting, ^nd b bwt pven 
on an emptyfitomackiatfi.atiught in gelatine ca'p3ulca7rour bonis after th'el^^ 
fe'ed: — TEeuolmbitone (gr. 1) is given half an hour previously when necessaiyl^ 
Nightly doses, of gra. 3, are given for JO to 32 doses, the total course varying 
from 30 to 30 graiuT" During tbo course patients often lose weight, and 
usually there b a definite fall in blood pressure and slomng of the pube. 
Emetfae periodide (E.F.L), in capsules in a dosage up to grs. 0 daily, for ten 
days, is also effective ; it tends to cause Jess vomiting than E.B.I. 

Carbarsone, which is a nentavalent arsenical , is a reasonably effective 
Hinoehicide for both vegetatiycTorms and ejatSj^nd b less toxic than stovarsol, 
which it has largely superaeded. It docs' not, however, cure hepatitb or 
amcehic abscess. The drug is adminbteied in tablets or pulvules containing 
0-25 g.timej3eing4dcen.ttQce.dai ly after food for ten days . Carbarsone can be 
u§eS m ambulatory cases on a nonnaf diet, and from these points of view 
possesses dbtinct advantages over the more toxic emetine preparations, 
though it is not as effective an amoebicide as E.R.T. 

C/ji«to/on.-^biniofon (yatien) b sodium iodooxvguinolinsulph oaate , 
and can be given by the mouth or as a retention enema, xhe hault dose 
10 
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is J to 1 g. of tie powder in gelatine capsules thrice daily for ten days, repeated 
if necessary after a week’s mtcr\’al. If gjwn per redum the bowel should be 
first washed out with one pint of 2 pet cent, sodium bicarbonate solution 
to remo^'e mucus, and an hour later 200 c.c. of a 2-5 per cent, solution of 
chiniofon is run into the rectum and retained for os long as eight hours if 
possible. Two Somewhat similar preparations, vioform (4.0 per cent, iodine) 
and dioiioquin (GO per cent, iodine) ate widely used in America for oral treat- 
ment, but are too irritant for rectal use. Vioform N.N.R. is iodoohlorhy- 
droxy-quinoline. A total dose of 15 g. administered orally in two courses of 
0-75 g. daDy for ten daj^ with a week’s interval is reported to be effective in 
clearing the stools of E. kiitolytica. 

Combined treatment. — ^An effective combination in chronic relapsing 
ainosbiasis and cyst cases consists of a tea*day course of retention enemas of 
chiniofon in the morning and E.B.I. at night, followed by a ten-day coarse of 
catbatsone. During the latter period a lilKcel diet reinforced with vitamins is 
adA'isuble. The results of modem therapy arc as a rule satisfactory, though 
relapses may occur, necessitating farther courses of treatment, no matter 
what drag is used. This has been found to be the case in troops from Burma 
and elsewhere suffering from amoebiasia darmg the present war, when con- 
siderable numbers of selected refactory cases have returned to England. In 
certain of these patients presenting a palpable tender colon, an enlarged liver 
and gross ulceration of the colon, a jncbminsry course of penicillin (2 million 
units) and sulphosuxidme (60 g.) followed by a standard course of anti- 
ammbic treatment has been followed by most euccessful results (Biggam and 
Drew). Temporary healing of amoebic ulcers may be sometimes olsert'ed by 
sigmoidoscopy to follow a course of snlphaguanidino or sulphosuxidine therapy, 
and it now appears probable that these drugs, and especially penicillin, can 
play a valuable rdle in such coses by eliminating secondary bacterial invaders 
and permitting a subsequent course of amccbicidal drugs to eradicate E. hu- 
iolyiica effectively. 

Sttftjical (vmplicaliong. — Emetine should alwaj-B be given to tebeve con- 
gratioD in hepatitis aud also in amoebic abscess before needling (Rogers). 
Open operation and drainage should be conBned to abscesses sccon^rily 
infected with bacteria. Ammhic appendicitis is only part of an ararebic 
typhlitis, and responds satisfactorily to emetine. Fcrforatiou i-s almost 
invariably fatal, even when imnirdiatcly operated on. 

For DAcii-LAjre Dvsbntkbv, sec p. 123. 


CILIATB DYSENTERY 

Definition. — ^An ulcerative condition of the colon caused by BaUiiiiidium 
coU (llalmstren, 1857). 

>EtioIogy. — Human iufectioiis generally occur amongst those having 
occupational contact with pigs, which also iiathout this ciliato ; cases have 
been reported from Europe, America, Asia and Africa. Tlie ciliate is egg- 
shaped, 50 to SO long by SO to 55 broad ; largo and smaller forms ate 
described. At its anterior end is the peristome ; its interior contains a 
sausage-shaped inacroniicleus, a mictoaucleua aud vacuoles, while externally 
the whole ^ody is covered with locgitudinal rows of cilia. Encysted forms. 
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60 to 60 p. long, also occur in the faccw. As healthy carriers arc frequently 
encountered, it b possible that there b some secondary bacterial or other 
factor which determines the pathogenicity of Balantidium coli. 

Pathology. — ^Thc colon, and mote rarely the ileum, show ulcers dis* 
tinguishahlc from amcebic lesions only by the demonstration of Balantidium 
coli, which is found both in the cavity of the ulcer and the surrounding 
submucosa ; it may also invade adjacent lymj)h glands, but not the 
liver. 

Symptoms. — In many ca.«ea the disease remains latent and symptoms 
are absent. In others the onset is insidious, with loose motions, later followed 
by sanguineous, mucoid stools typical of chronic dysentery ; ancemia 
may develop. Intestinal perforation has been reported, but never liver 
abscess. 

Diagnosis. — Sigmoidoscopy may show colooic ulcers, but diagnosis 
is dependent on demonstrating Bahnlidium coli or its cysts in the excreta, 
or in scrapuigs from the ulcers themselves. 

Prognosis. — The mortality rato including latent cases is about 7 per cent. 
(Walter), but in those showing active dysentery it may reach 29 per cent. 
(Strong). 

Treatment. — Most of the remedies tried have not been satisfactory. 
Aguilar advises restrictiug carbohydrates and increasing protein and fresh 
vegetables. Stovarsol in doses of 0-25 g. (1 grains) twice daily after meals 
for one week or catbarsone in a aimilar dosage for ten days holds out some 
prospect of cure. High colonic irrigation with solutions of iodine, quinine 
and silver nitrate have been recommended, but owing to the spontaneous 
disa^carance of the ciliates from time to time the value of diilerent remedies 
isdimcult to assess. 


FLAGELLATE DJAERHCF.A 

There arc three common intestinal flagellates of snau, tit'ordio in/esCinalis 
(Lambl, 1859) which inhabits the upper intestine. Trichomonas hotninis 
(Lavaiuc, 1800) and CMIomastix mesnili (Wenyon, 1910) found in the cxcum 
and colon. Considerable controversy has arisen regarding their patho- 
genicity and, though admittedly they arc more common in cases of diarrhcea 
than in healthy individuals, nowhere do they actually invade the intestinal 
inucos.a. Encysted flagellates arc frequently found in normal stools, and 
Dobell has pointed out that the free fliagellnte forms which arc naturally 
adapted to a fluid medium only appear when the stools become liquid or 
loose. From a ch'nical viewpoint, however, Gianlia inlesfinalis has some 
claim to pathogenicity. 

OIARPIA IXTjeSTlN'ALJS 18 r,!)} 

Synonyms . — LamlAia intesiinaJh ; Qiardia UtmlAia. 

.Etiology. — This parasite inhabits the jejunum and duodenum and 
occasionally reaches the bile ducts. It is a pear-shaped flagellate (10 to 
38 p. long X 5 to 10 /i broad), possessing a concave sucker on its ventral 
surface, and in the encysted form may persist for many years in the freces. 
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As with certain other flagellates decreased or absent secretion of hydrochloric 
Bcid in the stomach appears to predispose to infection, and after gastto- 
jejunostoiny they may be found in aspirated gastric joice. 

Pathology. — In animals the glands of the small intestine may be found 
packed with giatdia, and though they never cause okcTaticn or hieinorthagc, 
nyperiiifection may lead to surface irritation (l\'enyon). It is possible Ihnt 
in this fashion catarrhal enteritis result*?. 

Symptoms. — Though encysted forms are often fonnd in the fjcces in 
healthy individuals, periodic attacks of diairhma may occur associated with 
the passage of large quantities of clear mucos or ochre-yclIow stools in which 
enormous numbers of free flagellates occur. Tbe demonstration of these 
tiageUates in the bile by means of a dnodenal tube docs not constitute 
endence of pathological invasion of the biliat)* passages and pall bladder, and 
the present tendency to attribute all tn.-)Dncr or symptoms to Giardia infection 
is to be deprecated. 

Prognosis. — ^Tliia is good ; fatal cases in man arc unknown. 

Treatment. — Mepacrine hydrochloride (atebrin) in a dosage of 0*1 g. 
t.d.a., p.c. for a penod of five days generally eradicates Giarma infection 
permanently. 

N. II.iMiLTOK FaniLEy. 


F. RICKETTSIA DISEASES 

INTRODUCTION 

Rickettsue are small, nou-motile. Gram-negative bodies usually less 
than 05 in diameter. They are more or less pleomorphic, and are found in 
both host tusues and arthropod vectors. They can oruy be cultivated in the 
yolk sac of tbe de\'elopiog chick, and suspensions can also be obtained from 
the lungs of infected rats and mice. In tissue they are mainly located within 
mesothelial cells, cither in cytoplasm or nucleus. Ricketts {1909) first noted 
these bodies in guinea-pigs and monkeys with Rocky Mountain spotted fever, 
and since then several varieties afTecting man have been described. Thus, 
classical louse typhus is caused by Il^ckcU^ia j/roKaseki ; murine or flea 
typhus by li. ■proKozeki var. mooseri ; Rocky Mountain exanthcmatic spotted 

trench fever by R. yi/inlono , and “ Q " fever by IL burneti. 

An ever-increasing number of typhus-like fevers is being described in 
different parts of tbe world caused by rickettsias, and carried by arthropods 
like lice, fleas, ticks and mites in which rodents play an important rble as 
rcseivoirs of infection. They have been classifiea on a geographical basis, 
according to their insect vectors, or in terms of their agglutination reaction 
with 0X2, 0X19 and OXE strains of Bacillus pnteus. 

The following modified table, published by the Army Pathology Laboratory 
Service (1911), summarises data regarding tbe Rickettsial dise.asc3 affecting 



Disease. 

Rickettsia. 

GEOCftanncAL 

DmranicmoK, 

Issect 

Vectoks. 

POSSIBtE 

Vebtebeate 
Res EB vents. 

Kxan thematic 
typhus. 

JlCcLelltia 

proteazeii. 

Eorope, Abyeainia. 
KortbAinca, Del* 
^n Congo. AsLi 
21inor, Peraia, 
Xorth Chinn, 
Mexico, 

Louse 

Pediculiu 

hvmanui. 

.Man. 

Endemic or 
innrino 
typhus. 

ILproimtli var. 
moostri 

(=fi. fflurieota). 

Worldwide. 

Rat ilc.v 
Stnoptylla 
chcopit. 

Rat 

(squirrel, 

shrew). 

TsutAUga- 

mtisbi 

liisease. 

n. orientalia (=s 
JI. Uuisuga' 
mvsAi). 

daiian. Formosa, 
MaUya, Java, 

Bumatro, New 
Gninen. North 

Qnecml.tnd 

Larva of 
Tromhicula 
akamvihi 
(Japan) 

7. daitnaU 
(India). 
T.fiiteheri 
(New Goinen) 

Vole. 

Rat. 

Dandicoot. 

TVeneh fever. 

A’.<2u<»/<trki (« 
II. nlhj/rika 
nml probably 
11. tfcijii). 

North <Uiica. 

Louse 

P, hummut. 


Itocky 3Ioua- 
tain apotted 
fever 

(Eaatcm L 

\Vestom 

forms). 

DirmoftnlrO’ 

ztnHt 

VSA. 

Otrviocenior 
nnderwnf, D. 
Variabiln, 

GoaU, hareg 1 
and other 
rodenia. 

rWvn.' 

iioutoftncute, 

1). rieltiUi Tur. 
Conor*. 

Mediternncan 

xone. 

Dog lick. 
Jthipieeph. 
utai garg. 
taevg. 

Dog. 

f*outh 
^Xfrican 
tick typhus. 

D. ricI’et/A> var 
pijperi. 

(South Africa * 

Tick. 

Ifnwaptiygatis 

Itacht. 

Dog T 

i 

Sao Faulo 
rural typhus. 

D. riektitti var. 
hrasilicflsic. 

tiontbern Itrazd. 

Tick 

Amblyomma 

cajentienae. 

Opo^um 

(J fever. 

Hiektiltia 
biimtli {^K. 
tllaporiea). 

Anstruliv. U.Sa. 

Ticks 

llreniaphijaalia 

hamtroM, 

Demutetnlor 

aniergoni, 

D. wcie/cn/ni- 
ts, Amhly- 
omma 

amerieanuia 
Pfiipi'cephtilug 
gtingvineug f 

Uandicoot. 


* Tick-borne tyjihos nUo occure in Abyjrinia and in Kenj-n where tlie dog tick 
RMpietxikalui tanguintvi acts as vector. 



20i GENERAL INFECTIOUS DISEASES 

Rickettsia pcssesa heat-labile and heat-stable antigens, and seta from 
tjphns patients contain or map contain the two corresponding types of 
antibody. Though purified suspenaons of rickettsi® are now being used in 
agglutination and complement fixation tests for typhus, most pathologists 
have to rely on the agglutination test with Proteus OS antigens as the sole 
test avaflable for routine diagnosis. 

The relationship, if any, between the rickettsias and the various strains 
of li. protetis which have from time to time been isolated from typhus cases 
and are agglutinated in different fashions by sera derived from typhus-like 
patients remains undetermined. 

The WeiUFeliz Jieaciion. — Su^nsions of 0X19, 0X2 and OXiC strains 
of B. proleua are now employed in this agglutination test. Originally the 
reaction was carried out with living snspensions, but now the alcoholic 
method, which destroys the flagella and preserves solutions of “ 0 ” antigen 
for aix months, is used. In general it may be said that 0X19 is the main 
antigen for louse and flea-bome typhus, OXK, for mite typhus, while the 
sera from patients with tick t^hoa, as a rule, react in low title to all three 
strains. Pelix thinks the strain forming the mam antigen for the tick-borne 
group baa yet to be discovered. The serum from patients with “ Q " fever 
does not react with any of these strains. 

For clinical purposes, a rising titte exceeding 1 in 125 may be taken as 
diagnostic. The test should be made as early as possible in order to estimate 
subsequent rises In titre. A significant rise is gcncrnlly well established by the 
tenth day. The maximum titre of 1/lOQO to 1/50,000 may not be attained 
until convalescence, after which the reaction weakens and gradually becomes 
negative. 

Though the Weil-Fellx reaction is of httle diagnostic utility during the 
first week except in louse typhus, and may occaaionnUy fail to reveal agglutinin 
in significant litre in severe cases until convalescence is reached, it is a 
reliable test of very real cbnical value. Non-specific stimulation of the 
jirotens “ 0 ” agglutinin in other bactcrisl infections of man rarely occurs. 


FLEA TYPHUS 

Synonyms. — Mnrioo Typhus ; Hone's Disease ; Ship Typhus ; Typhus 
Slurin ; Endemic Typhus ; Urban Tropical Typhus ; Shop Typhus ; X19 
Tropical Typhus. 

Definition . — A mild typbua-likc fever, with a world-wide distribution, 
occurring in non-epidemic form, and caused by liichettsia proicazelci var. 
ntooscri. It is conveyed to man by the tat flea, XenopsyUa clieopis, ftom 
infected rats or other rodents which are natural reservoirs of the disease, 

Etiology. — ^That some connection might exist between the handling of 
grain and rats was first suggested by Hone (1922) in South Australia. Dyer 
and others (1031) found that fleas collected from rata and injected iuto 
guinea-pigs produced the disease. NicoUc (1933) described the same disease 
under the title “ Typhus murin ” in sailors in French warships. 

R. protfute^i vat. wooseri has a aimilaz morphology to R.provazeU, 
which causes epidemic typhus, unJ the Weil-Fclix reaction with 0X19 strains 
i* fimilatly primitive in the two «bse««M. The two varieties of the ili'case cau 
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be differentiated serologically only by complement flxatiou and agglutination 
tests with rickettsial antigens. They also differ in ns much as R. proxcazelii 
rar. mooscri gives a positive scrotal reaction when inociilatcd into gumea- 
pigs. However, it has been found in Mexico that a strain which at first gave 
a negative scrotal reaction later gave n positive reaction after repeated passage 
through these animals, li. ^Toxcazekx and It. provazchi var. mooseri may 
therefore bo identical and epidemic fypbns have a murine origin, tlie strain 
becoming nltimately modified by repeated passage through mnn. 

BriH’s disease is generally classified aa marine or flea typhus, but Zinsser 
maintained as a resmt of investigations in the U.S.A. that it merely repre- 
sented xccmdesccncea of latent loose-home t^hns in Kussian and other 
immigrants who had suffered from epidemic typhus many years previously. 

Pathology. — Patients rarely die with llca-botne typhus, but there is 
no evidence that the lesions differ from those of mild epidemic typhus. In 
infected animals pathological changes are very similar to those caused by 
Jt. prowaseki except in the gninea-pig, where the scrotum becomes dusky 
red, swollen and inflamed, the tunica is thickened and may show ha?niorrhage 
and exudate, and the testicle U swollen. This is known ns the Neill-llooser 
reaction, and is feeble and inconstant with R. prowueli. 

Symptoms.~-Tho incubation period is generally 8 to 14 days. As a rule 
the onset is rapid, with chilliness or a mild rigor and moderate temperature, 
or it may start more gradually with irregular initial symptoms and riowly 
increasing fever. The fever lasts 7 to 14 days, the temperature foiling by 
lysis. The face becomes flushed, the coDjonctivx are somewhat injected, 
and headache, pains in the hack and cough, mrhaps a&sociated iritb pulmonary 
basal congestion, are commonly found. The rash nsually appears about the 
fourth or fifth day, on the chest, obdomon and inner surfaces of the arms, 
exten^Dg later to other parts. It consists of rose red or dusky red macules, 
fading on pressure and, unlike classical louse tj'phus, pctechim are uncommon. 
In dark-sJanned people the rash may !«* so incouspicnoti? ns to be missed 
altogether. 

Complications are few, but bronclio-pncunioHia and pleurisy with effusion 
may occasionally supervene. 

Diagnosis. — A history of association with rats, the mild nature of the 
illness and the strongly positive Wcil-Felix reaction to 0X19 strain of 
B. proleus with negative agglutination to OXK and 0X2 antigens wiff gener- 
ally enable a diagnosis to be made, especially if the disease occurs in countries 
where louse typhus U not endemic. 

Course and Prognosis. — The disease runs a mild course, has a low case 
mortality rate (1 per cent, or under), and convalescence is rapidly established. 

Treatment. — PnopirynAXis consists essentially in rat proofing, rat destruc- 
tion, and the avoidance of contact with rata. Experimentally induced 
immunity is good against the murine strains of Hickettsia, hut owing to 
the sporadic nature and mildness of the disease large-scale vaccination is 
unnecessary. 

No specific curative treatment is known ; the measures adopted in louse 
and mite typhus are applicable. 
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JUTE TYPinjS 

A number of varicfiea of mite bas been described duo to tbe one 

virus, 11. oricnldia or H. tsviauffomt^i. For many years the scrub or rural 
form of tropical typhus described by Fletcher in tbe Federated JIalay States, 
and transmitted by Tromfncula ddiensis from infected rats, rras regarded as 
differing from teutsugamnahi disease inasmuch as there was supposed to be 
an absence of a piitnary lesion, lymphangitis and bubo, Lewtbwaite and 
SftvooT (1910) have now identified the two viruses, and shown that in rnral 
typhus there may he cither a perswtmg eschar or a fleeting papular lesion 
which often escapes recognition by its disappearance before the onset of 
other symptoms. The local lesion is common in the white-shinned European 
and rare in the dark-shinned Tamil. In Somstra the pseudo-typhus of Eeli, 
transmitted by Trotnhicula dtltenais from infected rats, is also identical with 
tsutsugamuslu ; though the mortality is only 6 per ceut. in the indigenous 
population, it may be as high os 40 per cent, in Enropeans. Similarly, scrub 
tophus encountered in India, Ceylon, Burma, Indo-China, the Philippines, 
the jDotch East Indies, New Giuuea and on the mainland of Australia in 
North Queensland is transmitted by larval mites, and the virus is identical 
with that of tsutsngamushi disease. A rematkahle feature noted in New 
Quinea, as elsewhere, is the variaUe virulence of the virus, the ruortaUiy rate 
in different localities varying from 1 to 30 per cent. This variable virulence 
is probably dependent on dmecent strains of the one virus, though the size 
of the infecting dose may also be a factor. 

ISUTSUGAMriSHI DISEASE 

Synonyms. — Japanese River Fever ; Mite Typhus ; Scrub Typhus ; 
Run'll or Scrub Tropical Typhus ; Pseudo-Typhoid of Deli ; Sumatna Mite 
Fever. 

Definition. — An acute disease of the typhus group characterised by 
fever of two to three weeks’ duration, a primary sore or eschar associated 
with local adenitis, a maculo-papular rush, generalised lymphatic glandular 
enlargement, deafness, and ^inptoms of basal pulmonary congestion. It 
is caused by EicktUsia orieiUalia and is transmitted from infected field mice 
(voles) or rats to man by the bite of certain larval mites of the genus Tromhicula. 

Tflutsugamuahi disease has assumed greater importance of recent years 
becaure thousands of jUlied troops fighting tho Japanese have been infcctetl 
in the jungles ol Bunna, hlalayn, and the ^uth-IT est Pacific. 

iEtioIogy. — In Japan the disease occurs commonly in the summer 
amongst harvesters handling the hemp crop in tho Island of Nippon. Here 
the vole, 3Ijcrc/i« wonfehelloi, is the reservoir host. TrombicuJid mites paas 
through four stages in their development, but it U only the larval stage which 
can transmit infection to man. The rodent reservoirs in Sumatra, Jlalaya, 
and New Guinea are rats, and, as in the case of voles in Japan, the red hexapod 
Uin’SB (400 X 200 /t) arc found inside the ears of their rodent hosts. The larval 
mite needs one feed on animal t^oe-fluid for its metamorphosis, and is 
liable to get on to pe^le walking throngh the jungle, lying on infected ground, 
or sitting on logs. Having attached itself to the skin and fed, the engorged 
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larval mite drops off and passes through the njmph stage to become adult. 
The nymphs and adults feed exclusively ou plant juices. The adults, which 
are only about 1 mm. long and 0-5 mm. wide, live in soil to the depth of a 
few inches, and presumably deposit their eggs on the ground, where a now 
lar^Til generation hatches out. Lartoil mites hve on the ground and in rotting 
leaves, but tliey may climb up a few inches on the stems of Kunai grass, etc., 
or even higher on to rotten logs when etmmlated by the presence of man. 
Once the virus is acquired by a mite larva it can pass on continuously from 
the adult to the egg and larva, which transmits the disease at its next am'mal 
feed. Infected areas are patchy in distnbution and often of small dimensions ; 
flooded country, the sites of old human habitations or camping grounds, 
especially if located near streams or at the junction of grass and jungle, arc 
liaole to be dangerous. It Is important to demarcate accurately any orea 
wliere the disease lias been acquired, so that subsequent exposure of troops 
or civiliana to infection may be avoided. T. akamiishi tiansmits in Japan, 
T. deliensis in Malaya and India, and T-ftetcheri in New Guinea. 

There is no neccasarj* relationship between scrub itch and scrub typhus, 
as the species of trombicnlid mite, such as T. minor, which produces the 
former may not be a vector of the latter- Some hours after being bitten by 
uninfected mites, hypetsenaitive persons develop itchy papules, which may 
vesicate and later become iiifocfed with pyogenic bacteria. Large numbers 
of these close-set lesions may be observed round the waist, or on the legs, etc. 
If an infected mite inoculates rickettsho while biting, a primary sore or eschar 
is liable to result, due to multiplication of these organisms in eitn. 

Pathology.— The local eschar, with inflammatory enlargement of the 
regional lymph glands, petechial haimotrhagcs involving the serous mem- 
branes and alimentary tract, bilateral pulmonary congestion, generalised 
adenitis, including the trachco-bronchial and mesenteric lymph glands, a 
flabby heart, with or without dilation of its cavities, and toxic spoiling of the 
kidneys and liver are typical findings ot autopsy. The btam may show 
oedema, increase in the cetcbro-spinal fluid, and congestion of the supctficial 
cortical ves.sels. Occasionally thrombotic lesions, such as pulmonar}' 
infarction or femoral tlirorabosis, are encountered, but, unlike louse-borne 
typhus, widespread thrombosis of the peripheral blood vessels are rare, and 
ricKettaim in the endothelial cells Iming tne blood vessels are exceedingly 
difficult to demonstrate. Histopathologfcal findings include perivascular 
cell infiltration, extravasation of red blood corpuscle due to toxic spoiling of 
the endothelial cells lining the small vessels, and degenerative toxic changes 
in the parenchjunatous cells of the spleen, Uvet and heart muscle. 

Symptoms. — A small papule may bo evident some two or three days after 
the attachment of the larval mite to the skin. This either subsides or may 
develop into a typical eschar. At the onset of the fever the eschar is a suiall 
rounded or oval sore two to four mm. in. diameter, surrounded by a raised 
dusky acrolar three to four mm. in width. There is a firmly attache necrotic 
centre, which later develops into a black elougb ; this separates from the 
tenth day onwards, producing a pnnehed-out ulcer. Healing occurs in three 
to four weeks, leaving a pitted scar which is occasionally pigmented. Eschars 
are demonstrable in about 60 per cent, of European cases ; they are generally 
single but occasionally may be multiple, as many as six being recorded. The 
site of the eschar is largely determined by the type of clothing worn. With 
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open ehlrt, shorts and stockinga the lesion appears on the neck or the calf at 
the npper margin of the stocl^g. When trousers and gaiters are worn the 
legs are rarely affected, the common site being the arms and oiilla) (SO per 
cent.), chest and neck (20 per cent.), and the thighs and buttocks (27 pet cent.) 
(Williams, Sinclair and Jackson). 

Fever commences some 6 to 14 days after the bite (incnbation period). 
The onset is generally sudden, with a rise in temperaturo (99® to 102’ F.), 
malaise, headache, post-orbital pain, shivering, ngors, aching pains in the 
back and limbs, and perhaps vomiting. OccasionaUy there is a period 
with mild malaise and headache for two or three days prior to the onset of 
fever. 

In the typical case a high temperature is soon established — 103’ to 104’ F. 
being usual and up to 105® F. not uncommon. A four-hourly chart often 
reveals marked irregularities, the temperatnre being remittent, intermittent, 
or continuous. In some, the temperature b continuous with little tendency to 
rcmittcncy ; in others on intennittent type of tempciatuie is common for 
the first 10 to 14 days, after which the temperature tends to become con- 
tinuous and subsides by lysis on the foorteenth to seventeenth day. Injected 
conjunctiva;, a furred cracked tongue, anorexia and constipation are frequent ; 
and diarrheca and abdominal dtsteosion occur in a few instances. Chametcr- 
istlc features appearing near the end of the first week include (1) generalised 
eolatgement of the lymphatic glands, (2) a xnaculo-pspulat cruptiou, (3) 
pulmonary features, (4) mental symptoms, and (5) transient nerve deafness. 
Daring the second and third weeks prostration and mental symptoms increase, 
the early euphoria being replaced by irritability, sleeplessness, delirium or 
apathy, and drowsiness. The cough Mcomes increasingly troublesome, there 
is oonsideiablc loss of weight, tremor may be marked, and the aupetScial 
abdominal tefiexes and knee and ankle jerks are decreased or absent. The 
heart sounds soften and in severe cases the blood pressure tends to fall 
markedly, the skin assumes a dusky hue, and the tissues over the ankles 
and sacrum may pit on pressure ; occasionally there is incontinence of fieccs 
and mine, with increased risk of bed sores developing. The patient may die 
from peripheral circulatory failure or coma in the third week, or the fever 
may subside by lysis with drenching sweats and steady improvement. Though 
the febrile stage of the disease does not generally exceed three weeks, severe 
cases do occur where fever continues for four to six weeks ; in most of these 
there is some compbeotion, such os an infected pulmonary infarct. In the 
average case the patient is normally well in sis weeks and fit to resume his 
ordinary vocation adthio three months. 

In dark-slanncd .(isiatics the eschot is not readily demonstrable and the 
ra^ may be so inconspicuous that it passes unnoticed. Mild suffusion of 
the eye, associated with photophobia, fever, mild cough, headache, deafness 
and slight enlargement of the glands may bo the only noteworthy clinical 
features (Lewthu’aite and Savoor). 

In the mild type the onset and coarse of the fever aro similar, but mental 
changes are inconspicuous, the blood pressure is well maintaiued, cyansosis 
and oedema of the feet are absent, and the pulmonary features are transient. 
Such patients are well at the end of three weeks and fit to work in six to 
eight weeks. 

In the o'^btJalory type symptonis are so mild that the patient docs not 
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fep] suiScjeatly iU to take to bed; positive agglutifiation reactions are the 
OT1I7 criterion of dingno-i'H in such cases. 

Special Fedltirea . — The chamcteristic csclmr has oiready been described, 
but certain other features call for mote detailed description. 

(1) Adenilis . — By the fifth day there is often slight or moderate enlarge- 
ment of the lymphatic glands, which are discrete, elastic and firm. The 
axillary, and superficial nnd deep inguinal glands arc commonly affected, 
the cervical and epitrochlear glands less frequently. The most marked 
enlargement is found in the regional lymph glands draining the eschar, but 
even here tenderness is not marked unless secondary infection has supervened. 

(2) — Some 50 to 70 per cent, of Enropean patients develop a 
maculo'papular rash, fading on pressure. Itaculcs first appear on the chest 
and abdomen from the fifth to eighth day, soon become slightly raised, 
assuming a maculo-papular appearance, and within 48 hours may spread 
to the face, neck, arms, palms of the hands, trunk, thighs, legs and soles of 
the feet. llTien fully developed these maculo-papular lesions have a diameter 
of from 2 mm. to 1 cm. and a dull red appearance ; they commence to fade 
within fonr to five days and have usnally disappeared by the fourteenth day 
of the disease. Macules may occarionally lie observed on the soft palate. 
Sometimes the papular clement may bo lacking, and the small closely packed 
macules then simulate the rash of d^engue or measles. In fatal cases the rash 
occasionally becomes petechial (Williams, Sinclair and Jackson.) 

Puhnoiiavj Features.— Cou$\i is common early in the disease, and rales 
and thonchi arc frequently noted. Chest pain is not uncommon. Signs in 
the lungs appear from the seventh day onward, but in milder infectioM 
these features arc transient and do not progress as in the seriously ill, in 
whom dullness, diminished vosiculat murmur, abundant crepitations, rales 
and ibonchi arc audible over both lower lobes. These features are accom- 
panied i)y the development of cyanosis of the lips and on increased respiratory 
rate to 40 or thereabouts. Month breathing is frequent, and there is an 
irritating cough, with tenacious white or blood streaked frothy, non-purulent 
sputum. In C3«es which recover these abnonnal chest signs begin to disappear 
at the end of the third week. 

iVVrtous System . — Slontal fcatutc-s arc common in the seriously ill patient. 
During the first four days the mental state is generally normal, any change 
noted being towards euphoria or apathy. From the Rizth to tenth day ill 
patients show more pronounced changes. In some the initial euphoria 
increases, and leatleas irritability, toxic confusion, insomia and deh'rium 
supervene. Others become atonic, apathetic, drowsy and stuporous. Coma 
not infrequently precedes death. With clinical recovery, the mental state 
returns to normal. 

Neurological features include nerve deafness, tremor, photophobia, 
tinnitus, paraesthesia, hypcrawthesia, ucnritic pains, depressed superficial 
and deep reflexes, and urinary incontinanco and retention. Nerve deafness, 
which is a characteristic feature, is generally bilateral. It appears about the 
fifth day and rarely lasts longer than a week, permanent deafness being very 
rare. Headache and neck stiffness may be associated with increased cerebro- 
spinal fluid procure. 

The cerebro-spinal fluid is often normal, but may show increased lym- 
phocytes, increased protein, and decreased chlorides. These changes are 
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most commonly found about the tentb day, disappear with recovery, and 
arc not necessarily related to neorolo^cal complications. 

laboraton/ Fmlinffs.—TbQ serum gives a positive agglutination to Protcif! 
OXK suspensions, not to 0X19 or 0X2. The agglutinin commences to 
incmase about the seventh day, reaching a maximum titre about the twentieth 
day. For this reason it is sound practice to examine the blood at weekly 
intervals, commencing during the first week and keeping some of the first 
scrum for eub.‘«equent tests. If a rise in the agglutination titre of at least 
100 per cent, is established in successive specimens, the increase in antibody 
content is probably significant. In cases m which only one test is done, an 
arbitaiy tninimum diagnostic titre of 1/125 can be ptovieionally accepted as 
diagnostic of an acti%’o inftction ; but, as Felix points out, suspensions of 
Froleus OXK. ate moio susceptible to non-specific “ normal ” agglutination 
by sera from man than ate suspensions of 0X19 and 0X2, and for this 
reason additional caution is necefsaty in making a diagnosis on the basis of 
a low titre agglutination reaction. 

The leucocyte count varies within fairly large limits, and neutropsenia 
is not uncommon. During the first rune days the count tends to be of low 
normal type, i,e. 4000 to 7000 cells per c.mm. ; later it increases. The 
lymphocytes are on an average below 2000 per c.mm., but increase later in 
cases which recover; in fatal cases the count frequently remtiins below 
2000 per c.mm. CWilUams, Smclair and Jackson.) 

Amcmia is not a marked feature, and when it occurs is of ordinary 
secondary typo. Htcmoglobin may be decreased by 2 to 3 gms. per 300 c.c., 
with an equivalent reduction in erythrocytes. Mdd albuininuria is the rule, 
and in severe cases this iucreases and h^IO'granuJar casts appear. 

Complications.— These include parotitis, broncho-pneumonia, pleurisy 
with effusion, aud infarction. Infarcts may become secondarily infected 
and lead to lung abscess. Femoral thrombosis may develop in the second 
or third week, and suppuration may occur in the course of the vein. Eye 
complications include conjunctival baemorthegc, retinal haemorrhage, and 
lareir thrombosis of the retinal artery with amblyopia. Epistaxis and 
bleeding fiom other mucoua membranes rarely occur. Other vascular 
accidents include subdural hsunorrhage and iutca-cercbral hemorrhage with 
hemiparesis. Paresis and paralj-eis of different types may develop ; these 
include ulnar paralyab, nerve deafness, facial paralysis, paralysis of scapulo- 
humeral type, and paralysis of the phrenic nerve, with paradoxical move- 
ment of the diaphragm demonstrable by radiological examination. Cardiac 
complications arc uncommon, but tachycardia of ner%'0U3 origin may be 
observ^ in a proportion of convalescent patients. This eoon disappears if 
no notice is taken of the condition, but if the attention of the patient be 
riveted on it by frequent cardiac exauunations and over-ansiety on the 
part of the medical attendant a cardiac neurosis may result. During the 
present war this danger has been narrowly averted amongst the thousands 
of cases of scrub typhus contracted in the South-West Tacific. 

Diagnosis. — This may prove difficult or impossible in the early stages 
of iho disease unless an eschar be present. Local and gcneral^cd lymph 
gland enla^ement, the appearance of the maculo-papular rash, and nerve 
deafness are of great diagnostic assistance if present. In most cases of 
doubt n pt^itive Weil-Felix reaction in the second or third week of the 
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disease will clinch the diagnosia. The differential diagnosis is largely a 
matter of geography; malaria, typhoid, paratyphoid, flea-typhos, lepto- 
spirosis, dengue, measles, broncho-pneumonia, and cerebral-spinal meningitis 
may require differentiation in many parts of the tropics. 

Prognosis. — ^Tfao case moitahty rate averages oooat 8 to 10 per cent., 
but varies from 1 to 50 per cent. Big variations may be seen 'within the same 
country in people of the same race in the same year. Unfavourable features 
are pro^cssively increasing nervous symptoms, cyanosis, progressively rapid 
respiration, oedema, Cheyne-Stohes respiration, coma, and cardiac and 
penpheral circulatory failare. Death is generally dne to overwhelming 
toxaimia or respiratory complications. 

Cordio-t’oscu/ar Features . — ^Tlic pulse rate is slower than would be antici- 
pated from the temperature during the 6rst week ; it quickens to between 
90 to 120 per minute during the second week. In non-fatal cases the pulse is 
regular in rhythm bat may bo dicrotic during the second and third week. 
With cessation of fever the heart-rate soon returns to normal, and during 
convalescence signiheant cardiac abnormalities are rare. From the second 
week onwards in severe cases the blood pressure tends to fall, the daily 
S 75—100 

readings bwng g coses not infrcqncntly dio with peripheral 

cardio-vasculat failure. After recovery it takes some two weeks for the blood 
pressure to become normal. 

Treatment.— PBOPEYLAcnc. — This consists essentially in measures 
designed to destroy larval mites or avoid contact with them. Infected 
localities, if known, shoold be clearly demarcated and avoided wherever 
possible. If it is necessary to 'work in mite-infested country, anti-mite dafds, 
such as dibutyl and dimethyl phtholatc, should be applied to the clothing, 
and blankets should bo treated with auti-mite fluids where troops have to 
sleep in such country. To date no effective rickettsia vaccine is available for 
prophylactic use in man, and vaccine prophylaxis must be regarded as being 
in tne experimental stage. 

CoBATiVR. — No specific treatment is available. Bxpert nursing is all 
important, and if possible the patient is better nursed in Fowler’s position. 
Strict rest in bed is necessary until the patient has been apyicxial for at least 
ten days. A fluid intake of 140 oz. daily is advisable. Fggs, milk, junket, 
ice-cream, fruit juices and tionrishiug carbohydrates are generally well taken, 
and vitamin B and C reinforcement of the diet is often indicated. Intravenous 
injections of glucose and saline are necessary in a dehydrated patient whose 
water intake is unsatisfactory. Sedation is important, and phenohatbitone, 
nembutal or morphine should bo given to ensure sleep and rest •when necessary. 
Excited, restless patients sometimes need morphine and hyoscine or rarely 
paraldehyde (Williams, Sinclair and Jackson). 0:^gen administration may 
be helpful when the patient is cyanosed and shows respiratory distress. 
Sulphonaraides are only of value when there is a porolent sputum associated 
with pyogenic infection. Intestinal distensIoD, if present, is best treated by 
passing o rectal tube. Intercurrent malaria shonld be treated with atebrin 
and quinine. 
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TICK TVPIIUS 

Several gtraioH of vicua ate ptobably conccroed iu the causation of tick- 
borne typbcs. Tbe reservoir hosts are rodents ami dogs, and, as 
points out, the epidemiological and clinical features of tic different tick- 
borne diseases have sufficient in common to juatifj their being dealt with 
together. The agglutination reaction to all the strains 0X2, 0X15 and OXK 
tends to be of low titre. 

Spotted fever of tbe Rocky Mountains was recognised long before any 
other types, and includes the milder Eastern type of spotted fever and possibly 
tbe more severe Sao Paulo fever. Tbe latter is conveyed from rata to man 
by the horse tick, AmWyonima cajenntnse, and has a mortality rate of 70 
per cent. ; it closely rreembles the graver oases of Rocky Mountain spotted 
fever, and its varus also immunises nnimab against tbe latter disease. 

h'ihvTc bontonneuse and tbe tick-bite fevers of Kenya and South Africa 
have much in common. Unlike Rocky Mountain spotted fever there is 
usually a sore at the site of the tick bite, and in experimental animals there 
is cross immunisation between boutonneuse and the South African virus. 
Fievro houtonneuse occurs in most countries bordering on the Mediterranean, 
and is conveyed from dogs by tbe dog-tick, Jihipicephaltis ganpuineus, 
Clinically, it resembles tbe mild form of It^ky Mountain gnotted fever, bnt 
tbe presence of a local necrotic ulcer of dark red areoh, tbe more nodular 
nature of tbe rash, and tbe low mortality rate of 1 to 2 per cent, are out- 
staodinc differences. Furtbermore, the virus of louiamieuse fever docs not, 
as a rule, produce scrotal swcUiog in guinea-pigs, nor does it give cross 
protection against Rocky Mountain spotted fever \^s. 

“ Q ” fever, which is caused bj li. htpiteii, gives rise to a mild typbus-liko 
fever in man and inoculated gumcajpjgs. In mice inoculated with human 
blood collected daring the fever, Ricictwict arc found ia the spleen and sus- 
pensions obtained from mouse tissue ate agglutinated in high ritre by human 
serum from infected cases. The 'Weil-Fclis reaction with the serum, hoe ever, 
IS negative to all the known strains of B. pretettg. Iu Austraha the bandicott 
is a natural reservoir of infection and iiUectcd ticks of the species, Ifen/iu- 
physalig hurnerosa, have recently been collected from these anuunls. “ Q " 
virus baa also been found in Ilerwioccnlor andersoni by Dyer, in Montana, 
where the inhabitants of certain villages acquire the mscase. Guinea-pigs, 
injected with a vaccine which will protect ogainst Rocky Mountain spotted 
fever, ore not j)rolected against " Q ” fever. 

Kocacy aiotJKTAJN tigtc xn'jrus 

Synonyms. — Rocky Mountain Spoiled Fever ; Spotted Fever of Eastern 

Tjtc. 

Definition. — A non-cpidcmic severe typhus-like fever long recognised in 
the Rocky Mountains. It is generally unassociated with a local lesion or 
adenitis, and is trans^tted to man from infected rodents by the bite.? of 
several different species of ticks including JDcrmacct’lor aiidersom. The 
disease may Lave a hi^U mortality. 

Etiology. — The disease primarily afTecta wild rodents.and, as shown by 
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Wilson and Chowning (1904), ia conv^ed to man by ticia. larval and njrmph 
ticks transmit the virus from rodent to rodent, but human beings are usuaUy 
infected by adult ticks of the species Dermacentor andtrsoni, D. variahilis 
and IftEmophtfsalis leporispaJustris. Infected ticks transmit the infection to 
their oBapring. It is said that a single infected tick may contain 15,000 
infecting doses. The causal organism, Dermacenlroxenus rideltsi, was 
described by Ricketts (1909) in the blood of guinea-pigs and monkeys infected 
with Rocky Mountain spotted fever. D. ricJMln produces a well-marked 
scrotal reaction in inoculated guinea-pigs, and can be demonstrated in the 
fluid exudate of the tunica vaginalis prior to generalised dissemination in the 
blood stream. 

Most infections are found in people whose occupations brings them in 
contact with ticks. Where town dwcUcm arc afTected, dogs probably are 
implicated. Most cases occur in April and May in the Rocky Mountains, and 
in the summer in the Eastern States of the D.S..A. 

Pathology. — Pathological changes include petechial haemorrhages in- 
volving the skin and serous membrane, colaigemcnt of the spleen and lymph 
glands, and degenerative changes in the kidneya, liver and heart. Prolifera- 
tion of the \’ascular endothelium often leads to thrombosis and poa^ible 
secondary gangrene. D. rickcltsi is found uithin the nuclei of mcsotbelial 
cells, not in the cytopla«:m ns with li. jtTOteazcH. Vcvcls of the brain as well 
ns t!»o viscera arc nflcctod. 

Symptoms. — The incubation period is from 3 to H days. A local lesion 
at the site of the tick bite with adenitis is rare. The onset is generally sudden, 
with headache, lumbar and generalised pains, and sometimes swcatiii|t, rigoni, 
anorexia, malaise and vomiting. The tongue is coated, the conjunctivse 
injected, and the temperature rises rapidly to 103® or 101® F., the maximum 
being rcachedinthrccocfourdaya’ time. By tlicn, in severe cases, the face is 
becoming dusky and a rose-red macular or papular rash appears. Later the 
macules turn darker, cease to fade on pressum, and may become obviously 
hsmorrhagic. The rash is first seen on the wrists and ankles; later, it extends 
to the body generally, including the palms, soles acd face. The fever 
two or three weeks, and falls by rapid Ij-sis. Constipation, restlessness ana 
insomnia arc usual, while severe cases may show stupor, dcUrium, coma and 
convulsions. Enlargement of the spleen js common, and may be on ^rly 
feature. Later, there may be iaundice and hepatomegaly, and where the 
central nervous system is involved altered reflexes, and Babinski’s and Kernig’s 
signs may be elicited. A Icucocytosis of 15,000 to 20,000 per c.mm. is not 
infreqnent, but leucopenia may occur; the lymphocytes are increased. 
Albuminuria is the rule in severe cases. 

Apart from this average classical type there are abortive cases, with 
transient fever lasting three or four days ; ambulatory cases, with scanty 
rash and fever lasting seven to ten days ; and fulminating cases, which die 
with marked nervous symptoms either before the rash has appeared or with 
a hffimoirh.igic type of eruption. 

Complications and Sequelae. — Convalescence tends to be prolonged, 
especially in severe cases. Bronchitis, pneumonia, femoral and other throm- 
boses, parotitis, biematuria, epistaxis and malama may complicate the picture. 
Iritis, nephritis, otitis media and gangrene of the fingers, toes, ton-sils, prepuce 
and scrotum have been rccord**d. 
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Diagnosis. — The differentia) diagnosis includes epidemic and other forms 
of typhus, typhoid and the para-typhoid fevers, and cerebrospinal meningitis. 
Geographical considerations, the ^tacter of the rash, and the serological 
and other Lhoratory findings are of importance. Positive serological reaction 
may he obtained with OXK, 0X2 or 0X19 strains of IS. proteus, but often 
reactions In significant titrc are not evident until the fever is subsiding ; a 
steadily rising litre is, of conrsc, diagnostic. 

Prognosis.— The mortality rate varies from 5 to 90 x>et cent, in different 
geographical areas. Apart from fulminating cases, the onset of profonnd 
nervons symptoms, severe cardiovascular depression and a hmnaorrhagic rash 
indicate a severe infection and imply a correspondingly grave prognosis. 

Treatment. — In endemic areas rict-proor clothing should be worn and 
the body carefully searcbed for ticks ; iodine should be applied locally after 
their removal. A prophylactic vaccine has been prepared by Spencer and 
Parker in the form of a carboliscd emulsion of heavily infected ticla. It gives 
satisfactory protection against both Rocky Ifountain and Sao Paolo fevers, 
hledicinal treatment follows the lines outtioc<l for louse typhus. No specific 
therapy is available. 

N. IlaillLTON FAIRtCY. 


LOUSE-BORNE TYPHUS FEVER 

Synonyms.— Typhus Exanthematicus; Epidemic Typbn.s ; FJeck-typhus; 
Jail or Camp Fever. 

Definition. — An aente and very fatal louse-home rickettsial infection 
thatactetised by continued fever, a maculo-papulat eruption and profound 
prostration. In favourable cases rapid defervescence occurs about the 
fourteenth day. 

.etiology.— The infection is conveyed by body lice, perhaps through 
their bites, but more probably by cutaneous inoculation of their excreta by 
scratching. Head lice are also believed to be possible vectors. The disease 
is one of a group transmitted by lice, ticks, rat fleas, and larval mites, but 
differs from the others in that it has a human and not an animal reservoir. 
Under favourable circumstances flea-borne typhus may become transmuted 
into the lousc-bomc variety. Typbus fever can also be transmitted spora^c- 
ally by the rat flea, but in epidemics the body louse is the infecting agent. 
Moat of the factors which conduce to the spread of tj^phus operate by their 
influence on the parasites by which the disease is conveyed. The lice pass 
directly from the sick to the healthy, or indirectly by means of garments, 
bedclothes and mattresses. They migrate from the dead. Lice wmch have 
fed on infected persons can, after a few days, transmit the disease and remain 
infective for the rest of their short lives. Their dried ficces are known to 
remain infective for long periods and may possibly be air-borne as dust and 
inhaled. Infected lice die in about eleven days, but the rat flea remains alive 
and infectious for several months. Crowding of the sick together in dark, 
ill-ventilated rooms greatly favours the posribiUty of iufection, whilst in the 
presence of lice ventilation very close contact is necessary before the disease 
is contracted. 
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Typbus carriers are always Tetminous persons. Clothes which hathour 
’ infected lico have often transmitted the disease to distant parts. Typhus is a 
disease of cold and temperate climates ; it occurs in those months when con- 
. fmement within doors and overcrowding are most likely, bat paradoxically the 
' peak of prevalence in countries where it is endemic ocenzi in Jlarch, ApnJ and 
Jlay. In hot climates bathing, scantiness of attire, free action of the skin, and 
I the lethal effect of high temperatures ou lice are all factors which prevent its 
^ spread. But even here it may be found at high altitudes. Predisposing 
‘ causes of epidemics are verminous infestation, overcrowding, mass movements 
'/ of the population and, above all, starvation. Epidemics ate particularly liable 
f to occur m times of war and famine. Typhus is rare in England, but endemic 
foci persist in some Irish and Scottish towns. In Russia, Eastern Europe, 
} and Asia 3Iinor the disease is very prevalent. It is endemic in Hsnehana, 
^ North Africa, Abyssinia, and the Belgian Congo. It has been recognised in 
Canada, New York (Brill’s disease), and Mexico (where it is known as 
' TabardilJo). 

; Typhus attacks persons of all ages and both sexes. The greatest mortality 
is in those above middle age, at 60 years it may be GO per cent., and between 
75 and 80 years, nearly 85 per cent. ; attacla in tbe young are less severe 
and very much less fatal. The average mortality is 10 to 20 per cent. In 
popnlations where the disease is endemic attacks may bo very mild, but when 
introduced into other places the type may prove excessively severe. In 
Brill’s disease the mortality is lc.s3 than 1 per cent. By some this low mortality 
is attributed to a previously ac<juired immunity. As a rule not only does 
louse-borne typhus protect against itself but also, it is stated, affords pro- 
tection against the endemic dea-bomo variety. 

Pathology.— ■The post-mortem appearances ore those common to many 
acute iafcction.s and are not in themselves characteristic. Hypostatic con- 
gestion of tbe lungs with catarrh of the air-passages is common. Softening of 
the spleen and extensive degeneration of the kidneys may occur. The absence 
of ulcerative lesions in the bowel affords a distinction from typhoid fever. 
Beyond occasional meningeal congestion the central nen’ous system appears 
normal to the naked eye. 2Jcnker’B degeneration of muscle may bo found. 

Microscopical exanuuation reveals discrete nodules of endothelial pro- 
liferation in the small arteries of the rash, in the brain and elsewhere. These 
foci are surrounded by a characteristic perivascular infiltration of epithelioid 
cells. The lesions may initiate thromlHisca or by nccro-sis give rise to small 
luemorrhages. Tliey arc known as typhus nodules. 

Prime importance is attached to Rickettsia bodies {Rkletlsia jjrou'azcli). 
These are small and pleomorphic, not more than 0-3 by 04 /x in size. They 
are Gram-negative and stain by Giemsa’s stain. Rickettsia bodies are found 
sparingly in the blood on the seventh to the twelfth day of the disease, and 
.also in mfected lice and their ccxrcta. Similar bodies occur in the typhus 
nodules and in the endothelial cells of the liver. 

An agglutinative phenomenon, the Wetl-FeIix*reaction, affords a valuable 
means of recognising the disease. The reaction is named after two observers 
who discovered in the urine of patients suffering from typhus an organism of 
tbe Proteus group which is agglutinated in high dilution by the serum of 
those mfected. The strain of Proteus concerned is known as the 0 variety 
of X19, and agglutinations have been obtained with dilations of serum up to 



30R 


GENETbVL INFECTIOUS DISEASES 

1 ill 30,000. HeacUons in controls, if occurring at all, do not talcc place in 
ililntions exceeding 1 in 50 or, at most, 1 in 100. In half the cases of typhns 
the reaction is fonnd by the fifth day, and In practically all by the tenth day. 
after •which the titre rises for aWnt a week. There is, however, no proof that 
Proteus X19 is capable of producing typhus, nor does it confer immunity to 
the disease. An agglutination test with Ricksettia bodies has also been 
elabotatetl (Wcigl reaction). 

The Wassermann reaction is almost always positive in typhus if the 
blood is examined before the crisb, bnt becomes negative again in con- 
valescence. In inoculated peisom the litre of the Widal reaction for typhoid 
rises steadily. This is an anamnestic reaction. 

Symptoms. — The incubation period is about 12 days with extremes of 
5 to 21. Eight to 10 days is a common interval when the disease b experi- 
mentally prMUced — the greater the virulence, the shorter the incubation. 

The classical onset b sudden and ingravescence much more rapid than in 
typhoid. Distressing headache, giddiness, shivering or rigor, and often 
vomiting mark the accession. Pams in the limbs and back may be bctpic 
and apathy with muscular prostration are evident from the first. The face 
b flushed or dusk)*, the conjunctivie injected, sometiraca chemotic, and the 
pupils contracted. Photophobia and irritability may be present and insomnia 
marked. The tongue is large and coated, but soon becomes dry. Appetite is 
lost, thirst IS great, and the boweb are generally constipated. The urine i” 
high coloured aud scauty, rich in urea and uric acid, but aeficient m chlorides. 
Albumen ma^ appear later and the dbzo-reaction b very constant. Bronchitis 
and slight epista-us may occur. The spleen may be palpable, but the abdomen 
b not tumid. Even thus early in the disease, especially in alcoholic subjects, 
marked delirium, mania or stupor may be present. If the patient has not 
taken to hb bed he usually does so by the tbira day of illness. The temperature 
may reach 131^ F. by the flrst night; the acme, however, bgcnerallyattauied 
on the third or fourth day. A^ciated with the fever b a somewhat rapid 
soft pulse. Marked rapidity of the respirations is also noticeable and may 
lead to an erroneous diagnosis of pneumonia. 

The fever (Fig. 7), which durmg the invaavc stage may show reinissiou?, 
•after aU.iining its maximum, which may be as high as 103* or 106* F., shows 
little or no daily variation. At the end of the first week or a d.ay or two later 
a sudden rcicissico, which is rarely lasting, m.ay occur (pseudo-ensb) ; from 
thb period, Loaeter, llio fc\cr generally shows some abatement and ter- 
minates by a sudden or gomvwluit gradual criris on the thirteenth to the 
seventeenth day of the disease. 

The rash appears on the fourth or fifth day, first on the axillary folds, 
about the shoulders and on the sides of the chest and the abdomen. It avoids 
the face, and rarely invades the temples and forehead, nor does it appear on 
the palate, and seldom on the palms and soles, with these exceptions it 
may become general all over the body. It is most profuse on the trunk, 
especially on the back. The three elcincnta of which it consbts are macules, 
papules and petechia*. The macular elements of the rash generally appear 
before the papules. They are large, blotchy, dusky in tint and appear to be 
in the skin mthcr than on it, hence the descriptive term subcuticular mottling. 
Thb mottling b beat seen about the aboulders and axilla?, but often extends 
to the hack and front of the che.«t, the thighs and arms. The papules resemble 
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the lose spots of typhoid, but ate often ill-defined. At first they fade on 
pressure ; later, unlike the spots in tj^phoid, they may shoTr petechia?, becoming 
dull red or brown and indelible. They do not appear in successive crops. Less 
constant arc purple petcchi© which r<»emble flea-bites and sometimes also 
pnrporic patches. The latter may appear over pressure-points and terminate 
m gangrenous bed-sores. The purpura indicates a seveto infection, the 
hffimorrhagic character of which may bo confirmed by the occurrence of 
haimatemesis, mcltena or bsomaturia. Profusion of the rash in t}'phn3 is also 
an indication of a severe attack. In mild cases the eruption is scanty, and in 
children it is very cvancaccot. The application of a tourniquet will cause 
petechial h£Emorrhage.$ within the rash. 



Fio. 7. — I^phas fever. Qiaetrating a somewbat gradnai onset and 
abrapt temioation by cruis. 


A leucopenia in the early stages is followed by auajmia and leucccjlGsis, 
in T/luch polynuclears or moDOcytc.s may predominate. 

The corcbro-splnal fluid may show a slight lymphocj^osis, and also give 
a low positive ^Vcil-Felix reaction. The globulin is increased. 

During the second week the patient in a grave infection may enter 
on the terminal stage of his disease. There is less complaint of head- 
ache ; delirium, if present, is less violent and of a muttering rather than 
maniacal type. Delusions may occur. Prostration umy bo extretne and 
sleeplessness pronounced. The face is dusky, eordes accumulate on the 
teeth, and a curious mousy odour emanates from the body. Day by day the 
nervous depression increases and the patient lies helpless on his back with a 
tendency to sinlt down in the bed. The pupils are pin-hole, the eyes half 
open and fixed (coma ugil). Although defrf and uunoticing, he mutters 
incoherently and can be roused with some difficulty. The tongue is brown 
and tremulous or lies shrivelled in the floor of the mouth. Tremors of tendons 
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increase, and picldng at the bedclothes is apt to occur. The pulse_ quickens 
and may teach 130 p« minute. It is dicrotio or almost imperceptihle. The 
heart’s impulse is feeble and the first sound faint or inaudible. The blood 
pressure falls steadily. Acceleration of respiration is more than ever pro- 
tiounced, 40 per minate not being unusual ; the breathing is shallow, and 
hypostatic congestion of the lung bases occurs. The nrine may be retained 
or passed into the bed, as also the faces. Ursemia may supervene. Bed-sores 
are apt to form rapidly. The patient may pass away in coma, or hj-jperpyrexia 
may precede death, which is apt to occur about the 11th day of ilmess. 

In favoorahle cases on the fourteenth day, sometimes earlier, sometimea 
later, defervescence occurs. Theconditionrapidlyimproves; the temperature 
falls, sometimes abruptly, perhaps more frequently by a crisis which is a little 
TQoro gradual. Sleep enauea and the patient awakes from his stupor with a 
moist tongue and sldn, a dearer intellect and perhaps a slight critical diarrheea. 
Inclination for food returns, but there is still extreme weakness. Some, failing 
to rally after the crisis, fall into a state of collapse. In less severe cases, where 
the typhoid state has not been pronounced, the defervescence may occur 
rather earlier and recovery be much more rapid ; this is especially the case 
^rith children, hut as a rule convalescence is prolonged. 

VARiETrES.— -Typhus raaj occur in forms which are characterised by 
extreme mildness or by fulminant severity. The milder types arc particularly 
seen among the natives of localities where the disease is endemic, and in 
children. They may appear in the guise of as infiocnra-like fever with head- 
ache, lethargy and suffusion of the eyes, or as a broncho-pneumonia. Of the 
severe types, that known as tyfhiu tiderans or hlaslim li/phus Is the most 
striking. In this form death may occur within 2 or 3 days of the onset. A 
meningeal variety, accompanied by head retraction, ptosia, squint and other 
nervous symptoms, suniuates meoingitb, which may indeed be present. 
Some cases are characterised by fierce maniacal delirium. Typhus also ma^ 
assume a frankly hamiotrhagic form, but this is uncommon. Relapse is 
almost unknown, and authentic second attacks are rare. 

Complications and Sequel®. — ^Bronchitb, bronebo-pueumonia, or hypo- 
static congestion of the lungs arc the outstanding complications. Rarely 
laryngitis occurs and may lead to necrosis of the cartilages and cedema 
of the glottis. Tine lobar pneumonia is hardly ever seen. Diarrheea is 
sometimes tronblesomc ; it may be accompanied by abdominal distension 
and the passage of blood. Femoral thrombosis, analogous to that of typhoid 
fever, is common. S«tio or gangrenous infarcts may he formed in the 
lungs, and gangrene or the fingers, nose or pudenda may occur. Suppura- 
tive parotitis is a marked feature of the disease, and the inflamed glaud 
may become necrotic. Oangrenons bed-sores, too, are apt to form with great 
rapidity and pyffimic complications may ensue. ^Vhen typhus is followed by 
hemiplegia or other form of paralysis, a vascular leaion should he suspected. 
Mania, melancholia and dementia are occasional sequels but generally clear 
tip, although they may take several months to do so. Amongst other coin- 
plications may be mentioned nephritis, cystitis, orchitis and jaundice. 

Diagnosis. — For the IVefl-Felix reaction a reliable smooth strain of 
Proteus, 0X19, is requisite. A riring agglutination titre to this organism is 
moat significant. Results with a titre of less than 1 ; 200 should not be 
utcej)tod as pasitivo unless the titre has risen greatly since the onset. The 
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Agglutination may become negative in the third or fourth week of con- 
ralcEcence. Occasionally titrea vritli piotcos 0X2 exceed those of 0X19. 

As compared with, typhoid, tho onset is more sudden, prostration and 
nervous symptonjs occur earlier and arc more pronounced. The aspect is 
drnuken, the face congested, tho pupils contracted and the eyes .‘^nifiiscd. 
Diarrhcea oiul abdominal symptoniH ato nnnsual. The eruption is more 
profuse and more widely distributed, and the rose spots, which ate paler 
than those of t}’ph<jid, may show petechia?. Tho fermin.ation of the fever 
is mote abrupt. Blood cultures and agglutination tests arc of great value 
in distinguishing the two diseases. Zohar pneumonia, especially the apical 
form with memngeal symptoms, may be mistaken for typhus, but should 
be eliminated by careful and repeated physical c-xaniinabon of the lungs. 
The hypostatic pneumonia of t^hus is bilateral and docs not show frank 
eigns of consolidation. Ilernes may occur in both diseases. Cerd/ro-spinal 
memnyitis is now easily distinguished by lumbar puncture and examination 
of the ccrebro-spinal fluid. Encephalitis Icthnryicn, %rith fever, headache 
and delirium, must be distinguished by the absence of the characteristic 
rash of typhus, the negative IVcU-FcILx reaction, and the supervention 
of such signs as ptosis, ophthalmoplegia, and characteristic lethargy from 
which the patient can be roused. The ccrebro-spinal fluid may show a 
lymphocytosis, without globulin increase, or it may contain blood. The 
prodromal rashes of small-pox have been mistaken for typhus. They are 
distioguished later by appearance of the focal eruption. Vr(mio may com- 
plicate typhus but is sometimes misUken for it. It is distinguished by tho 
absence of fever and rash and tho condition of tho mine. DilBculty occasion- 
ally arises with a Aiding measles rash, bat unlike the rash of typhus this 
invades the face. A history of catarrhal symptoms may also be obtained in 
measles, Tho spotted fever of the Eocly ilounlains, which is a tick typhus, 
closely resembles louso typhus. In hot climates and on campaigns other 
possible sources of error in ^agnosis are loose-borne relapsing fever (epidemics 
of which often coincide with those of typhus), sand-fly fever, and malaria. 
Influenza also may lead to difficulty. 

Prognosis. — Ihe mortality, which is low in childhood and adolescence, 
then progresavely increases (see page 305). In aged patients, recovery is 
the exception. Clinical iadications of gravity aio jporsistent sleeplessness, 
marked subsultns, violent delirium or convulsions, evidence of a hscmonhagic 
tendency, a profuse petechial rash and continued high fever or hyperpyrexia. 
Faiimg circmation js shown 6y i'vwiity, coldness of the eitremi’tics and 
hypostatic congestion of the lungs. Buppression of urine and UKcimo symp- 
toms are also of grave import. A blooa urea of 90 mgm. per c.c.m. is un- 
favourable, and it may rise to 200 mgm. in fatal cases. Gangrenous bed-sores, 
extensive parotid suppuration, pyaimic symptoms and peripheral gangrene 
arc of bad augury, as also is persistence of a leucooytesis of over 20,000. 
The disease is particularly deadly to alcoholics, and fat subjects. 

Treatment. — PRornTUAcric. — Every effort should bo made to get rid of 
lice. The patient should bo stripped, tne hair clipped short, and the body 
shaved and thoroughly washed before admission to a ward. As the eggs of 
lice hatch in about 8 days, a second disinfestation at the end of 10 days is 
desirable. The garments of attendants ehonld be louse-proof, and attendants 
should also be Immune or at all events below the age of SO years. The clothing 
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of those infected, and of contacts, should be sterilised and their living rooms 
and their contents disinfected. Die use of D.D.T. (dichlor-diphenyl-trichlor- 
ethane) lias proved effective when diluted and dusted between clothes and shin, 
and also for impregnating the nnde^arments of those exposed to infection. 
Cases of typhus are best treatwi in isolation hospitals, and when tho disease 
is epideroic good results are obtained by forbidding movements of the populace 
80 that sttsceptibles are not introdnera into infected areas and infection not 
carried to areas hitherto immune. Injection of the blood serum of con- 
valescents is said to be a prophylactic, but has communicated the disease. 

By cultivating the wus in lice and emulsifying their mid-gnts in carbolic 
solution IVeigl produccfl a protective vaccine. This contains dead Rickettske. 
Vaccines have since been prepared from infected mouse lung (Cox), and from 
infected yolk-sacs (Castaneda). I'nccines which consist of dead organisms 
do not appear to afford complete protection, but those containing living 
organisms have at times proved dangerous. 

Quarantine or &npcr\*ision of immediate contacts for at least 15 days is 
usually recommended. 

CoRATi\'i:. — This should be on the same lines as those adopted in typhoid 
fever. Trcp veutdatior., tepid sponging night and morning, careful attention 
to the mouth and back, and the adoption of a fluid diet, consisting of milk, 
beef tea. fruit juices and plenty of water, arc the essentials. The bowels 
are usually constipated uud enemas should be used. The bladder must 
be watched ; reteotion of unne may lead to great restlessness and constant 
overflow. >Vhea the temperature rises above 103® or 101® F., tepid or cold 
sponging should be repeated. In hot climates, exposure to heat nas a very 
oeieterious effect. For sleeplessness, paraldehyde is the most useful hypnotic, 
but requires to be given in large doses. Wildly delirious patients need some 
form of restraint, and in these cases hyoscine should be injected if other means 
foil. Frequent rectal salioes or the administration of glocose-Ballne eolation 
intravenously, aubcutaueously or by drip through Ryle's stomach tube are 
beneficial in toxsmis and dehydration. The tendency to collapse after tbe 
crisis should be remembered, and patients carefully watched at this period. 
Chemotherapy and the scrura of convalescents have not proved curative, but 
the prospect of a potent anfi-nckettsial hor>c serum is more hopeful. 

, Charles B. Box. 


TRE.VCir FEVER 
Synonyms. — Volhyma Fever t Meuse Fever.. 

Definition. — Trench fever is n specific infectious disease, probably 
mused by liiclHtsia transmitted from man to man by Wio body 

louse, P. Auj/n7nu». Chnically it is characterised by recurrent pvrevia, 
headache, giddiness, severe pain in the back and limf«, conjunctival con- 
gestion, sweating, leucocytosis and splenomegaly. 

iCUology. — 'The disease was first recognised as a specific entity daring the 
War 191-1-1918, when it appeared on the European fighting fronts, Salonika, 
Egypt and 3Iesopotamia. Approximately 800,000 ca.s<« occurred amonpt 
Alhed troops in France during four years. No outbreak of this i-^case ha.s 
been reported dnring the present war. The inoculation of blood of infected 
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])atieiits into volunteers vas found to be capable of causing the disease 
(ilcNee, Renshaw and Brunt). It Xfos also proved that the blood may remain 
infective for 200 dnj's. Later, it was discovered that lice which had been fed 
on febrile patients and were subsequently kept for 5 to 12 days at 26*’ to 30® C. 
could transmit the disease to volunteers. Once infected the lice remain 
infected for life. Laig;e numbers of rictettsia bodies (R. quiniana) were 
demonstrated in the mid-gut of lice fed on infected people (Topfer) ; they 
were situated only on the surface and never within epithelial cells, and failed 
to cause disease in erperimenta! animats. It would appear from the available 
evidence that the disease is conveyed not by the bite of the infected louse but 
by its cscreta being rubbed into skin abrasions. 

Pathology. — the disease never proi'ed fatal no record of autopsies 
ate available in man. Exairunation of the trench fever macules in skiu 
obtained at biopsy has shown (1) hypencmia, (2) cedema, and (3) perivascular 
lymphatic infiltration ; unlike epidemic t5T»hu3, there was neither necrosis 
of the endothelial cells lining the vessels nor hyaUne thrombosis. 

Symptoms. — The incubation period vanes from 10 to 30 days. The 
onset is generally sudden, with headache, giddiness, pain in the shins, hack 
and behind the eyeballs, and a rapidly rising temperature (103® to 101® F.). 
Chills and sweating are common. The cooiuncti\’a5 may be congested and the 
general appearance of the patient during the acute stage rcllccts extreme pain 
and discomfort. He is restless and changes his position constantly in a vain 
effort to get relief. Frontal and retro-orbital headache is often severe and 
persistent ; if it be retro-occipital in type it may be accompanied by stifTness 
of the neck. The p.iin in the limbs may be of a dull aching or gnawing ohai- 
acter, or of an acute shooting or stabftiug' ty})e. Such pains are felt in the 
bones, especially the tibis, last many hours and are worse at night. At first 
the pain is generalised, but after a few days it becomes more localised in the 
loins and lower limbs. It is generally symmetrical, and may vary in situation 
fi’ora day to day. Associated with pam there may be intense superficial 
tundemesa— especially over the shins — so that even the weight of the bed- 
clothes cannot be borne. 

Splenic enlargement occurs in 70 to 60 per cent, of cases. Splenomegaly 
may be associated with tenderness and sometimes with rigidity of the muscles 
in the left hypochondrinm. If palpable, tbe edge is firm. In the early stages 
the spleen increases in size during febrile relapses and decreases during the 
afcbnlc periods ; later, its dimensions remain more constant. Though 
profuse sweating is uncommon, a peculiar feature is the rapid alternations of 
shivering and sweating; several such attacks may occur within 2i hours. 
Vomiting and diarrheea have been described but ate rare ; constipation is the 
rule. Bed macules, fading on pressure and lasting Lorn 6 to 48 hours, are 
frequently seen in the first few days of fever and at times during relapses. 
They appear in crops on the chest, abdomen and back, ore at first a rose red 
and later a dull red colour and measure 4 to 8 mm. in diameter. Herpes 
labialis is not infrequent. 

Unlike typhus, the mental condition remains normal. The tendon reflexes 
are often exaggerated, and during fever lateral nystagmus may be induced 
by moving the eyes. A moderate neutrophil leucocytosis precedes and 
accompanies the fever. The total count rarely exceeds 20,000 leucocytes 
per c.mm., and there is a marked left shift. Urinary symptoms include 
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fceqoency aod polyuria in the post-febrile stage ; the urine may contain a 
trace of albumin. 

"Widely different types of temperature chart are encountered. The total 
(1 oration of fever r^rics from a few days to several weeks, and in most instances 
irrcgolarities in the temperatnre chart are common. 111100 the disease was 
first cncoonteied in France ahort types predominated, later the disease 
became more severe and more prolonged pyresaa was more common. Various 
t)T3es include : (1) A short bout of fever bsting about three days. (2) A 
eimilat short febrile attack followed by a period of aprexia and a febrile relapse 
on the sixth, seventh and eighth day. Irregular fever sometimes followed. 
(3) The primary fever ru nnin g more or less into the relapse and producing a 
saddle-back type of chart. Again iiregolar fever might follow. (4) A 
definitely intermittent typo of fever mamfesting regular periodicity and 
eometimes lasting many weeks. 

Complications. — In patients with prolonged pyrexm, pain and sleepless- 
ness lead in certain instances to mental depression, neurasthenia and so-called 
disordered action on tbe heart {D.A.H.). The latter condition, which is really 
a cardiac neurosis, was erroneously attributed to organic disease of the heart 
during the last war. 

Diagnosis. — During the early febrile stage trench fever may be mistaken 
for inffuenza, dengue, typhoid, parat}'photd, typhus, malaria, relapsing fever, 
undulaut fever, rat-bite fever and leptospirosis. Laboratory inveatigationa 
will help to exclude many of the above-mentioned diseases. A five- to six- 
day penodlclty in the temperature should suggest the diagnosis. 

Prognosls.—As indicated tmder Symptoms, the course of the disease is 
very variable. The mortality is practically nil. 

Treatment.— Prevention consists in nelonaing tbe individual and thor- 
oughly disinfecting tbe clothing. The recent introduction of D.D.T. has 
considerably strengthened the control of all louse-borne dise.'ises. 

Ko specific drugs are available, and treatment is mainly symptomatic. 
The patient should be put to bed as early ns possible and kept there until one 
week after the fever has subsided. The nutrition should bo maintained, aspirin 
and phenobarbitone given to relieve pain and insomnia, and tbe patient 
placed in as cheerful surroundings as possible. After a severe attack a period 
of leave proved of value in restormg mental and physical health. 

N. IIauilton FaintEr. 


G. INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN ETIOLOGY 

FOURTH DISE.\SE 
Synonym. — ^Filatow-Dukes Disease. 

Filatow and, later, Clement Dukes described an infectious disease which 
fJ'-iy considered distinct from scarlet fever and rubella. 

It is most prevalent in spring and summer. Previous attacks of scarlet 
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fever find of rubella afford no protection. Premonitory symptoms are absent 
or trivial, the first sign usually being a rosy red rash, slightly raised, which 
covers the "whole body in a few hours. The temperature may range from 
norma! to IDS'* or even 101® F, The lauces are red, the tongue clean or slightly 
furred, and the pulse only accelerated in proportion to the temperature. 
The posterior cervical, axillary and ingninni lymph glands are enlarged to 
the size of peas, bard and somewhat tender. The conjunctiva? are pint. 
Desc^uaroation may ensue. The incubation period is between 9 and 21 days, 
and mfectivity lasts for 2 or 3 weeks. Most authorities cither reserve ja^- 
jnent or refuse to rccogai'se such a disease, alleging that some of Ijie cases 
are rubella and some mild acarlet fever. 


INFECTIOUS ERYTHEMA 

Synonyms. — Mcgalcrythcma Epideintcum ; Fifth Disease. 

A mildly infectious disease of which the atiology aud mode of trans- 
mission are unkno^vn. With slight fever, a confluent rosy eruption appears 
on the cheeks, avoiding the circum-otal region. The hot swelling, with its 
well-defined edge, may suggest crysipcla.s. Discrete papules spread to the 
forehead and neck ; on the next d.'iy they invade the trunl: and limbs, mainly 
the latter. The extensor surfaces and the buttocks ore sites of prcdiicctioii. 
The papules by confluence form patches, which may osaume annular or 
gyrate patterns, spreading at the mriphery and fading at the centres. The 
eruption disappears rapidly from the face and trunk, but may persist on the 
limbs for a week or more, aud may recur as the result of irritatioo in a manner 
suggestive of urticaria. Complicatioos ate extremely rare. The incubation 

f etiodisfromfito Udays. There is a slight polymorphonuclear leucocytosis. 
n contrast with rubelia, eosloophtlia may occur and phsma cells are scarce. 

GLANDULAR FE\'EB 

Synonyms. — Infectious ilononucleosis ; Monocytic Angina. 

Definition. — ^An acute infectious feyer characterised by adenitis wth a 
great increase in the mononuclear cells of the blood and the appearance of 
heterophile antibodies in the blood-serum. Recovery is the rule, and com- 
plications are exceptional. 

/Etiology. — Glandolar fever is probably a virus infection. Invasion 
is through the throat, the respiratory tract or possibly the bowel. Volunteers 
have been infected by blood transfusion and monkeys by emulsions of the 
swollen glands. Its prevalence is worid-wide. Usually limited to small com- 
mensal outbreaks, bnt sporadic cases are not infojquent. It chiefly attacks 
children and young adults, males preponderating. TTbe incubation period 
may vary from 5 to 12 days. The duration of infectivityappeam to besbort. 

Symptoms. — In children and adolescents the onset is sudden, with fever 
and faucial injection. Stiffness of the neck, slight dysphagia or follicular 
conjunctivitis may occur. The lymph glauds under the upper half of the 
stcmomastoidjmuscle swell rapidly {glandular type). By the second or third 
day the glands may attain a considerable size. They are discrete and scarcely 
tender. The skin over them is not inflamed, nor is there any surro\inding 



3M GENERAL INFECTIOUS DISEASES 

cBdema. In sonic cases a definite mcmbronous angina is alicatly present or 
snpervcnes, and glandnlar tenderneas is more prononnced (ojijtimojc type). 
Although the glandular itrelUng is at fi«t unilateral, the glands on the other 
ride of the neck may enlarge in turn, and minoi or even ptimaty s-wcllings of 
tlic posterior cervical, asUlarj* and inguinal groups raay^ occur. Tiie adenitis 
is often accompanied by sharp pyrcjda, the fever oeing irregular, and ranging 
from 100’ to 103’ P., or even higher. Exceptionally a fieeting erythematous 
or ruhelUform rash appears on the trunk. 

The adenitis of glandniar fever may not be limited to superficial glands 
or even commence in them, patoiysmal cough, dysphagia and, rarely, 
even pulmonary collapse may indicate mediastinal involvement. Vomiting 
and abdominal pain may accompany palpable swelling of the mesenteric 
glands. Appendicitis may be simiilatea. Slight enlargement of the spleen 
and of the liver is common. Rarely hepalitis and jaundice develops after a 
week or longer ; it may even, on the evidence of the blood-coimt and the 
Paul-Bannell test, he tho only evidence of tho infection. In some cases 
meningismus or even a mild lymphocytic meningitis has been observed. 

The blood changes are diagnostic but may be very transient or delayed. 
After a fleeting polymorphonuclear leucocylosis or, rarely, a neutropenia, the 
count shows a characteristic increase in the nnmbcrs of the mononuclear 
oon-grannlar cells. These may form 40 to 00 per cent, of the total leucocytes 
instead of tho normal 20 per cent. The cells arc not of uniform tjve, as in 
acute leukidnias. Abenant cells, which in some respects resemble large 
piimitlva lymphocytes, and in some monocytes, or plasma cells, may pro- 
pondemto. Tne total leucocyte count is rarely more than 12,000 to 18,000, 
not may he 30,000 or more. The red cell count is are not diminished. 

Hetetophilo antibodies, wldch agglutinate the ted corpnscles of aheep, 
appear in the blood aonim. This constitntca tho PanJ-Bunnell reaction. It 
becomes positive with the appearance of the swollen glands. A titre of 
1 in 100, or possibly less, is diagnostic of glandular fever. Appearing about 
tho fifth day, it may persist for 1 to 4 weeks. Sometimes its appearance is 
delayed and repetition of the test is necessary. These diagnostic antibodies 
are absorbed by ox red cells but not by guinea-pig kidney. A similar reaction 
which may occur after the injection of horse acrum is distinguished by absorp- 
tion tests. Bartlett's test, positive in a litre of I in 40, combines absorption 
and agglutination procedures. The lymphadenitis is characterised by vascular 
congestion and by hyperplasia of the rcticulo-endothelmm and germ-centres 
which may be packed with rcIU like those in the blood. Similar cells occur 
in the bone-marrow. 

The le'brile stage ol t‘ho cfiscaeo may lo«ifc for ID days or a moiitli, and 
exacerbations of fever, with involvement of freah glandular groups, may 
occur. Tho glandular swellings subside more slowly tlnn the fever. A sub- 
acute or relapsing typo with sweats and irregular pyre.xia, simubting 
IIodgkin'B disease, haa been described. The mononucleosis may be very 
transitory, or may persist for some time. Convalescence U alow. 

In some cases, mostly adult, glandidoi fever may dilTer considerably from 
tho disease as described above. There is a febrile course, very suggestive of 
typhoid infection, with malaise, muscular pains, headache and perhaps 
epistaxis, but no marked soreness of tho throat. Shivering, or even rigor, 
may occur. Towards the end of the first or second week of fever, a sc-onty 
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eruption of macoles or papules, like those of typhoid fever, jntiy appear on 
the trunk and perhaps the limbs. The diagnosis is established when glandular 
enlargement, usually less pronounced in this type, snpcircucs in the 
third week or later, and the fever assumes a remittent form. At this stage 
a relative or absolute mononucleosis is most likely to be discovered, and 
may be evanescent or very protracted. A membranous faucial inilammation 
may possibly also now be found. The spleen may enlarge. Relapses may 
occur, and the fever has been known to persist for many months. In some cases 
the \Vaasermann, or Kahn, reaction becomes temporarily positive. A mis- 
leading agglutination with typhrad “0” antigen in low titres may occur. 
Very rarely petechial eruptions accompany the fever, and the bloeding-timc 
is increased. 

A striking feature of outbreaks of glandular fever is the coexistence of 
infections without overt clinical signs, the blood picture being typical and 
the Paul-Bunnell teat positive. 

Complications. — There may occur a slight Iciuporaryalbuminuria, with 
a few tube casts, but in some 6 per cent, of the c-ases a benign hicmorrhagic 
nephritis ensues. Suppurative otilU ami retropharyngeal absccs .1 have been 
recorded. Suppuration of the glands is rare. Serous or Jymphocrtic menin- 
ptis is exceptional, os ore cerebral palsies and lesions of peripheraf nerves. 

Diagnosis. — The clinical course is so characteristic and the cervical 
adenitis so disproportionate to the faucial inOammatiop that suspicion of 
glandular fever should be aroused, tbro.at swabs examined, blood counts 
made, and the Paul-Buuncll test applied. In tho febrile form, fevers of the 
enteric group can be excluded by the usual bacteriological and serolomcal 
tests. In the membraQous form, diphtheria is excluded bv absence of the 
Klebs-Loeftlct bacillus and of acute tox»imc symptoms, despite persistent 
mcmbtnnc, Rcsemblanco to rubella is sometimes close, but there are diTcr- 
cnces in the blood films, and the Ihiol-Bonueil test will decide. Sore throat, 
adenitis and a maculo-papular rash may also suggest secondary ayphilis, 
and the possibility of a positive Wasserraann reaction causes further confusion. 
The paroxysmal cough and leucocytosis may simulate whooping cough but the 
Bordet-Gengou bacillus is absent, and the Poul-Bunuell test positive. Swelling 
of the salivary glands and even Ulikulicz’s syndrome have been reported in rare 
instances. In such cases, if authentic, mumps may be simulated. Vincent’s 
angina may complicate glandular fever, but the occurrence of Vincent’s 
organbms is now regarded as fortuitous. Acute leukxmia at its onset consti- 
tutes a very real difficulty, but the leucocytosis is usually far in excess of that 
of gi'and'ui’ar fever and (he cell iype more unifbrai ; (he red cefih show aniso- 
cytosis and are often nucleated. Anoimta is progressiv'c, and the issue 
fatal. Hodgkin’s disease is a much more chronic and progressive affection, 
here lymphocytosis rarely occurs ; biopsy of a gland is the most certain 
diagnostic criterion. Tuberculous adenitis has a greater chtonicity ; jieti- 
adenitis with aupputation and other signs of taberculosis may bo present. 
Septic adenitis induces a polymorphonuclear leucocytosis, and may suppurate. 
Agranulocytic angina is characterised by a low leucocyte count and the dis- 
appearance of all granular cells. The differentiation of glandular fever with 
abdominal symptoms from appendicitis and from infection jaundice is based 
on possible enlargement oi glands, the blood picture, and the Paul- 
Buniicll test. 
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ffidetaa. In some cases a defimte membranous an^na is already present or 
supervenes, end glandular tenderness is more pronounced {angino^c type). 
Although the glandular trrelling is at first unilateral, the glands on the other 
pidc of the neck may enlarge in torn, and minor or even ptimaty swellings of 
the posterior cen'ical, axillary and inguinal groups may occur. The adenitis 
is often accompanied by sharp pyrexia, the fever oeing irregular, and ranging 
from 100® to 103® P., or even higher. Exceptionally n fleetmg erythematous 
or rubelliform rash appears on the tmak. 

The adenitis of glandnlar fever may not be limited to superficial glands 
or even commence in them. Paroxysmal cough, dysphagia and, rarely, 
even pulmonary collapse may indicate mediastinal involvement. Vomiting 
and abdominal pain may accompany palpable swelling of the mesenteric 
glands. Appendicitis may be simulated. Slight enlargement of the spleen 
and of the liver is common. Rarely hepalilis and jsmidicc develops after a 
week or longer ; it may even, on the evidence of the blood-count and the 
raul-liauneU test, be the only evidence of the infection. In some cases 
meningismus or even a mild lymphocytic meningitis has been observed. 

The blood changes are diagnostic but may be very transient or delayed. 
After a fleetmg polymorphonuclear leucocytosia or, rarely, a neutropenia, the 
count shows a characteristic increase in the numbers of the mononuclear 
non-granular cells. These may form 40 to 90 per cent, of the total leucocytes 
instead of the normal 20 per cent. The cells are not of uniform type, os In 
acute leukscmias. Aberrant cells, which in some respects resemble large 
primitive lymphocytes, and in some monocytes, or plasma cells, may pro* 
ponderate. Tne total leucocyte count is rarely more than 12,000 to 18,000, 
out may he 30,000 or more. Tlie ted cell count is are not diminished. 

Hetetophilo antibodies, which a^lutinate the red corpuvilea of sheep, 
appear in the blood scrum. This constitotes the Paul-Bunnell reaction. It 
becomes positive with the appearance of the swollen glands. A tltre of 
1 in 100, or possibly less, b diagnostic of glandular fever. Appearing about 
the fifth day, it nuiy persbt for 1 to 4 weeks. Sometimes its appearance is 
delayed and repetition of the test is necessary. These diagnostic antibodies 
are absorbed by ox red cells bat not W guinea-pig kidney. A similar reaction 
which may occur after the iujection of horse scrum is distinguished by absorp- 
tion tests. Bartlett’s test, positive in a litre of 1 in 40, combine absorption 
and agglutination procedures. The lymphadenitis is characterised by vascular 
congestion and by hyperplasia of the reticnlo-endothelium and germ-centres 
which may be packed with rolls like those iu the blood. Similar cells occur 
in the bone-marrow. 

The le'brile stage ol flie disease m-iy lost for ID clays or a month, and 
ftxacetbations of fever, with involvement of fteah glandular groups, may 
occur. The glandular swellings subside more slowly than the fei'er. A sub- 
acute or relapsing type with sweats and irregular pyrexia, simulating 
Hodgkin's disease, has been described. The mononucleosis may be very 
tnansitory, or may persist for some time. Convalescence Is slow. 

In some cases, mostly adult, glaodolar fever may differ considerably from 
the disease as described above. There is a febrile course, very suggestive of 
typhoid infection, with malaise, muscular pains, headache and perhaps 
cpistaxis, but no marked soreness of the throat. Shivering, or even rigor, 
may occur. Towards the end of the first or second week of fever, a sc.anty 
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eruption of macules or papules, like those of typhoid fever, may aj»pear on 
the trunk and perhaps the limbs. The dia^osis is established vrhen glandular 
enlargement, usually less pronounced la this type, supervenes in the 
third week or later, and the fever assumes a remittent form. At this stage 
a relative or absolute mononucleosis is most likely to be discovered, and 
may be evanescent or very protracted. A membranous faucial inflammation 
may possibly also now be found. The spleen may enlarge. Relapses may 
occur, and the fever has been known to persist for many months. In some cases 
the Wasseroiann, or Kahn, icaction becomes temporarily positive. A mis- 
leading agglutination with typhoid " 0 ” antigen in low titres may occur. 
Very roiely petechial eruptions accompany the fever, and the bleeding-time 
is increased. 

A striking feature of outbreaks of glandular fe\er is the coe.tistenco of 
infections mthout overt clinical signs, the blood picture being typical and 
the Paul-Bunncll test positive. 

Complications. — ^Therc may occur a slight temporary albuminuria, with 
a few tube casts, bnt in some G pur cent, of the cases a benign hremorrhagic 
nephritis ensues. Suppurative otitis and retropharyngeal absccas have been 
recorded. Suppuration of the glands b rare. Serous or lymphocytic menin- 
gitis b exceptional, ns are cerebral pabies and lesions of periphetal nerves. 

Diagnosis.— The clinical course b so characteristic and the cervical 
sdcoitb 60 disproportionate to tho faucial iaflammatioa that suspicion of 
glandular fever should be aroused, tbrait swabs examined, blood counts 
made, and the Paul-BuuncU test applied. In the febrile form, fevers of the 
coterie group can bo excluded by the usual bacteriological and serolomcal 
tests. In the membranous form, diphtheria b excluded bv absence of the 
Klebs-Loeliler bacillus and of acute toxtemic symptoms, uespite persistent 
membrane. Resemblance to rubella b sometimes close, but there are diitcr' 
enees in tho blood films, and the Paul-Bunncll test will decide. Sure throat, 
adenitis and a macolo-papular rush may also suggest secondary syphilis, 
and the possibility of a positive Wassermaun reaction causes further confusion. 
The paroxysmal cough aud leucocytosis may simulole whooping cough but the 
Bordet-Gengou bacillus b absent, aud tbe Paul-Bunncll test positive. Swelling 
of the salivary glands and even Slikulicz’s syndrome have been reported in rare 
instances. In such cases, if autbeotJe, mumps may be simulated. Vincent’s 
angina may complicate glandular fever, but tbe occurrence of Vincent’s 
organbms is now regarded as fortuitous. Acute Icukamia at its onset consti- 
tutes a very real difficulty, but the leucocytosis b usually far in excess of that 
of glandular fever and the cell type more uniform ; the red cells show auiso- 
cytosie and arc often nucleated. jVnaemia is progressive, and the bsue 
fatal. Hodgldn’s dbease is a much more chtonic aud progressive affection, 
here lymphocytosis rarely occurs; biopsy of a gland b the most certain 
diagnostic criterion. Tuberculous adenitb has a greater chronicitj'. peri- 
adenitb with aupiiuration and other eigos of tuberculosis may be present. 
Septic adenitb inauces a polymorphonuclear Icucocytosb, and may suppurate. 
Agranulocytic angina b characterised by a low leucocyte count and the db- 
appearance of all granular cells. The differentbtion of glandular fever with 
abdominal symptoms from appendicitis and from infection jaimdice b based 
on possible enlargement of glands, the blood picture, and the Paul- 
Uuimcll tost. 
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Treatment. — ^TLis is eymptomatic. "Dltra-violet radiation is said to 
bastcn lesoiutioa of tte adeoit^ In protracted cases, injection of tive Wood 
ceniin of a convalescent may bring the disease to a termination. Good resnits 
arc also claimed from injection of sulpfaacilaitililo. Excision of glands is 
unnecessary and should be avoided. Isolation for 7 days after the suhsidence 
of the fever and glandular swellings is deemed sullicient iu the acute cases. 

CnABiES R. Box, 


RHEUMATICi» FEMSR 

Definition. — An acute, specific disease, characterised by fever, arthritis 
and a special tendency to carditis. 

^Etiology and Pathology.— The essential cause of the disease is un- 
known. That the malerUs morli is microbic there can be very little doubt, 
and for these icaaona : the clinical features of the disease beat a strong 
resemblance to those seen in diseases of undoubted microbic origin, and 
especially in septiesmia due to streptococci and to staphylococci ; the curves 
of Incldenca of the disease rise and fall mth the curves of incideuce of scarlet 
fever and of erysipelas ; and the disease, if not iiitcrtuptcd by treatment, 
runs a natural course. 

The essential cau.«ative factors of the disease Lave formed matter for 
diacuasiou over a long period and ate still by no means settled. At present 
three hypotheses are prevalent. 

S 27iat the diseewe is a streptococcal infection. — The close association with 
t fever and ■'rilh tonsiHitis, diseases having strong afiinities with strepto* 
cocci, gives support to this view. But the difficulties in its acceptance are 
numerous : blood ctilturos are almost uniformly negative^ even at the height 
of ecrcre cases ; cocci ate not demonstrated in what is regarded as the 
eesential histological lesion of the disease, the Aschoff node ; the joint lesions, 
however severe, never supjiuratc ; it has bo far not been possible to iucrimirtafo 
any special variety of streptococcus as being specific. 

(ii) Thai the aiseose is due to a vims. — As to this, though the view hat- 
inonises in many ways with the known facts, there are iio data giving positive 
support to it. 

(iii) Thai the disease is a slate of allcrgp. — Those who hold thU view con- 
ceive a focus of streptococcal infection, usually iu the tonsil, which gives 
rise to a general hyperaensitirenees of the body, .and that this state, given 
certain conditions not yet defined, manifests itself by the syndrome which 
we call acute rheumatism. This hypothesis is thought by those who support 
it to explain the diversity of cocci associated with the di3''ase. But, as 
Diblo Mints out, that hypersensitivity should arise from infection by a 
multipucity of strains of streptococci, rather than from one particular strain, 
constitutes the main difficulty in accepting this tbeorj*. Other difficulties 
are found in explaining why this particular form of sensitivity should bo 

* Tlio word *' rheumatio ” ia used tbronghout thU artic!i;< to signif/ conditiooa strictly 
belongut^ or atbed, to theuaistic fcvMV and not to Include nay of the many stat^ 
loosely (icacribcd as ■‘rhcnniatiaia.'* 
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confined to streptococci, and why so small a section of the community should 
be affected. In no laio\vn state of alle^’ is there a specific histolojncal 
lesion, nor is there a tendency to endocarditis. 

;Uthongh rheumatic fever is probably not a contagious disease, an 
epidemic of sore throats, or of ai-arlct fever, w prone fo produce a crop of 
rheiiraalic cases, 

Tlie di?t.’nso is inoie common in bumid and temperate clh/ut'es than in 
others; il is probably more common in Great Britain than anywhere else. 
It is an urban, rather than a rural disease. The homo environment is im* 
portant na a contributory causative factor : bad general hygienic conditions 
predispose to it. The sexes are affected almost equally, but there is a slight 
preponderance in males, no doubt owing to theirgreater tendency to exposure. 
Rheumatic fever is jire-emiaentl^ A disease of pubescents and ^onng adults, 
hut it occurs at nil ayes, though )t is uncommon in infants and in the elderly. 
If a person has had recurring attacks up to the age of 40, ho is prone to them 
afterwards, hut otherwise the susceptibility to the disease becomes greatly 
diinimahed after the age of 30. It is one of tho strildng facts of medicine 
that there arc rheumatio furnUies, in whom tho tendency to the disease is 
highly marked. A certain complerton is common in them ; a clear skin, 
with fair — often rufous — colouring. 

Exposure, fallgiie and damp are precipitating causes of tho attack: a 
railway journey in wet clothes aft<*r muscular cxercbe, or sleeping in a damp 
bed, is a not unusual event tn the patient’s history of the onset. But it u 
equally true that many attacks come on in the absence of all these factors ; 
indeed, attaclcs are not at all infrequent in hot ivesther. Autumn provzdee 
more attacks than any other season of the year. 

HiSTOLoaicAi. MonciD Anatojtv.—A small cellular nodule, which is 
demonstrable in many cases of the disease, b thought by a number of obsetvors 
to be specific. It b xumalty fusiform in shape, ana conaists of a fibrous matrix 
with many small round cells and some large celts, roost of which arc mono- 
nuclear. Later, this nodule becomes entirely replaced by fibrous tissue. 
‘Wherever this lesion is found, whether in the connective tissue of the heart 
muscle, in tho synovial membranes or in tlie subcutaneous tissues — allowing 
for differences in the texture of tho tissues themselves — these histological 
features arc essentially tho same. In the myocardium this lesion is easily 
recognisable Aschoff's node ”), 

Symptoms. — lu adults the omset h usually abrupt, with the sense of chill, 
accompanied almost at once by pains in the joints, the knees and ankles being 
the commonest. One or two joints usually precede the rest in order of inva- 
sion, to be quickly followed by others : wrists, shouldcis, hips, neck, tarsus, 
raetatarso- and mctacarpo-phalangeal joints. Some degree of sore throat 
is very common, and may be a marked feature ; when this is so, the tonsils 
usually show the redness and swelling more than other parts. By the end 
of the second or tliird day it is usual to find a considerable number of joints 
affected, bo that th6 patient is already in much pain and great discomfort. 
The affected joints arc swollen and red, and synovial effusions appear, especi- 
ally in the knees, wrists and ankles. There is great variation in the extent 
and in the degree of the joint involvement in different cases. In a few 
instances leas common joints share the inflammation ; etcrno-clavicalar, 
vertebral, interpbalangeal. The fdmnts tissues Buffer as well as the joints, 
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and it is often apparent that tWa accoonts for some, at least, of tlto sliiEocss 
and prove discomfort. The joint effusions never suppurate. 

The Irmperalure mualljr rises to 102* to 103® F. Tvith tbc arthritis and p/n* 
ovial effnsioDS, aud the fever remits, or even intermits, so that the chart shows 
an “ irregular ” curve. The p^Teiia is pccnliatly sensitive both to eracerba- 
tions in the disease (which are common), to relapses (which are also common) 
and to complications. Swe-ating is generally profuse, the sweat being of a 
jtecalJar “ acid *’ smell. The witne is scanty and high coloured, and if the 
fever is marlred there is usually a trace of albumin present ; a deposit of 
urates, coloured brick-red by uro-erytbrin, is a featuro in most severe cases. 
As in most acute fevers, the secretions of the mouth and alimentary tract are 
lessened, leading to a heavily coated tongue, anorexia and constipation. 

The ?ieart is generally — some anthorities believe always — affected, thoagh 
the nature and the degree of the affection is variable. There are few, if any, 
cases in which careful examination from day to day does not reveal a slight 
degree of “ softness ” of the first sound of the heart, due, no doubt, to affec- 
tion of the myocardium. The pulse is raised moderately In frequency 
(90 to 120), its volume is good but its tension is reduced. In more cases than 
not, probably, a soft systolic apei-bmit appears, not, however, necessarily 
in^cating the occurrence of endocarditis. In about half of aU cases there 
arc reasons for concluding that acieU endocarditis is present, as Judged by the 
character of this bruit, its transmission towards the axilla, some evidence of 
enlargement of the heart and a rise in the temperature coincident with the 
af)nc.nTance of the heart signs. This complication usually arises about the 
ejgnth to the tenth day. 

The Hood shows a considerable leuoocytosis (16,000 to 30,000) and an 
acute secondary" ancmi.'v which b a constant feature of the dbease and 
qoickly reveals itself in the patient’s facies. The erythrocyte eedimentatton 
rate b increased during the active etages of the disease. 

AnBRnAvr Types. — Subacute attacks ore common, especially in children 
(see p. 320) and in old rheumatic eubjccts. Their importance ilea in the 
fact that all the time the heart may be suffering damage. Although this b 
less common in adults than in children, arthritic signs may be absent in cases 
of rheumatic cndocaiditb, as in rheumatic pericanlitb. 

Compticatloas. — As already elated, a^ut one-half of all cases develop 
some heart lesion. We have spoken of myocarditis and of acute endocardiits, 
and of the advent of the Utter, ehould it arrive, about the end of the first 
week. The endocarditis b generally a valvulitb ; most often mitral, less 
often aortic, but in some cases both mitral aud aortic. Pen'eanfftt* b less 
common, though it may be the only mauifestation of rheumatic infection ; 
and pericardi.sl effusion, espedally of the massive sort, b nowadays quite 
uncommon. (For full accounts of these important cardiac complication^, 
see snecial sections.) 

Sldn eruptions, though a specific feature of the infection, are not very 
common, except in children, ^e profuse sweating quite often leads to suda- 
tnina, and these, becoming inflamed, lead to miliaria. True rheumalie ery- 
fhemata are much more common in the sabacute cases than in the acute 
ones. Purpuric eruptions, again, arc more often seen in aberrant types of 
the disease. 

The only pulwonary complication of any consequence is pleurisy, and this 



RHEUMATIC FEVER 


319 


15 by DO means common if we preserve the nsnal strict criteria of physical 
signs for its recognition, and omit “pleurodyma,*’ in which condition the 
pain is more often intercostal than pbnral. indeed it may be said that, in 
the absence of pericarditis and of severe endocarditis, rheamatic pleurisy is 
rare. Pnenmonia also U unusual, but there is a condition of lung in severe 
rheumatic fever, again when complicated by grave endocardial, pericardial 
and pleural aSections, which simulates it somewhat ; the lung tissue is in a 
mixw state of congestion, collapse and oedema. A thin serous pleural exudate 
ofteu accompanies tins condition of the lung, and, no doubt, because of the 
associated pericarditis, it is more often found ou the left than on the right 
side- Rheumatic yjcritonitw has been described in children. 

ffifperpyrexia was formerly a much dreaded, and not very uncommon, 
compiicarion. It is now quite rare. There is, indeed, by some modern 
observers, doubt thrown upon the rheumatic nature of the cases described 
uuder this term. May they, for example, have been fulminating cases of 
BCpticanua or meningitis 1 It is cleat that no case could nowadays be 
termed rheumatic hyperpyrexia unless lumbar puncture and blood culture 
findings were proved to tie negative. Bnt the atrongest points in favour of 
regarding some, at least, of the cases as having been rheumatic, and not 
meningitic or septicemic, arc (I) the very high degree to which the tempera- 
ture rose (107“ to 110“ F.) ; and (2) the fact that in some of the cases, at least, 
the clinical picture was definitely that of rheumatic fever before the event, 
and when recovery occurred as the result of prompt treatment it was similar 
afterwards. The condition arises suddenly lu most cases, though in a few 
there is a suspicious prodromal amelioration in the pain, sweating and gcueral 
discomfort. The temperature rises rapidly to 206“, and imless cheexed by 
cold applications it may quickly reach 109* or 110“ F. Before this stage a 
reached the patient has become tremulous and excited, then delirious and 
then semi-comatosc, with a dusky Hvidity of the face and a failing pulse. 
Most of such cases arc fatal. If prompt treatment succeeds in lowering the 
pyrexia it may need to be resorted to again in a few minutes or hours, since 
recurrence of the condition is to bo expected. 

Course. — ^Before the introduction of salicylates the course of rheu- 
matic fever was, in the words of Sir ITiomas Watson, “ sis weeks.” 
Nowadays it is much shorter ; 10 days to 3 weeks, if we include the joint 
swellings, though the fever is gencxally over in a shorter period than 
this when the treatment is prompt and thorough. If residual joint inflam- 
mations prolong the course of the disease it is important to look for coutri- 
butory causes, and especially for septic foci. Recrudescences are very 
common, especially if full treatment bo relaxed too early. Complications 
necessarily prolong the course of the disease. 

Convalescence is often tedious, and the resultant aniemia and heart weak- 
ness warn the careful practitioner not to attempt to hurry it. Rheumatic 
fever patients are as liable to relapses as they are to recrudescences, and it is 
no uncommon thing to see a patient slip again into almost as bad a state 
as he originally was, including, it may be, painful swelling of the very same 
joints as were first affected. The great danger of these relapses lies in the 
risk of heart inflammations arising during the subsequent attacks, when 
perchance the patient escaped them at the first. 

Prognosis. — ^Recovery is the rule in this disease ; death durivy a first 
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attach is vert/ vncommon. WTicn de&ih occurs thete is invariably serious 
carditis, especially myocarditis, and acnte pulxnooaij' complications (pleurisy 
and “ rheumatic pneumonia ”) are nauaUy present also. In rare cases, death 
occurs in a state of hyperpyrexia. When tie attack Bupervcncs upon old 
rheumatic carditis, the progtjosia is less good, heart failure being more easily 
induced. But in general it may be said that theumattc fever is serious, not 
from its case mortality, but from its crippling effect upon the heart. Sesidual 
conditions are almost entirely cardiac injuries and chiefly scarred valves and 
auricular fibrillation ; rarely some degree of limitation of movement in 
joints. 

RuEUJtATic Fuvek 1 .V CHtLDREN. — ^Thc discasc is very common in children, 
in whom, however, the clinical picture as above deecribed is apt to be departed 
from in several respects. (1) The arthritis is a less marked feature ; it may 
be absent altogether, and even when it is a troublesome element in the case, 
the degree of pain is prone to be disproportionate to the amount of redness 
and swelling of the joints, and may be muscular rather than articular. 
(2) Skin eruptions are relatively more common — various erythemata especi- 
ally, but also puroura. (3) Jtheumatte “ nodules ” are almost confined to 
children, having the same age-incidence as chorea (see p. 172-1). These arc 
discrete lumps, varying in site from small peas to borse-b^ns ; symmctTical in 
distribution, they are found in the scalp, along the margins of the scapulai and 
bones of the forearm, about the knuckles and elbows, and, less often, in other 
situations. They arc sometimes tender and painful. They come and go. 
Occasionally they are present in large numbers ; the case is then most likely 
to be subacute in type and very tedious ip its course ; they arc, therefore, of 
grave prognostic imf^rt as to the ultimate elate of the heart, being indicative 
of a “ emouldeting ” endocarditis. They consist of elements approximating to 
the " essential " lesion of the disease to which reference has been already made. 
(4) But the most important difference observable between the disease in 
children and in adults is the fact that hi the former the procesa is not seldom 
Bubacuto in its onset and couiec, and for this reason frequently overlooked 
for a time. Add to this fact that the tendency to heart involvement in these 
subacute attacks is no less than in the more scute and more highly febrile 
bouts, and it is obvious that the recoguitiou of this state of things is of the 
utmost importance. Unfortunately a large number of cases of subacute 
rheumatic endocarditis must needs arise without the possibility of preven- 
tion, but it is probable that o large number might also bo prevented, or con- 
siderably moiled, by prompt treatment of the subacute rheumatism in 
childhood which causes the injury. These attacks of subacute rheumatism 
are sometimes characterised by intercostal pain, sometimes by abdominal 
pain, soTHtriiata by pain in the le^ without apmai reference to the joints. 
There seems no doubt that so-called “ growing pains *’ are often rheumatic 
in nature. In any child so affected the heart should be examiaed critically, 
and from time to time. The presence of sore throat, of sold sweats, of one of 
the etylhcmala, in conjunction with the above-named pains, should deter- 
mine a decision to treat the child os suffering from the rheumatic process. 
The presence of nodules is decisive in a doubtful case. 

Diagnosis. — Cases of the fully developed disease do not often lead to 
difficulty in diagnosis, given ordinaiy care on the part of the practitioner. 
A few alsea.»!e.s. however, require mention. (1) Ptfomia due to coccal infec- 
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tion ma 7 lead to some confosion, and tbe following diflerential points are 
worthy of notice. In eeptictcinia, when there is arthritis, the latter is usuallj 
constant in one or two joints, not fugitive and involving many as in rheumatic 
fever. Moreover, the joint changes tend to snppuralion and permanent 
destruction of the joint structures. Blood cultures and joint-puncture 
fluids are not in&equently positive in pyaimia, whereas they are constantly 
negative in aente rheumstum. Rigors are common in pyamia ; in rheu- 
matic fever they do not occur. If endocarditis complicates pyasmia, the 
heart infection is likely to lead to embolism, a condition not found in rheu- 
matic fever. But between this type of streptococcal septicaemia and rheumatic 
fever all grades of cases are seen. 

(2) In children acute osteomyelitis may be mistaken for rheumatism ; 
rarely does the converse error arise. But the disease-process is nearly always 
mnch more severe, the temperature being much higher and showing greater 
oscillations. The painful part is generallv tbe lower end of the femur or 
tibia, and careful examination reve^ it to be epiphysial rather than arthritic. 
As in pyaimia, to which type of infection the oiscaao really belongs, blood 
cultures are usually positive (Staphylococcus aureus). 

(3) Gonorrhoeal arthritis is not usually so acute a dbeasc, nor is the patient 
often so ill os in rheumatic (ever. The joints ere fewer in number, and, as 
in pysemia, the course of the individual involvement is much longer. The 
inflanunation, too, aTects peri-articular as well as articular structures ; not 
seldom it involves adjacent tendon sheaths also. Gonococci may be isolated 
from the joint effusions. Although the presence of a urethral or vaginal 
disehatcd makes a diagnosis of TOnoirhoeal arthritis likely it docs not prove 
it : and it must be icmembeted that the discharge not in&cgucntly ceases 
temporarily with the onset of the arthritis. 

(4) Acute osteo-arihrilis is a rare disease, but when it occurs it produces 
a clinical picture that is probably closer to rheumatic fever than does any 
other ^ease-process. The patient is more often a woman than a man, and 
is generally older (30 to 60) than is the average case of rheumatic fever. The 
failure of salicylates in full doses to reduce the temperature, and to affect 
beneflcially the course of tbe joint condition, should always raise doubts as 
to the nature of a supposed case of rheumatic fever. This differential point 
applies equally to diseases 1 to 3. 

(5) Gout, when present in the acute arthritic form, may bo mistaken for 
rheumatic fever ; rarely does the converse happen. The patient is generally 
a man over 40 years of age ; the number of joints involved is rarely more 
than two; the skin over these is generally dusl^ red in hue, and sbining; 
there is often definite soft oedema. The presence of severe fain when the 
affected joints are at rest is much in favour of gout. Tie degree of fever is 
usually much less in proportion to the degree of joint inflammation than 
is the case in rheumatic fever. The presence of tophi may be taken as 
confirmatory of gout in a doubtful case. 

(6) Meningococcal meningitis icith arthritis rarely simulates rheumatic 
fever, but one of the writers (H.) has seen such a case, in which there were 
pungent acid sweats and purpura, and the resemblance to a case of severe 
rheumatic fever was for a time very close indeed. 

Treatment. — (1) General. — ^Vith as much promptness as possible, the 
patient is put to bed, and is kept there until it is certain that the heart is nn- 
II 
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affected, or, if affected until it is certain that the inflammatory process has 
ceased to be active (see p. 948). The bed shouU be chosen carefully ; narrow 
enough to admit of easy nursing, and having a soft bat firm mattress. The ^ 
patient lies in blankets with a long flannel garment opening down the front, 
and having sleeves to the wrists; this garment is changed as frequently as 
need be, according to the degree of sweating. The position of the patient is one 
of recumbency, with the affected joints supported in a position of maximum > 
comfort. Movements of the limbs are generally best carried out by the patient’s 
o^in efforts, and in all except severe cases, and where the heart is affected, , 
movements of the body as a whole may also well be left to the patient. The 
basis of the dirt should be millr dilated with water or alkaline mineral waters, 
and 60 long as the fever remains a marked feature of the case nothing should 
bo added to this unless it be whoy, peploniscd milk or barley water. Abun- , 
dance of fluids should be allowed, for a great deal of fluid is lost to the body 
through the profuse sweats. Imperial drink is very u.seful. ^\s the fever 
declines, there may be added to the milk, oatmeal, vegetable soups and 
chocolate. Meat should be reserved for convalescence, and even then should 
be given very sparingly. Tea and coffee are best omitted altogether. Fruit • 
is disallowed. Aperients are given as necessary. 

In the matter of drugs there is a consensus of opinion that salicylic pre- 
parations deserve the name of specific remedies. They control the arthritb, 
cause the fever to decline, and cut short the course of the disease-process. 
They abo lessen the tendency to relapses, end often render these abortive 
when they threaten. It may bo qnite true that they do not prevent the 
occurrence of endocarditis, nor affect this InBammatory process beneficially 
when ooco cstahlbhcd, but a remedy which cuts short the course of a dbesse 
most necessarily, in an indirect mcasnre, oct as a deterrent in respect of its 
complications. Thus, by prompt exhibition of salicylates an attack of 
rheumatic fever may be almost resolved by the eighth day, at about which 
period in the dbease acute endocarditis is specially liable to develop. Certain 1 
it is that pericarditis, and in particular pericarditis with liqnid effnsioii, is i 
much less common nowadays than it was in the pre-salicylic days ; so abo 
is hyperpyrexia ; and it is unlikely, in view of the more general features of 
rhenmatjo fever and its incidence, that the dbease-process has itself under- 
gone any change during the past 50 years which la likely to account for 
these facts. The preparation of the drug which has become most popular 
and deservedly so, is sodium salicylate. It should be given fn sufficient 
guautilies, and the doses should be distributed os evenly throughout Ike 2i hours 
as is compalille with securing good sleep for the patient. At the onset of treat- 
ment of an acute case in an adult, 20 grains should be given every 2 hours 
during the day, and every 4 hours doting the night (200 grains in the 2 4 hours). ; 
Many authorities advise that twice these amounts of Eodiam bicarbonate be 
added to the salicylate to prevent acidosis ; in the writers’ opinion half the 
quantity of bicarbonate, t.c. 100 gcaiim in the 24 hours, b sufficient and less 
likely to induce vomiting. If a child vomits a dose of salicylate, another 
given immediately will probably be retained- As the fever and pain dimiobli, 
these quantities may be given eomewhat less frequently, a note being kept 
on the temperature chart of the total amount given in the 24 hours. In a child 
of 12 years or eo, half these quantities may be given. If no amelioration 
follows these doses in 48 hours they should be increased by 60 per cent. (160 
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grains in 24 houxB). If on exacerbation occnrs, or a relapse threatens, after 
the dosage has been reduced, it should be at once adjusted to its original level. 
The drug is not unpleasant to take, and its taste is easily masked by liquorice 
water as a vehicle. Quite apart from the inestimable value of giving adequate 
doses so as to gain time, there is an additional ralnc in this proc^ure from 
the point of view of diagnosis, for a palienl sxijjenng from. acul& arihriiis with 
fever, who is ncl considerahly 'better after 48 hours’ treatmenl by full doses of 
salieylaies ab/iost certainly is not suffering from rheumatic fever. The diagnosis 
in these circumstances should be at once revised. It will be found that the 
great majority of patients tolerate the above apecified doses of salicylates 
without ill-effects. In the few instances in which it produces vomiting, or 
intense depression, or delirium, or coma, or hairoaturia — symptoms thought 
from time to time to be toxic effects of tbc drug — cither aspirin or salicin may 
be substituted. But care must be taken in deciding that such symptoms are 
really due to the salicylate and are not manifestations of the rhcnmatic poison. 
Modem synthetic preparations of eodiuui salicylate arc fairly free from tlie 
contaminations which were formerly rather common. Jn the early stage of 
the disease it may he necessary to adopt more rapid palliative measures for 
the severe jwm, eapecially if this prevents sleep. Nothing is better than opium, 
either as pair, ipecac, et opii, gra. 10, or pil. saponis co., grs. 5. It is better to 
avoid phenazonc and phenacetin. The treatment of heart complications is 
discussed elsewhere (Sect. XIII.). Against the occurrence of these compliea* 
tiona, apart from the value of early and liberal use of salicylates, wc seem to 
be powerless. But some authors attach importance to small blisters applied 
to too pr«cordium early in the disease. 

Syperpyrexia is met by prompt application of the cold pack, with volatile 
stimuknta ; the pack may need frequent renewal, and in extreme cases the 
water used for it must be iced. Toe most constant vigilance is necessary 
in such cases, which, as already stated, are happily rare nowadays. 

In the tiwtmcnt of prolonged cases of tbe dbease the writers believe 
iodine (preferably not in the form of the potassium salt) to be useful, and 
especially so in cases complicated by serous inflammations, whether cardiac 
or other. Such experimental treatment of these prolonged cases by eera and 
vaccines as the writers have observed has not Jed them to employ either in 
any routine fashion. “ Channels of entry ” should, in protracted cases, be 
adequately dealt with as in (4). 

(2) Lwuil. — The position of optimum comfort of the affected joints has 
been already refened to. Tbe use of splints for fixing the joints often gives 
relief. In the milder cases it suffices to wrap the joints in cotton-wool and 
bandage them lightly. In the more severe cases a lotion of tinct. opii, 1 11. oz . ; 
glycerin, 2 fl. oz. ; water, 12 fl. oz. ; sod. catb, to saturation, used hot, gives 
as much relief as anything. An altcmative is one of tbe preparations of 
methyl salicylate, used freely, but without rubbing. Aspiration of the 
effusion is scarcely ever needed ; its indication, indeed, should raise doubts 
as to the diagnosis. 

(3) During convalescence. — Convalescence is generally slow, and should 
not be hurried. If the heart has Buffered by direct ioflammation. the re- 
cumbent position mnst be prolonged until it is certain that quiescence is 
established in that respect'; thb usually means from 4 to 6 weeks after the 
subsidence of the fever. The disastrous effects of attempting to hasten 
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convalescence in such cases are fo be eeea amongst patients who have been 
treated in institutions which advertise a false efficiency by reporting a 
“ehortor average stay in hospital” than is the case in sister institutions. 
The transUioD from strict recumbency to a sitting posture should occupy a 
whole wcei^ by the gradual addition of pillows, and the further return to 
ordinary active life should be gradnated with care. 

Tonto preparations, such as qmmne and hypophospbites, are useful, but 
the tradition that iron is not well tolerated until late in convalescence — 
though the state of amemia seems to indicate it — is confirmed by experience. 
Diet during convalescence has already been referred to. Massage and passive 
movements of the affected joints may be begun so soon as the infiammation 
has completely subsided. 

(4) Preventive irtatmtnl . — Failing exact knowlcdgeof the essential causative 
agent in rheumatic fever, no effective mode of prevention can at present 
be devised. But if there be a doubtful ** channel of entry ” present in any 
case, this should he dealt with in some radical fashion, in any patient who has 
had an attack, or is a member of a susceptible family. Septic ” tonsils 
should he enucleated, and an appendix which has at any time shown signs o! 
inflammation should bo removed. 


ERYTHEMA NODOSUM 

Etiology.— Although this disease is a definite and easily lecogmsabla 
clinical entity, it is etui oncertain where it should be placed, when con* 
sidcred in relation to nosolo^ or to etiology. Formerly the favoured view 
was that the disease is a mamfestatioa of acute rheumatism. Since, however, 
it is less often than not associated^ with the more definite criteria of acute 
rheumatism (arthritis, endo* and ^ricarditis), since it rarely recurs in the 
same patient, and since treatment by salicylates in full doses does not cut 
short its course, it is very doubtful if it shonld be regarded as a true rheamstle 
affection. A more recent view is that tbe disease is intimately related to 
tubercle : tbe lesions being toxic rather than nctnal areas of infection : the 
isolation of tubercle baciUi from them, originally reported, has not been 
confirmed. Alternative views are not lacking. By some erythema nodosum 
Is thought to bo an scute specific disease due to an unknown virus. CoUis 
suggests that it is a typo of hyper-reactive tissue response to different bacterial 
aUetgena and that the allergens responsible for erythema nodosum in London 
are commonly tuberculin and the toxin of hcemolytic streptococci. 

lb occurs mote otten In. females than \n males (afsoormng to Mtckemie, 
in the proportion of five to one), aud tbe majority of cases are found between 
theagcsoflOandSOyears. Thereisooseasonal incidence. In the experience 
of the writer it is much more common in hospital than in private practice ; 
this and some other observations suggest that bad feeding or insanitary 
conditions may contribute to the incidence of the affection. 

Pathology. — ^Thete has been demonstrated a widespread nrteriolitis 
ID tbe subcutaneous fat, resolving without suppuration or residual fibrosis. 

Symptoms.— The symptoms consist of; (i) the local lesions, and (ii) 
certain constitutional changes. 

(i) Tbe local lesions are bilateral and occur chiefly upon the lower 
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limbs ; indeed, in the great majority of the cases they are confined to these. 
When they appear on thearms they are most often found only in this situation, 
the patient is more often than not an adolt, and the general symptoms arc 
less like rheumatic manifestations than is the case in the more common 
variety o! the disease. The lesions ate round or oval swellings, usually con- 
fined to the estcnsor aspect of the Umbs, affecting the shin regions c^iiefly, 
and varying in size from a large pea to half on orange. There may be two or 
three omy on each leg, or, in severe cases, the greater part of the extensor 
surface may be covered by them. Ibcy involve the subcutaneous tissue 
as well os the sb'n. They are very tender to toneb. On their first appeor- 
ance they ore deep red in colour, later they become purple in hue, and still 
later they often show o definite ccchymotic appeotance — giving rise to the 
name deematitis coutuslformis. In bad cases tnere is n good deal of associ- 
ated cedema of the surrounding tissues. 

(ii) The general symptoms inefode a mild grade of fever (not constantly 
present), joint pains, malatsa and sore throat. But many coses occur in 
which the local skin condition, with pain and tenderness, covers the whole 
of the symptomatology. Constipation is common, and is sometimes severe : 
in a case of the writer’s, in a young man, there had been no action of the 
bowels for 10 days, and the patient had suffered from constipation all 
his Ufe. 

The course of the disease Is from 2 to 3 weeks, but some mild cases get 
well, if treated, vrithiu a week. 

Diagnosis. — The diagnosis is not difSeult. Ilacicliffo-Crocker rays that 
the lerioz2S may be mistaken for sypliilitic noflcs ; the distinction is made by 
the presence of other signs of syphiUs, liy the fact that the pains in the latter 
disease precede the appearance of the node through the sldD, and by the 
lack of response to treatment by iodide of potassium. The lesions of Bazin's 
disease, though they occur on the legs much more than on the arms (as in 
erythema nodosum), though the sex and age are the same and though the 
association with tubercolosisis definite, are chronic and relapsingin character, 
and olceration usually occurs. 

Treatment, — Best in bed, with the legs elevated, and general hygienic 
conditions, suffice to bring about spontaneous recovery’ in all cases. No 
drug has credit for cutting short the course of the disease. Becovery has 
been found to be quite as rapid when the patient is treated by small doses 
of faydrarg. c. cretd with saline aperients, as when she is given full doses of 
godium salicylate. As a local application lead lotion is perhaps the most 
soothing. 


EPIDEMIC MYALGIA 

Synonyms. — Epidemic or Infectious Pleurodynia ; Bornholm disease j 
Epidemic diaphragmatic spasm ; Devil’s grip. 

Definition. — ^An acute infectious epidemic disease of short duration 
characterised by sudden onset of pain in Die upper abdomen and lower thorax, 
pyrexia, sweating, and a tendency to relapse. 

Etiology, — ^Thc disease occurs usmiUy in the late summer and autumn ; 
it mainly affects children rmder 16 years of age. The exciting cause is unknown; 
infection appears to be spread by direct contact only, the incubation period 
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being 2 to 5 days ; tlie patient remains infective so long as the pain persists. 
One attack may not confer lasting jmmumty. 

Pathology. — Nothing is known of the pathology. No abnormality has 
been detected in those eases in which an exploratory laparotomy has been 
performed owing to mistaken diagnosb. 

Clinical Features. — The onset is andden, with acute spasmodic pain 
in the region of the xiphbtemnm and the attachment of the diaphragm, per- 
haps more on one side than the other. The prun leads to shallow rapid 
respiration, and b intensified by deep breathing, bv yawning, sneezing or 
cough ; a spasm during a period of quiescence may dc induced by laughing. 
In adidts, pain may also be complained of in the neck and extremities, and 
there may be some frontal headache. The temperature rises rapidly’, perhaps 
to lOi® i\, and subsides within 24 hours. There is a marked tendency to a 
return of pain and pyrexia during 3 or 4 days, and the second attack may 
bo the more severe. Profuse sweats are common, anorexia the rule, while 
vomiting and diarrheca are seldom met with. 

Tlserc arc no physical signs, other than in the character of the respiration, 
of involvement of the pleura, lung or peritoneum. There may bo some 
cutaneous hypencsthesia and tenderness on pressure in the painful area, 
esperially in the cpigasttiom. In some cases a leucocytosis occurs, and 
cosioopbilia has been reported during convalescence. No abnommOty has 
been detected on X-ray examination. 

Complicatiana are iofrequent. Coa]unctmtis, catarrii of the ^pei 
respiratory tract or orchitis have been reported in certain epidemics. Toere 
are no sequels. Prognosis is good. 

Treatment.— The patient should be isolated, and remain in bed until 
48 hours after the pyrwa and pain have subsided. Ordinary methods for 
tbo relief of pain arc indicated. 

HOftDSfi. 

.4. E. Gow. 


PINK D1SE.\SE 

Synonyms. — lufautile Acrodynia ; Erythcedema ; Vegetative Neurosb. 

History. — The disease was first accurately described by Swift (Australia) 
in 1014, but Selter (Germany) had reported similar cases m 1903, and Swift 
records that be certamiy saw examples of the disease when he was a resident 
at the Hospital for Swk Childier., Qwat Osmond Stswt, in 1SS&. Ecct 
(Zurich) is generally accepted in Eiuopc as having described cases about the 
same time as S%Tift. 

^tiology. — The clinical syndrome b generally ascribed to the effects of 
a widely diffusetl toxia which shows a preelection for the autonomic nervous 
system. It frequently follows an acuto infection of the upper respiratory 
tract and less often gastro-enteritis, either affording a possible portal of entry 
of ft virus. Although not obviously infectious Irora case to case, small 
epidemics in localised areas have occtu^cd in various parts of the world. 
This and a teudcucy to a seasonal incidence in spring and autumn offer 
obvious analogies with acute anterior poliomyelitis; and Slayerhofer has 
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described cases following this disease. Another theory favours a vitamin or 
other deficiency, bat usually affected chfldxen have been well fed. Hyper- 
sensitivity to sunlight has also been put forward, but claims to a euro by 
the csclusion of sunlight in England are balanced by equally •well supported 
claims to great benefit by exposure to eunsbine in Australia. The balance of 
present evidence favours a virus. The disease^ occurs more especially in the 
temperate zones, affects the sexes equally and is almost limited to the period 
covered by the time of the primary dentition. 

Pathology. — Apart from various findings due to secondary infections, 
the specific morbid pathology of the disease is said to include minor micro- 
scopical changes in medulla, cord and peripheral nerves. These consist of 
roimd-celled infiltration, demyelinisalion and cedema. Some authorities 
maintain that even these changes ate duo to a non-specific terminal infection, 
or to secondary nutritional depletion. 

Symptoms. — After a vague febrile onset, as intimated above, the Infant 
fails to recover its previous vigour, and remains essentially misctahle, with 
insomnia, muscular hypotonia, increasing loss of appetite and usually loss of 
weight. After a week or so some degree of stomatitis is commonly found, the 
child dribbles a lot, and just when the whole picture has been confidently 
ascribed to the effects of dentition the characteristic rash makes its appear- 
ance, This consists of three main features: a sweat rash, which may bo 
ptcaent all over the trunk and proximal portions of the Umbs ; a curious 
‘‘ raw beef," puffy, non-pitting <Mema of the hands, feet and frequently of 
the nose ; and eventually varioM degrees of furunculosis and pyoderroia. 
The condition of the mouth deteriorates, teeth may be shed (and swallowed), 
photophobia is often marked, and tbe child ‘‘ burrows " in misery in tho bed- 
clothes, constantly scratching and nibbing the hands and feet together. In 
severe cases the fingers and toes may be seriously bitten and tbe hair plucked 
out. Perspiration of a cold, clammy type is present and produces a “ mousy " 
odour. Wasting aud hypotonia become extreme, the child makes no effort 
to stand or walk, and prolapse of the rectum may occur. Signs of affection of 
the nervous system are shown by a persistent tachycardia — which is constant 
and varies in degree according to the severity and state of the disease — the 
tendon reficxes arc frequently diminished or lost, and it may be possible to 
demonstrate a diminished sensitivity to pin-prick. Tbe disease is usually 
afebrile save for the effects of complications, the blood pressnre is said to be 
raised, although the detenuiDatian of this is a matter of some difficulty, and 
there is frequently a leucocytosis. 

C^^tITp^fca^fo^s.— nte upper respiratory tract mfectfon may spread to 
affect the ears and, more seriously, to prMace broncho-pneumonia, which 
is always a menace because of tbe risk oi aspiration with an infected month. 
Pyelitis is not uncommon. Various local infections of the skin are almost 
invariable in a case of ordinary severity. Sequela?, however, arc unlmown 
and relapses seldom occur. 

Diagnosis. — ^There is no mistaking the disease once it is fully developed, 
and it obviously should be suspected whenever a young child appears to be 
seriously miserable for weeks at a time. Cases have been described with 
most of the classical symptoms, but without the rash or other skin changes. 
Tachycardia occurs in all cases, and unless tho pulse rate is 140 or more a 
diagnoals of pink disease should not be made with confidence. 
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Prognosis. — In the absence of Bcrions complications this is invariably 
good, and one attack confers Irnmniuty. Death is nsnally the result of some 
serious complication but occasionally is sodden after a period of increasing 
rale and irregularity of the pulse. It is suggested that in such cases the 
end is due to ventricular fibrillation. 

Course. — ^Tbe trbole clinical picture may be spread over three to nine 
months, with some variation in the Bcvcrity of the symptoms. 

Treatment. — Since the exact caosation is unknown, preventive measures 
are impossible, and most of the treatment has perforce to be symptomatic. 
Good nursing is c.ssential but hospitalisation is undesirable ; a wril-trained 
nurse in the home is indicated as the patient’s mother is almost invariably 
worn out. If weather permits the child's cot should be in the open air as 
much as possible, day and night. Silk or cotton clothing, frequently changed, 
is best, the eyes should be protected from glare, and some restraint may be 
accessary to prevent quite serious aelf-infliction of damage to the skin, 
rhe diet should bo adequate, well-balanced, mostly liquid and offered cold, 
frequently and in small quantities. The troublesome anorexia can only be 
dealt with by skilful nursing. Deference to the deficiency theory of origin 
would indicate the administration of vitamin concentrates A, B, C and D, 
raw liver, and some yeast preparation, such as yestamin. Good results have 
been claimed foe the injection of vitanun B, in massive doses, such os 1000 
international units once a week. This has the merit of being a convenient 
way of treating an out-patient at a hospital. Whole vitamin B complex has 
also been u.«ed ns well as individual constituents of the vitamin B series, 
Belletgal (one to three tablets daily for several days) is believed to counteiaot 
the e^cts of the disease upon the aulonomio nervous system. Some sedative 
is essential and a mixture of cbloial and bromide, accotdmc to tbe age, 
is probably the most suitubic and should be used freely. For the sm 
a tepid batb (to which disinfectant, such as liq. bydratg. percblot., may 
well be added) once or twice daily, followed by a methylated spirit nib and 
copious powdeiiug with a fine and talc (not starch) powder, will help to 
promote comfort. The irritation may be slightly allayed by calamine lotion 
or the uso of menthol in pataffm (1 per cent.) dabbed on at mgbt. The 
mouth requires great care. Giving the child swabs soaked in hydrogen 
peromde may be recommended, and actual inflammatory lesions should be 
dabbed with ruethyl violet solution (I per cent, in water). During con- 
valescence an iron tonic and n change to the seaside help to promote complete 
cure. 


Alan lUoN'cniEFp, 
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DISEASES DUE TO METAZOA 


A, DISEASES DUE TO TREMATODES 
OR ELUKES (DISTOinASIS) 

PAKAMPHISTOMUSIS 

Definition — An invasion of man with ampliistome flutes of the family 
Paramphialomida. Two of these paraaitea are known, IVotaonius icaUoni 
{OiaiorchisiDatsoni^. — L.8tol0mm.x4to5mm.; Ova, 120 to 130x75 to 80/t. 
The paraaito has a reddish-yellow colour when fresh and inhabits the 
duodenum and upper part of the small Inlestine. Qaslrcdiscus hominis,— 
3j.6tQ8mm.x3to4mm.; Ova,100x72>i. The panute has a largo posterior 
disc by which it attaches itself to the mucous membrane of the bowel ; it 
occurs in the caecum and colon. 

Symptoms.'^Diarrli(sa, with loose bilious stools in the case of the 
former parasite, and intestinal disturbances with dianba»a in the Utter. 
The eggs of both parasites are found in the fsces. 

Treatment.— ^rbon tetrachloride (3 c.c.) is probably specific. 


FASCIOLIASIS 

Definition. — An Invasion of man and other animals with flukes of the 
family FasdoUdee. Several of these are known. 

(1^ Fasciola hepatica {Distoma hepaticum), the common liver fluke in- 
habiting the bilo ducts of sheep and other mammals. — ^L. 20 to 30 iQm.x8 to 
13 mm. The ova are operculated and oval, measuring 130 to 145x70 to 
90 /*. From them miracidia emerge which develop into sporo-c^sts, redira 
and cercariffi in snails of the species Limnmt IrancatiJa ; later the cercarim 
encyst on grass stems and are sohsequentl^ eaten. 

Symptoms. — Man is occasionally infected ; light infections may be dis- 
covered accidentally during stool examinations, while severe cases may 
euccumb to secondary cholangitis and liver abscess. In sheep the disease 
produces liver rot, wluch may be fatal. 

Treatment.— Filix-mas administered in milk or capsules in n dose of 
0-1 c.c. per kilo, and repeated in 24 hours will destroy adult, but not young, 
flutes. Good results arc reported following a course of emetine injectiona. 
Carbon tetrachloride is effective in sheep and has been favourably reported 
on in human cases ; it is, however, a dangerous drug where there is calcium 
deficiency. Success bos folowed the oral administration of large doses of 
magnesium sulphate combined with intravenous injections of stibosan. 

SZ9 
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. (2) Fasciohpsis buski {Distotna cnusam) — L. 30to 70 min.x 12 to 14 mm; 

Ova, 120 to 130x 77 to ^ — ^Thii ^ant fluke U found in China, Borneo, 
Malaya, Assam, Bengal and other regions in the East : it inhabits the small 
intestine, particularly the duodenum, produemg focal lesions. The immature 
eggs are voided in the feces, the mitaetdium maturus in three to seven weeks 
and escapes through the opercnlum. Itcntersccrtaiu snails [Phnorhis ccniosus, 
Ses7nenitna nitidella, etc.) and develops into eporocysts and redi© which 
generate ccrcaria) ; the latter encyst on water plants — water caltrop and 
water chestnut — man becoming infected by eating the corms. The cercari© 
excyst in the duodenum and mature. 

Synonym. — TLo incubation period is three months. Initial symptoms 
include hypogastric pain, acid dyspepsia relieved by food, and diarrhoea. 
Later, aslbema, oedema of the face and extremities, ascites and dry, harsh 
skin develop. 

Diagnosis. — The condition may aimnlale gastric ulcer or typhoid, and 
is diagnosed by Ending the ova in the stools. 

Treatment. — ^PnoraTL-icnc. — Consuls of cooking water caltrops and 
water chestnuts and sterilisation of night sod. 

CmuTrvE. — Carbon tetrachloride (3 c.c.),heiyI*tcsorcinoI(l g.) and beta- 
naphthol (5-10 grains) arc specifics. 


P^VEAGOMUIASIS 

Parajom'mtM w«{erman» (Distoma D. ringcri) 

Definidon.— An invasion of the pulmonary tissues by the lung fluke, 
a member of the family Xro^Iotremaiida. 

■Etiology.— Paragommiasis occurs codemically in the For East, especially 
Formosa, Japan, Eorea and China. The adult uukes (7*5 to 12 mm.Xi to 
6 mm.) form cyets in the lung, where the broad, oval, immature, operculated 
ova (80 to 118X50 to 70 /i) escape via the bronchi and appear in the rusty 
brown sputnm : they arc also found in the f»ces (40 per cent.). After 
attaining maturity the miracidtom emerges, and mvades a melaniid snail, 
especially 3/elania Itheriina, wheie it forms spoiocysts, redim and, later 
ccrcari© which encyst in the gills, liver and muscles of certain fresh-water 
crabs or Cray fish — Polatnon <^tis%pes, etc. If eaten by man the adolescaria 
emerges in the duodenum and migrates via the peritoneal cavity and dia- 
phragm into the lung. 

Pathology, — ^Host reaction results ia cyst formation around tbo fluke, 
which generally communicates with adjacent bronchi, into which the eggs 
and anchovy-sauco cyst content arc discharged. Pulmonary lesions consist 
of fibrosis, cystic dilatation of Ibo bronebi, pseudo-pneumonia and tubercle* 
like abscesses. Similar cysts may involve the intestinal mucosa, bile ducts, 
peritoneum, pleura, brain, spleen and liver. 

Symptoms.-— These ate divided as foflows : (1) General, which include 
adenitis and skin ulcerations ; (2) Thoracic, characterised by cough and 
hajmoptyeis with physical signs of broocho-pnenmonia, pleural effusions or 
bronchiectasis ; (3) Abdominal, with inrmivement of the liver, spleen, pancreas 
or intestine : if the latter, there is diarrhoea with eggs in the fawes ; (4) 
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Cer^tral, Tritb Jacfceonian epilepsy, hemiplepa, monoplegia, apliasia and eye 
symptoms. Headaches, loss of zneznoiy and iMomaia may be present. 

Diagnosis. — This is made by finiung ora in the sputum or fjrccs. The 
coropleroent’fixatioo reaction may be of assistance; cosinophilia is also 
present. 

Prognosis. — ^Brain cages are fatal, and the outlook is bad in all severe 
infections. 

Treatment. — Abstinence from eating row fre.‘<b-water crab or Cray fish 
prevents the disease. Emetine and tartar emetic temporarily relieve pub 
monaiy symptoms, but cures are donbtfnl (Fatut), 


CLONORCfllASIS 

Definition . — An invasion of tbe bile ducts of man and other mammals 
with tiematode parasites of the family Opitlliorckidw, occurring in Japan, 
Korea, China, etc. 

Etiology, — Chnorctiis tinensU (DUtoma einense ; Ojnslhordiis stnensts, 
etc.) is a apatulate fluke, measuring 10 to 20 mm. X 2 to 5 mm. Its yellowish* 
brown ova are oval, possess a well-marked operculum, and measure from 
27*3 to 35TXll*7 to 19-5 /t. Viable eggs are ingested by cettaia bithyniid 
snails {Parafoasarulus tlriclulus, Bitkynia fucksiana), and the miraoidia, 
pcnetratinc the soft parts, form sporocysta, redise and finally ccrcaris, which 
escape, ana encyst in the flesh of certain freshwater flsh of the family Perddev, 
OobiidcB and Anahaniidce. When the mammalian host eats infectM fish the 
adolescaria escapes in the daodenom and directly invades tbe bile ducts, 
especially the left, owing to its straigbter coarse. 

Pathology. — ^Initially infection leads to primary proliferation of the 
biliary epithelium and thickening of tbe doct wall ; later this becomes 
greatly tnickeued, and finally cirrhosb of tbe liver with destruction of the 
parenchyma results (Foust). Tbe pancreatic duct is eometimes involved. 

Symptoms. — cases may be symptomless, but the heavier infections 
show auoiezia, epigastric pain, hepatomegaly, diarthcea, wasting, jaundice, 
cedema and ascit^. 

Diagnosis. — ^This is made by finding the eg^s in the fasces. 

Prognosis. — ^This is dependent on the intensity of the infection ; heavily 
infected cases occasionally die, but mild and moderate ones invariably surriTC 
unless some intercurrent disease develops. 

Treatment. — Prevention lies in the cooldag of freshwater fish before 
consumption. Tartar emetic intiavenously possibly reduces the number of 
worms, while gentian, crystal and methyl violet reduce the intensity of in* 
fcction as measured by the egg-cell count. Gentian violet is given as n 
keratin-coated pill (2^ grains) thrice daily after meals for ton days ; for 
intravenous use 40 c.c. of an 0-5 to I’O per cent, solution is injected every 
other day ; not more than 6 g. is advised (Faust). 

"When the liver is enlarged and tender, bfle drainage may be accelerated 
by concentrated magnesium sulphate fed through a duodenal tube left *n situ 
for several days. It decreases mtra-biliary pressure and absorption of toxic 
material, but does not cure. 
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HETER0PHY11>U5!5 

Definition. — lufection with flakes of t!ie family Ueterojihyida. Three 
yenera occur ia nuin. 

(1) Bderophyes htterophyca {Dutoma helerophtics, etc.). A miauto 

intestinal fluke infesting man, the dog, cat, etc., in Egypt, measuring 1-0 to 
l*7x0-3 to 0-4 mm. The oval, light*browa, operculatod ova measure 28 to 
30x15 to 17 fi. Though the Wo cycle is not completely known, the 
corcarito encyst in mullet c^hofus), the iugestion of which causes 

infection. 

(2) Utlerophya kahuradai diflers morphologically in the great size of 
its acetabulum, etc. 

f3) ife/agonvmus i/okajouKii, — This pear-shaped fluke measures 1 to 2‘5x 
0*4 to 0*75 mm., while its cg^ closely resemble U. heterophyes, measuring 
26-5 to 28x15-5 to 17 p. The Ufo cycle passes tlirough Melania libertina 
and allied molluscs, tho cercariat encysting in the edible fish, Tlecloghssus 
alitcciis. 

(4) A number of other heterophyid flakes, including Alonorehotrema taicJii^ 
M. taihohti, DioTcltilrema pseudodnata and Belerophyes hrtvicaca, have been 
recorded by Africa and Garcia from Manila. 

Patholog 7 .>-The flukes become attached to the intestinal mucosa by 
their suckers, iuducing mild luSammatocy reactions and eosinophilia. 

Symptoms.— hlild digestive disturbancesanddiarrheeawith blood in the 
stools may result in severe infections. Often the condition is symptomless, 
the diagnosis being made by finding ova in the feeces. In their cases ia Manila, 
Africa and Qarcia have described a condition of cardiac hetetophyidiasis, 
resembling cardiac beriberi, associated with sclerosis of the mitral valves 
and fibrosis of the myocardiom ; beteropbyid ova were demonstrated an tho 
local lesions. 

Treatment.— Carbon tetrachloride, betecapbthol, thymol, the olcotcsiu 
of aspidium, or eucalyptus, castor oil and chloroform mixture are eSicacious 
in eradicating the infection. To find the parasites, tho stools must be strained 
through mu^. 


SCinSTOSOMIASlS (BILHARZIASIS) 

Definition. — Invasion of man with blood flukes of the family Schistty- 
Three species ate well known — Sc^tstosomo fttcinafobiuin, jS. morwoni 
and S. yoyoiucum. More taiely man may be affected by S. Isov-vs and 
S, malthei. Life cycle. — The parasites inhabit the portal veins and their 
tributaries, depositing ova in toe hollow viscera, •whence they escape •via tho 
urino or faces *, on contact with water mirocidia emerge, invade the appro- 
priate moUuscan intermediary, in which sporocysta and cercanaj develop 
(Miyalri and Leiper). The latter mvada the skia and find their way to the 
portal system, where the sclustosomuls mature. The tubercuhated male, 
originally a flattlsh fluke, has become rounded by intolling of its edges to 
form the gyniccophoric canal, in which the thread-like female lies. Both 
sexes have an anterior, prehensne sticker and a posterior, suctorial sucker 
by •which the worm maintains its position against the portal blood stream. 
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S. h{vmal^>hium (BUhsnia hoTiuitobia) occurs in Africa and parts of 
Western Asia, etc. 10 to 15 min.XO-8 to 1*0 mm. ; f* 20 mm.X 0-25 mm,). 
The ova have a sharp terminal spine and measnre 320 to 160X40 to 60 ft. 
The intermediary hosts vary considerably, being Bulinus conlorlus, etc., in 
Egypt, Physopsts qfricana in Natal, and Planorbis niritd;ensw in Portugal. 
S. mansoni is found in Africa, South America, etc. ( d 10 to 12 mm.x 1*0 to 
1'2 mm., P 12 to 16X0-16 mm.). The ova have a lateral spine and measure 
140 to 165X60 to 70 ft. The intermediary host is Planorbis boissyi in Egypt, 
and Physopsis africana in Natal, etc. S. japonicum is confined to the Far 
East— Japan, China, Formosa and the Phmppines (d 12 to 20 mm.xO-5 to 
0-55 mm. <? 15 to 26 mm.xO-3 inm.). Tho ova possess a lateral knob and 
measure 100 to 110x55 to 65 p. The intermediate hosts arc Kaiayama noso- 
phora, R, formosana and Oncoinelanta liupensts. 

Pathology. — In S. iapanicum and S. mansont the worms arc found in the 
portal eystezn, especially ita zocseotcrio branches, ora being deposited in 
large numbers in the colon and liver, and to a leaser degree in the small 
intestine, mesenteric glands, stomacb, pancreas and rarely the spleen. In 
S. hamalobium they wander still farther a6cld via the inferior basraorrhoidal 
plexus into the pelvic plexuses of veins, especially the vesical, prostatic and 
uterine ; eggs are deposited in the bladder, prostate, seminal vesicles, urethra, 
the lower tWd of the ureter, cervix and vagina. These plexuses communicate 
with the inferior vena cava ; in consequence stray ova filter out into the 
lungs latbei than the Uvet. Apart from toxic eTects and suctional trauma 

J iroduccd by the schistosomes themselves, the epg deposits caose considerable 
ocal inflammatory reaction, at first giving rise to email pseudo-tuhcrcles 
initially composed of giant ceils, eosinophtfes and round cells ,- later these 
disappear or are replaced by whorls of fibroos tissue in which degenerated 
and calcified eggs arc found. The characteristic papillomata form as a 
combined result of irritative downgrowth of epithelium produced by toxic 
substances liberated from worms and ova, and submucous cellular accumnla* 
tions pressing the mucosa upwards from below. 

Spectol pathology.— S. japonicum and S. mansoni produce various colonic 
lesions, including round, whitish, submucous pseudo-tubercles, bilbarzial 
colitis, and papillomata, which mar slough oil, leaving round ^cers. All 
these lesions may be visible with the sigmoidoscope. In addition, marked 
fibroid thickening and contractures of the Mwel wall, mesentery and omentum 
sometimes occur. Periportal cirrbosb of the liver, which may or may not 
be associated with bilharzial splenomegaly, is met with. Other lesions 
include rectal papillomata, prolapse of the rectum, perineal granulomata 
and ischio-rectsu fisinh-e. In 5. mansoni egg deposits in the spinal cord may 
produce myelitis, and granuloma of the brain simulating cerebral tumour is 
recorded in S. japonicum. In S. hcEmatobium vesical lesions are dominant, 
but in addition there may be involvement of the ureters (lower third), chronic 
fibrosis of the prostate and seminal vesicles, bilharzial infiltration of the 
cervix, vagina and periurethral tissues with sinus formation, and granulomata 
of the penis and vulva. In the bladder the earliest lesions arc minute 
petechiee and round, yellowuh, psendo-tabcrclea studding its surface ; later, 
papillomata and ulcers may develop, while chronic fibroid thickening and 
the so-called “sandy patehes” are Tory characteristic of the chronic 
stages with calcified eggs. The:^ lerions are demonstrable cystoscopically. 
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Pulmonary fibrosis associated with egg deposits is not uncommon, but 
involTement t>i the colon and liver ia minimal. 

Symptoms, — ^Threc stages can be reco^scd : (I) invasive ; (2) toxic or 
anaphylactoid ; (3) localised disease (a) early, {h) late. 

(1) Invasive . — The entry of cercan® may give rise to transient rash and 
local irritation lasting 2i to 48 honrs (Kaburc disease). 

(2) Toivc or anapAi/lactoid . — ^WitHn 2 to 8 weeta a clinical syndrome may 
appear, characterised by urticaria and an intense cosinopldle leucocytosis ; 
in addition there may be rigors, abdominal pain, enlargea, tender liver and 
spleen, d^pnoea, bronclutis, anorexia, diarrhsa and fever, lasting a few 
days to several vreeks; the severe cases often simulate typhoid. T& stage 
is most marked in S, japontcum (Katayama dbease), but it is also described 
by Diwson in S. tnansoni and by Fairley in S. hesm^obium. 

(3) Localised dtsense.— Local features dependent on egg deposition in the 
bladder or colon are nob generally apparent for three to nine months after 
infection. In S. Accmoloiium early symptoms include scalding or frequent 
inictaritioD,peni!e,perine3l,euprapubicorloiadiscoiBfortor pain.and terminal 
hematuria, the blood being bright red aad increased by exerdse. At this 
stage the prostate may be congested and tender, cystoscopic examinarion 
shows the characteristic yellow, round poeudo-tubeTclcs.and the urine coutmns 
leucocytes, crythrocytas and terminal*spined ova which may abo appear in 
the fiBCCS (40 per cent.). For years intermittent htomatnria may be the 
only clinical maoifestatioa, the aobaequent course depending os such com* 
plications as carcinoma, cystitis with an alkaline nrine containing much 
muco-pus, and renal involvement. In S. tnansoni localised features may be 
absent or a chrome bilharrial dysentery may develop, characterised by colicky 
abdominal pain, the passage of blood and mucus, and tenesmus. Between 
attaclo) there u rectal discomfort, but the stools are solid, and coated with 
mucus, which may contain the characteristic latciel-epincd ova. Later 
periportal cirrhosis and splenomegaly with ascites, etc., may supervene. In 
S. _;aponjeu7n similar dj^enteric symptoms are present. The chronic stage 
■with cirrhosis and splenomegaly is characterised by weakness, emaciation, 
pallor, secondary aniemia, dilatation ol the abdominal veins, and finally 
ascites and liver insufficiency. 

Complications. — In S. hevtnaiohium there may be chronic nephritis or 
hydronephrosis due to backward pressure, or septic cystitis with pyonephresis 
or ascending pyelonephritis. Cardnoma of the bladder, penis or vulva may 
also ensue, while bilh&tzia papLUomata and vesical calculi are not uncommon. 
In S. yaponreuTB and 5. mansoni hepatic cirrhosis, liver insufficiency of 
tatrincrmu ol the liver may supervene. 

Diagnosis. — In the c.arly toxio or onaphylactoid stage the diagnosis may 
be suggested by the intense eosioophilia and confirmed by the ceicarial com- 
plement-fixation reaction (Fairley). In the localised stage tbe diagnosis is 
generally made by finding ova in the excreta, but the complement-fixation 
reaction and the cystoscopic or sigmoidoscopic findings often prove of con- 
sideralile value. In examining for S. tnansont or S. yoponicum, the mucus 
covering of the stool should be eelecled, and in S. htrmaldbhm the last few 
cubic centimetres of urine passed ; several examinations may be necessary 
and eggs may be found in scrapings from the bowel wall obtained with a blunt 
curette during sigmoidoscopy, when otdinaiy fecal eiaminatiens are negative. 
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Prognosis.— The prognosis is bad in patients continuously exposed to 
infection, or in late cases when hepatic or renal insufficiency, septic infection 
or carcinoma has superrened. 

Treatment. — ^Prophylactic. — ^This consists in curing the disease in 
man, in preventing excretal contamination of water, in destruction of snail 
vectors and in avoidiug contact with infected, water. 

Curative. — ^Two trivalent antimony compounds, tartar emetic and 
stibophen (fouadin), aa well as emetine hydrochloride, exert a specific lethal 
action on the adult schistosome. During treatment rest in bed is advisable, 
especially if complications exist, but in Egypt and elsewhere often ambulatory 
treatment is alone practicable. 

(1) Tartar einetic, first aucccssfoUy introdoced by Christopberson, is given 
intravenously in 10 c.c. of ealiue every second day, commencing with i grain 
doses and increasing by i grain until a maximum of 2 grains is attained. 
The solution must be freshly ateriiised, and the total couiao for the adult 
should et^ual 30 grains. The drug kills the schistosomes, and viable ova 
rapidly disappear from the excreta. Cough, vomiting and torac muscular 
pains may fouow its administration, but the drug is generally well tolerated 
except in cases complicated by bepatio cirrhosis, renal involvement, sepsis, 
etc. Great care must be taken not to inject the solution into the tissues, 
as severe lodammatioa and necrosis result. 

(2) Slibopken (fouadin) fantimony-pyrocntechm-disuJphonate of sodium) 
should be given In an all-glasa s^oge in C'3 per cent, solution ; the total 
coarse consists of 40 o.c. administered in nine intromuscular injections 
extending over a period of 16 days. 

The usoal medical and surgical measures should bo employed for compli- 
cations as they arise, and rectal aod other pol>’ps which do sot resolve wrtli 
specific therapy may seed excision with the electric cautery. 

N. Hamilton Fairley. 


B. DISEASES DUB TO CESTODES 

TiENlASIS— TAPE-WORMS 

DeSnithn. — T^aksis is peodaced by diHarsnt fenas of fcpc-srormr 
occurring cither as adults in the iatestine (intestinal t^itiasis), or as the 
developmental stage in the muscles and other host tissues (somatic 
taniasjs). 

Intestinal T^nusis 

(1) Tcenia solium (Linmeus, 1768). — The pork fape-worra measures 2 to 3 
metres in length. Tho head is globular and possesses 4 suckers, a rostcUum 
and a double row of hooks. The uterus never has more than 12 lateral 
processes (diagnostic). The ova arc spheiicai, 31 to 40 /x in diameter, haidng 
a thick-walled shell and an oncosphere with 3 pairs of booklets. The cysti- 
cerus stage is passed in the pig (Cpstieercu* celluloses), and man becomes 
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iafected ty eating undercooked ** measly ’* pork. Pickling ami smoking do 
not kill cysticerci. 

(2) Ttenia sa^nata (Goeze, 1782). — The beef tape-worra measuies 3 to 4 
metres in length. Its head is cubical with four suckers, but no armature ; the 
uterus contains 15 or more lateral processes, thus differentiating it from 
T. scKttw, tboueb its o\"al eggs, measuring 33-40x20-30 >i, may be indis- 
tinguiahable. The cysticcrcus stage is found in the ox (Cyr^icercMs bovis) and 
man becomes infected by eating undercooked beef. 

(3) Dipt/lidium caninum (Linnaua, 1758). — common tape-worm of the 
dog is occasionally found in man. Human infestation with Tcenia con/wa, 
Tania ofricana and B eriiella salyn has been described on two or three occasions. 

(4) llymenolepis nana . — Tltia dwarf tape-worm, which is common ia 
Southern Europe, the Southern United States and India, inhabits the small 
intestine of man. It measures 2-5 to 4-0 cm. in length, has four hemispherical 
suckers and a short rostellum with a single row of hooka. The eggs measure 
30 to 40 microns in diameter and contain an onchosphere. No intermediary 
host is required, as the eggs Latch out in the intestine. After penetrating the 
mucosa the embryos develop into ccrcocysts, return into the lumen of the 
bowel, become attached by their heads to the villi and develop into mature 
worms. 

(5) ViphyUobothrium latum (Linnmns, 1768) (Tania hla, etc.).— The broad, 
fish tape-worm, some 2 to 10 metres long, possesses an almond-shaped head, 
but no armature. The immature eggs are oval, operculated and measure 
70x45 p. After three to five weeks' development in water the hexacanth 
emb^o escapes and is ingested by some species of cyclops or allied crustacean 
in the body cavity of r^ich it develops into a procercoid larva. Infected 
crustaceans roust bo swallowed by certain fish, t.e. before the plcrocercoid 
larva develops. Man becomes infected by eating the undercooked, infected 
fish. Other species, such as D. cvrdatum, D. panum and D. hougkoniy have 
been described on one or two occasions as has also Diploganoporus grandis and 
Braunia jassyensia. 

Symptoms. — Symptoms maybe absent, or gastro-intestiaal disturbances, 
sucb as anorexia, voracious appetite, dyspepsia, abdominal pain, colic and 
dlanhcna may result. Neurastuenia in adnlts, and headache, couvulsions and 
strabismus are described in cbildreo. Occasionally D. latum is associated 
rrith severe megalocytic anaemia. 

Diagnosis. — The diagnosis is made by identifying the appropriate 
segments or ova in the excreta. Skin hypcrscnsitiveness to tape-worm 
protein and cosinophilla may be prescut. 

Treatment. — ^PUix mas and carbon tctiacbloride arc effective remedies 
for all the tape-worms, provided preliminary starvation and terminal purga- 
tion with salines be instituted. After a liquid diet, consisting of broths, 
orange juice, dextrose, etc., for two days.duringwbicbtimo the bowels are well 
opened, extmetum fillds Uqutduni in 30 mimim doses is given, in gelatine 
capsules or cmolsioo at 8.0, 8.20 and 8.40 a.m. In obstinate cases an extra 
30 minims may bo given at 9 a.m. and 30 minims of oil of turpentine as well. 
8odinm or magnesium sulphate (gr. 240) is administered at 10 s.m., and all the 
motions subsequently passed mu^ be carefully sieved and examined against a 
black background to identify the head ; castor-oil must Tievet be used as it 
dissolves out fih’cic acid and leads to poisoning. If the head is not recovered, 
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treatment may be repeated in ten days* time, or three montba' interval may be 
allowed, by which time eegmenta wiU have generally reappeared if the worm 
haa survived. Carbon tetrachloride is given in capsules, the maximtun adult 
dose being 3 c.c. ; this is followed by a saline purge three hours later. Some 
report that it is advantageous to combine oil of chenopodium (1 c.c.) with 
carbon tetrachloride therapy, as in the treatment of ancylostomiasis. 

The megalocytic antemia associated with D. Wum infestation responds 
satisfactorily to oral liver extract therapy, but recurs unless the worms be 
eradicated by specific drug treatment. 

Souano T.£KU8ts 

(1) Spari/antiTn mansoni. — This is tlie picroccrcoid stage of DiphyUo- 
holhriuin mansoni (Cobbold, 1882) which h-ss a somewhat similar life-history 
to D, latum. The adult worm infests the intestine of the dog and cat, the 
ciliated embryo is ingested by Cyclops leucKarti where it develops into a 
procercoid larva. When swallowed by the second intermediate host, which 
may he a snake, bird or mammal, including man, the cyclops is digested, the 
liberated larva penetrates the stomach and, travelling under the peritoneum, 
reaches the deep somatic muscles, also the iliac fossa, lumbar le^on, pleura, 
urethra and eye whore it multiplies aacxually by transverse fission, many 
epargana resulting from a single picroccrcoid (Faust). Ingestion of spaigana* 
infested tissues by the dog and cat results in intestinal tamasls, but the 
adult stage does sot develop in man. 

Symptoms.— Paio, swelling and <cdcma of the snbentancous tbsues and 
muscles eometimea occur, and in ocular apargauosis, which is common in the 
TonJnn delta, indammatiou with paio, redness, mdema, lachiymation and 
ptosis may result. Human infection in China often follows the direct trans- 
ference of spargana from infected frogs which are applied locally in the 
treatment of ulcers, etc. (Joyeus and HoademeT). 

Diagnosis. — ^This is made by finding the unbranebed sparganum larva) 
embedded by their scolices in a slimy matrix in the tissues. 

Treatment. — ^Where possible the parasite is removed Burgically. 

(2) Sparyanum praliferum (Ijanta, 1905). — This species aCects man in 
Japan, innumerable spargana producing nodules and honeycombing of the 
tissues, and elephantiasis if the lymph channels be involved. The adult 
stage and life cycle are unknown. 

Jlcww JeJSsm , — The eyrsiSctJCOS Btsge nf T, i,e. cystJcejcnaLv 

is occasionally found in man who may or may not have harboured the adult 
parasite. The cyst, which is generally suirounded by a fibrous-tissue capsxilc, 
consists of an opalescent bladder containing a single evaginated head with 
booklets. Various tissues, including the brain and its ventricles, the liver, 
lungs, orbit and the somatic muscles and heart, may be involved. It occurs 
m Europe, Africa and Madagascar, and in soldiers returning from India and 
Egypt. Macarthur has found it to be a common source of epilepsy. Man 
probably acquires the disease by auto-infection, or eating uncooked food, 
such as lettuce, to which dried segments of T. toUum are adherent. 

Symptoms. — Subcutaneons nodules (Jx2 cm.), muscular weakness, 
cramp and pains may be encountered, also Jacksonian epilepsy, petil mal, 
various psychoses and occasionally focal lesions of different types, if the brain 
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be inrolred (Ci/slicercus ctUuJoscs). The diagnosis Js cstablisbcd by biopsy of a 
fltibcutnneous cyst, or X-ray examination revealing calcified nodoles in the 
mnscles. Ophthalmoscopic examination may fihoyr retinal lesions, while 
cosinophOia and elan bjpersenaitivenesa and positive complement-fixation 
reactions with tania antigens m&y bo found. Accessible cysts can bo excised, 
bat the prognosis is bad if the brain bo involved. The most dangerous period is 
tbe sixth to the eighth year, when cerebral disturbances moat frequently occur. 
Mental deterioration and death frequently result, but even those developing 
cerebral cysts may recover. Elts should be controlled by luminal and 
bromide. 

(4) Tcmia muUicepa (Leake, 1760). — C<rnurus cerchraUs, the cystic stage 
of the canine tape-worm, T. tmhiceps, commonly affects the brain of goats 
and sheyi ; it has been recorded in man, producing epilepsy and aphasia. 

(6) EchinoeoccM manulosus (Batch, 1786). — This small tape-worm {2-6 
to 6 mm. in length) inhabits the intestines of dogs, jackals and wolves ; it con- 
sists of a head with four enckers, a rostellnm and booklets and three or four 
segmenta, of which only the ternunal one is gravid. lathe intermediate hosts, 
which inclnde sheep, cattle, pigs and man, hydflted disease is produced, 
Man becomes infested from swallowing water and uncooked vegetables, etc., 
contaminated with infected canine faeces, or by handling and fondling in- 
fected dogs. Hydatid disease is frequently contracted in childhood and is 
most common in sheep-breeding countries like Australia, Kew Zealand, the 
Argentine and South Africa •, it also occurs in Iceland but is less frequently 
encountered in Enrope. 

After the egg is swallowed, tbe six-hooked embryo escapes &om its shell, 
traverses tho mtcstical wall, invades the blood vesseb, and metastasises 
generally in the liver, but less ireouently in the lungs, brain, bones, and 
mnsclcs, etc., where it loses its boolcs end forms a cyst, the wall of which 
conaiats of two layers, a landnateil outer layer, the ectocyst, and a granular 
inner layer, the endocyst. As tho <yst grows, it exerts mechanical pressure 
and toxic ^ects on adjacent host ti^e, resulting iu inffammatory reaction 
and the formation of a fibrous tissue capsule known as the adventitia. Endo- 
genous budding from tbe granular layer of the cyst results in the formation 
of brood cansmes, scolices, and daughter and ^anddaugbter cysts. Exo- 
genous budding sometimes occurs, especially in bone, while atypical develop- 
ment in viscera like the liver may result in alveolar or multilocular types of 
hydatid. It is immobable that a second parasite, E. muUilocuhris, exists. 

Symptoms. — Tho clinic.al picture is very varied. Cysts may be symptom- 
less for many years until pressure effects are produced, or they may rupture 
or suppurate with the production of acute Ulness. Kupture into a vein may 
lead to sudden death from an embolua of daughter cysts, or to an anaphylactic 
syndrome characterised by injected coniunctivic, lacbrymation, vasomotor 
collajMC, urticaria, oedema, respiratory aistre.<i3 ond eosinophilia. Rupture 
into the peritoneal cavity may produce an acute abdominal crisis followed by 
peritoneal echinococcosis, secondary cysts developing from scattered scolices, 
or if the cyst rupture into a bronchus natural euro may ensue. Suppnration, 
especially of liver cysts, js not uncommon, while in some 30 per cent, of cases 
(heir degeneration and death with subsequent calcification lead to natural 
care. The i^erior aspect of the right half of the liver is the commonest site 
affected, while the right lung is three times as often involved ns the left. 



STRONGYLOIDIASIS 339 

Brain cysta closely simulate cerebral tumour, while echinococcosis of bone, 
owing to its rapid exogenous growth, often leads to a fatal issue, especially 
when the pelvis and vertebral column ore involved ; n pressure myehtis may 
result. 

Diagnosis. — A history of contact with dogs in childhood is important ; 
hydatid thrill, if present, is pathognomoiuc. Collapsed cysts, membrane, 
scolices and booklets may be coughed up or passed per rectum, while the 
aspiration of a clear watery fimd containing considerable amounts of sodium 
chloride and hydatid elements clinches the diagnosis. Aspiration, however, 
should never be carried out in Inng cysta except on the operating-table owing 
to the danger of drowning from rupture into the bronchial tract. X-ray 
examination is of considerable importance in localising liver and lung cysts, 
while the complement-fixation and precipitin reactions and the intradermal 
test have greariy increased the percentage of cases correctly diagnosed before 
operation. Eosmopbilia may ocenr, especially if a cyst has recently ruptured. 

Treatment. — ^No medical treatment is available except for the anaphy- 
lactic syndrome, when adrenaline (10 min. of 1 in 1000 solution) should be 
administered. As a rule, calcified cysts should not be operated on. After 
the injection of formalin to kill acobces in hepatic cysts the contents should 
bo evacuated and the adventitia sewn up in smaller sized cysts ; suppurating 
and lai^e cysta must be drained. Special cars must be taken to prevent soiling 
of the peritoneum with the cyst contents in hepatic hydatid, as secondary 
peritoneal echinococcosb is liable to develop. 

N. HAJIXX.TOK Fairisy. 


C, DISEASES DUE TO NEJiUTODEB (ROUND-WORMS) 

STRONGYLOIDfASIS 

Slrongyloides stercoralis (Bavay, 1876 ). — A common tropical parasite of 
man, the female worms living in the jejunum and duodenum, aod in massive 
infections invading the bfle and pancreatic ducts, the stomach and colon. 

Etiology. — The eggs hatch out rhabditiform larvio which appear in the 
faeces : rarely, where intense diarthcea is present, the eggs (59-80X30-31 p), 
which resemble oncylostome ova, may be found. The rhabditiform larvro 
give rise either directly, or indbectly through a sexual circle, to filari- 
form larvae which invade the skin or mucosa and follow a similar route to 
aaoylostomes proceeding via the long to the intestine. 

rathology.' — Intestinal catarrh or an enteritis, with extensive erorions 
of the mucosa, giving rise to a “ beefsteak ” appearance, may occur in heavy 
infections. 

Symptoms. — Initial dermatitis and lung symptoms may be seen during 
the ^st few days. Mild infections show no sjTnptoms ; severer infections 
may present epigastric discomfort after meals, flatulence and diarrhoea 
which occasionally is very intractable. Occult blood may occur, urticaria and 
cedema sometimes develop at the site of entry of infective larvm, and dermal 
sensitivity can be demonstrated to strongyloid extracts (FttUebora). 
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Diagnosis. — Tills Is made by finding the rbabditlform lamo In the 
stools, which should be rruicd with water and strained through muslin. 
Hook-worm embryos have a longer jne-cewphagcal month cavity and occur 
within the egg. 

Treatment — Gentian •'’iolct, introduced as a specific by De Langar, 
is given as a keratin-coated pill (1 grain) thrico daily before food until a course 
of 60 grains has been taken. In intractable cases, 25 c.c. of a 1 per cent, 
aqueous solution can be administered through a duodenal tube. For the 
intravenous route 25 c.c. of an 0-5 per cent solution is recommended on 
alternate days for ten dap. Though favourably reported on, gentian violet 
treatment br no means always cures. 

Allied helminths, including Rhalditia fellio {Schneider, 1866) and Turhatrix 
aceli (MQller, 1783), the common vinegar worm. Lave been reported in the 
vaginal exudate and urine of women. 


FILARIASIS 

An invasion of man by members of the family FilarixdcB. Several ^ccies 
ate known to infetfc man, Filina hanaofii or frucSererta hancrofii, exlarin 
loa or Loa loa, Filaria jxrstaxxs or Acanthocheilorxma jtmtana transmitted 
by Cxilieoiies awltni, and FtVart'a oiiardi or Maxiaontlta ottardi, the insect 
vector being Culicotics/urens. Only the first two ate of clinical importance. 
Two larval Filariida are known in which the adults have not been found— 
Mierofihtia tnalaya (Drug, 1927) occarrtng in the peripheral blood at night, 
and Apamofilaria tUepioctrca (Maefio and Corson, 1922} found commonly In 
the skin of natives on the Gold Coast. 

(1) Ftlana haxxcTofli {Cobbold, 1877). — This parasite has a widespread 
tropical distrihutios, beli^ especially common in India, the West Indies, 
Porto Rico, Southern China and the Pacific Islands. The adults are like fine 
catgut (dSCMO mm. long; 9 76-100 inm.xO-2 mm.); they inhabit the 
lymphatics and periglandular lymphatic tissue, and produce embryOS-whiclr“ 
Bulwoqucntly-invadc-the blOod'slrcam, Ihing in tha lunra and'lhoracidhlood 
.vcssclfl^yday a'nJ updating in the peripheral blood oiJy.at night — noctural 
, /periodirity. The~ etMtyos are enclo^ m a loose sheath and measore'^SO- 
^ 320x 7'5-10 fi. As Mauson first showed, the intermediate host is a mosquito 
(chiefly Culest faligarxs), which sucks the cmbiyos out of the blood at night; 
mctamorpho3i3_8ubseqBently takes place in the thoracic, muscles. The 
mature'embryos are inoculated into man via the probo3ci3.{Low).~’Devclop- 
ment in'thc insect vector takes from KT to 40 'dafs’, depending on the 
temperature, etc. In the Pacific two iiiaria rones are encountered. Filariasis 
in New Guinea and New Dritain is of the usual nocturnal tj^e and trans- 
mission is chiefly by Culcx fatigans. In islands east of 170' east longitude 
filaria is transmitted mainly by the day;biliiig_raosquito, Aedea sextUllaris 
^tnidoacxUellarix, and is non-perioditrin type. This uolds in thT^amoan, 
Wallis, Friendly, Fijian, Ellice, Gilbert and Society island groups. Though 
there arc no morphological differences between the adults and microfilan® 
of the nocturnal and non-periodic typo of F’lfario lancrojli, it is still possible 
they may represent different strains or aubspecies. 

Pathology. — The parent worms often produce little obvious damage 
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tte infection then being recognfeed only by the presence of microfilari® in 
the blood. Pathological changes, associated with the presence of filaria 
worms, however, may be found in the tissaes of such patients (O’Connor and 
HuJse), notwithstanding the absence of symptoms, while in others, especially 
when hyperinfection has extended over many years, the most gross and 
grotesque pathological manifestations may be found. Thejvarious changes 
in the ly in phati ca-andjymph glands are partly of roecKanical^^rigin and 
partly attributab je to the c fTcct s ofl ielmiptnmToanslfnd'sTcoDdar^* str^tb- 
cogcaHi rrtnle^ , whicinhciucc'lympha^^t5"wlftr'resulting IjTnph stasis and 
lymph .cedema. Lymph cedema and m&iramatory tissue reaction ensure an 
increased protein content of the tlssne floids ; this stimulates growth and 
results in hyperplasia of the skin and sabcutancous tissues, ultimately leading 
to elephantiasis. Becurring lymphangitis and blocking of the lymphatics 
may result in death of adult worms, but even if this docs not happen, obstruc- 
tion of the lumina of the lymphatics proximal to the worms will prevent the. 
escape of microhlari® into the circulation. These are the probable reasons 
why microfUariaj are no longer demonstrable in'lUT'blood-of patients witlf( 
elephantiasis. 

Symptoms. — The incabation period is variable. Some six months to two 
years may elapse before early cbnical features such as urticarial swellings, 
filsrial nodules and thickened lympb cords, lyrophangitis, adenitis, epididymo- 
orchitb, ot lymph scrotum appear. Eosinopluba and skin hypersensitivi^ to 
Dtrojfloria tnimi/tt antigen are ccnetally present ot thU time, but no micro- 
filarise are demonstrable in the blood. Excision of a nodule and subsequent 
mieroscopio examination may reveal adult worms. .^Vs in loa loa infestation, 
it may be some years before embryos ate demonstrable, even when consider* 
able quantities of blood are examined. 

Lymphangitis is associated with rigors, high temperature, tender enlarge- 
ment of the lymphatic glands, re<l lioe.s in the course of the lymphatics, and 
inflammatory swelling of the affected tissues. The " elephantoid ” fever 
usually lasts one to three days, but occasionally it may persist for several 
weeks. The filarial nodules described ^ O’C qnno r originatc^g ^a local t issue 
reaction aroulld“dead*filartat-worin3'loca?i3~ia tBe lympbatfcT; from"here 
Ted Tines ca^dhy inflamed lyropbatic vessels may radiate down the limb. 
The lymphangitis is well defined, being dull red, tense and ajdematous. 

Enlarged groin glands are common and if associated with a mass of 
varicose lymphatics (lymphatic varix) may be mistaken for a hernia. Micro- 
filarias are often found in the aspirated lymph. If lymphangitis ensues there 
is much local inflammatory swelling, tenderness and pain. The axillary, 
cpitrochlear and cervical gfands occasionally become enlarged, especially in 
non-peiiodio filaria, while enlargement of the deep-seated glands — iliac, 
lumbar, mesenteric, retroperitoneal and thoracic — sometimes occurs. Living 
or calcified worms may be found in such glands, and secondary coccal infection 
may lead to fatal aepticsemia. Involvement of the retroperitoneal lymphatics 
may cause abdominal pain, associated with tenderness and rigidity of the 
abdominal muscles, vomiting, hiccough and fever ; death from streptococcal 
peritonitis may follow. Endemic fanicuUtis or lymphangitis of the spermatic 
cord is often associated with lymphantiectasis, and is characterised py acute 
tenderness and local inflamraationof thescrotum and cord. Filarial epii’dymo- 
orchitis is'also not uncommon, It produces fever, shivering and pain in the 
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testicle, which rapidty enlarges and is associated with exudation of floid into 
the tumca vaginalis. The swelling snbsides in a few days, but pennanent 
thichening and a filarial hydrocccle or chyloccele may result. Recurrences are 
common. Lymph scrotum la due to an inflammation of the ecrotaVlymphaticSi^ 
which may become dilated and'tortnous, and form small vesicles jxnding 
lymph containing microfilarita. Rccnirent attacks lead to^elcphantiasis. 
Chylurla'TCsalts’uom obstruction and.dllatation of the thoracic .duct itself 
or of ’Bome-of-tha 'cKylo-currytng, intestinal lymph vessels. Subsequent 
rupture of dilated lymphatics into the pelvis of the tidney, ureters or bladder 
leads to chyluria, or, if chyle escapes mto the peritoneal cavity, to chylous 
ascites. 

Elephantiasis results in people repeatedly exposed over long periods of 
time. The lower limbs arc most frequently involved, next the scrotum, and 
next the ain^. Elephantiasis of the mammte, vulva and penis ate rare. 
The condition is generally preceded by recurrent attacks of lymphanritis 
with fever and eecondaty dermatitis and cellulitis. Occasionally such a 
lustory is JaeWng. Different clinical types are described varpng from slight 
uniform enlargement of the limbs with perceptible thickening of the skin, to 
gross enlargement with characteristic elephantoid appearance and deformity. 
Ihe eldn becomes coarse and thickened ; later, indolent ulceration or abscesses 
may form, or a coarse warty appearance develops (Elephantiasis verrucosa), 
rinally the skin becomes leathery in consistency and thrown intorugai, while 
the hypertrophy of the eubcutaneous tissues become so great that the patient 
is practically immobilised by mete increase in the weight of the lower limbs 
or scrotum. Patients indicted with this condition may live for many years, 
finally dying from intcrcurrent disease. 

Diagnosis. — Prior to the appearance of embryos in tbe blood, eosinophilia 
associated with a positive intr^ermal skin test will suggest the diagnosis. 
If nodules arc present, biopsy should be performed and examination made 
for the presence of adult filaria in tissue Bcclion. When aearching for embryos, 
blood BRouId be collected at tbe appropriate time (about 10 to 12 p.m. in 
the nocturnal type), and as much as 20 c.mtn. of blood examined in thick 
films. The fact that tbe lymphangitis often originates in a nodule in the 
course of the lymphatic vessels and is of retrograde not the ordinary ascending 
t)-pe, should suggest a filarial oripn. 

Pdarial elephantiasis should be distingubhed from the familial type of 
elephantiasis ^own as hiilroy’s disease, and from elephantiasis secondary to 
recurrent streptococcal lymphangitis, or blockage associate with tubcrcufoeis 
or carcinoma of the lymph glands or surgical excision. 

Treatment. — Prophylaxis depends on mosquito destruction and the use 
of mosquito nets, etc. Jfo specific drug treatment has yet been discovered 
for man, but certain trivaient and pentavalent organic antimony compounds 
Lave been favourably reported on in animal filariasis. Pouadin kilb the 
miciofilariiein dops infected with Dimfiktriatmmili'i bntnotlhe adult worms, 
and neostarn. (stibamine glucoride) has recently been reported as curing 
filariasb (Lilmosoides carinii) in the cotton rat by destroying tbe adult 
parasites. The application of an ethyl chloride spray to focal poiobt has 
been advocated to abort lymphangitis. If seconds^ streptococcal infection 
haasuper^'cned.sulphonamido therapyis indicated. Surgical intervention may 
l>o TieCM*ftry for e<*ptic eomplirations, auch as filaria abscess and various 
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ekpbfiQtoid conditzom. In elepbantiasts of tbe legs elastic bandaging, 
massage and rest, Tritb elevation of tbe limbs, aro desirable. Elastic stoc&gs 
sbonld bo washable, porous, and made to fit, extending from the dorsum of the 
foot to above the knee. 

(2) I/oa Joa (Cobbold, 1864). — ^Hainan infcatalions with this parasite occur 
in West Africa. The adults inhabit the aabcutaneous and retroperitoneal 
tissues, while the sheathed emb^os have a diurnal periodicity (9 a.m. to 
9 p.m.) ; several years may elapse before embryos appear in the peripbcral 
blood. Transmission is by certain sperica of mango-fly {Chrtfsops dimidiata 
and 0. $ilacea) which feed in the da^ime. Clinically the worms give rise to 
urticarial eruptions and pufiy, painless, white swellings the size of a hen’s egg, 
lasting two to three days, known as Calahar awelUngs. These are due to an 
esdema o! the subcutaneota tissue and probably represent an anaphylactoid 
reaction to helminthic products or toxins. Leucocytosis associated with 
a marked etBinophilia (20 to 60 per cent.) is characteristic, and dermal hyper- 
sensitiveness to diro-filarial extract is shown in almost every case. Positive 
complement-fixation reactions are also given with dirofilarial alcoholic 
extracts. Ncoritio pains may also be complained of. Not infrequently 
the worms appear about the eye, and in their migration across the con- 
jonctivm give rise to transient conjunctivitis and lachryraation. Where 
irisihle, the worm should be surgically removed under local antesthesia. 


ONCEOCETtClASlS 

Onchocerca tolvuliu (Leuckart, 1893).— This nematode, found on the 
west coast of Africa, inhabits the subcutaneous or connective tissues of man, 
often giving rise to nodular, subcutaueous, cystic tumours, 1 to 10 cm. in 
diameter, over which the skin is generally movable, aud in which lie entangled 
masses of worms and embryos encased in dense fibrous tissue. The swellings 
are particularly common aiouud the elbows, knees, ribs, iliac crests and great 
trochanter. Unsheathed microfilariae may occasionally be demonstrated in 
the skin, especially of the ioin and thigh, as well as in the circulatory blood and 
subcutaneous lymph channels, even though no evidence of disease exists. 
Dermal lesions, includiog achromia, xeroderma and pseudo-ichthyosis, are 
attributed to embryos located in the skin (Laigrct). Pruritus may be intense, 
especially at night. Onchocerca tumours of the head are not infrequently 
associated with ocular complications. Blindness may result from retlno- 
choroiditis or punctate iritis when embryos are found in the anterior chamber. 
Blacklock has shown that transmission is by the buffalo gnat, SimuUum 
damnosum. Localised tumours may be removed under local anaisthesia. 

The parasite called Onchocerca ccccutiens (Bnimpt, 1919) is fonnd in 
Guatemala and Mexico. Its status as a distinct species has for some time 
been doubtful, and the recent work of Strong indicates it is the South American 
form of 0. volvulus. It produces fiat nodes (Guatemala nodules) up to 2 cm. 
in diameter, especially affecting the scalp and face, and an eruption known 
as “ coastal erysipelas," assoemted with pain, tumefaction and fever may 
result from secondary streptococcal infection of the skin due to scratching, 
the irritability being caused by miciofilatuo in the corium. More important 
are the ocular lesions caused by microfilariae, piercing the capsule of the nodules 
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and invading the tissnea of the eye, producing conjunctivitis, punctate 
iritis, keratitis and choroiditis. Blindness commonly follows (Strong). An 
cosinophile lencocytosia is the mle. Diagnosis is made by demoMtrating the 
microfilaria? in the milky fluid aspirated from the nodules, or in adjacent pieces 
of skin shaved off and teased op in saline at 37" 0. for microscopical exairuna- 
tion. Transmission is by three different species of Simvlium, the coffee flies 
living at a height of 2500-5000 feet. The nodules should be excised 
whenever possible, emecklly those in the vicinity of the eyes. Some im- 
provement in the ocular condition may follow this procedure. 

DBACONTIASIS 

Drscunculus medtnenm (Ijnntcus, 1753). — Guinea-worm disease is 
common in India, Persia and Africa. The adult female, measuring 40-120cm. 
X0‘5-l‘? mm., iahahits the eubeutaneoua and interstitial tissues, and takes 
some 12 months to teach the skin where it secretes some toxin producing 
a blister which later ulcerates, and permits, on contact with water, the reflex 
discharge of embryos from the prolapsed uterus which perforates the base 
of the ulcer. The worm itself is often surrounded by a fibrous-tissue canal. 
Fedtschenko, in 1879, produced evidence that a cyclops was the intermediate 
host, hlan becomes infected by swallowing these crustaceans in dtinldng 
water. 

Pnthology.-^Three factors ate lesponsiblc for pathological leuons, 
namely, the worm, the eQibr)*os and secondary bacterial invaders. Tlie 
toxjo substance responsible for blister formation may, if absorbed, lead to 
anaphylactoid symptoms. Premature ejaculation of embryos may produee 
subacute sterile abscess. Bacterial invaders, especially Staphylococcus 
aureus, Sacillus coli and streptococci are responsihle for acute abscess, 
cellvditb, bubo, synovitis, arthritis and septiciemia ; these complications 
almost invariably result from the retraction into the tissues of a taut, clastic 
worm, broken during efforts to extract it. 

Symptoms. — ^Riwroma! symptoms consist of an itchy, urticarial 
eruption (40 per cent.) which may be associated with vasomotor collapse, 
vomiting, diarrhcea, dyspneea and high eosinopLilia, followed a few hours later 
by blister formation and ulceration (Fairley). The lower extremities arc 
commonly involved (86-5 per cent.), and in decreasing frequency the arms, 
trunk, buttock and scrotum. Septic complications aro frequent, and con- 
tracture of tendons and fibrous anln-losis of joints sometimes result. Neuritis 
and muscular rheumatism may be produced by calcified worms, which 
on X-ray examination show a patliognomonic, convoluted, monilifonn 
shadow. 

Treatment. — This depends on the stage at which the patient is seen. 
Anaj^ylactoid symptoms are best treatod by injections of adrenaline (min. x. 
of ^ ■p'rnr solution). A blister, if present, ahould l» aspirated. Once an 
ulcer has formed it must be treated with antiseptic dtesrings and the worm 
subsequently extracted cither by intermittent traction and massage, or by 
multi^e inciaioDs under local anscsthesia. The outline of the worm becomes 
more obvious if the tissues are sprayed with ethyl chloride. IVhen the worm 
is closely convoluted the whole area may bo excised en masse. The old 
method of gradual extraction by winding round a match and daily douching 



TRICHINIASIS 


845 


witL water nntil tlie uterus is emptied still lias its advocates. Localised 
abscess must be treated by passing a probe throngb tbe sinus and slitting 
np tbe canal in which the worm lies. Otber complications are treated along 
general surgical lines. 


TRICHINIASIS 

Definition. — disease produced by the embryos of Trichindla spiralis 
(Owen, 1835) during their migration from the human intestine to the muscles. 

Etiology. — Infection is acquired by eating raw or underdone pork 
in which tbe larvae have encysted. After the cyst walls have been dis* 
solved by the gastric juice the embryos mature and breed in the enmll 
intestine. Tbe gravid female bores into the mucosa, depositing hundreds of 
viviparous larvm (100x6 /«) which teach the muscles from about the 
nintn to the fortieth day via the liver, long and left heart. The adults 
are small (d‘ 1*4“1*6 mm.xOOl mm.; ? 3-4 mm.xO-G mm.) and live only 
a lew weeks, whereas encysted larva) may survive for 26 years, though they 
often calcify within six months. Rats act as reservoir hosts. 

Symptoms. — ^For the first week during the invasion period gastro- 
intestinal symptoms develop with nausea, vomiting, colic and diarrheca with 
perhaps blood and mucus ; then when migration of loxvm commences 
myositis of the tongue, laryngeal and iutercostal musdes and the diaphragm 
occurs, giving rise to difficulty of swallowing, speech and respiration. The 
muscles of the jaws, arms, legs and abdomen may also be involved with stiff- 
ness and pain ; the affected areas are exquisitely tender and hard to the 
touch. (Edema, especially of the face, urticaria, Icncoeytosis with high 
eositiophilla, prolonged remittent fever F.) and sweating are 

characteristic. Polmooary features arc commou, and occasionallv hmmoptyais 
occurs. Cachexia develops and, finally, during the period of farral encyst- 
ment, the patient may succumb from toxaemia with respiratory disturbanco 
and coma. 

Diagnosis. — Early, the disease may be mistaken for ptomaine poison- 
ing, enteritis or dysentery, and later for rheumatic fever or typhoid. The 
intense cosinophUia should arouse suspicion, while later biopsy of a piece 
of the affected muscle such as the deltoid at its tendiaous insertion will often 
reveal precystic or encysted larv«. Embryos may be found in the blood, 
especially from tbe twelfth to the twentieth day, by laking it with ten volumes 
of 8 per cent, acetic acid ond centrifuging the deposit. Intradermal and 
precipitin tests are often positive to au antigen maDufactured from the 
embryos (Bachman). At a late stage, calcified cysts may sometimes be 
visualised by X-ray. 

Prognosis. — This largely depends oa the intensity of the infection, 
the mortality rate varying in different outbreaks from I to 30 per cent. 
Convalescence is often slow and muscular atrophy may follow. 

Treatment. — ^Prophyiactio. — This depends on careful meat inspectiou, 
and adequate boiling of pork ; curing by smoking and salting is ineffective. 
Special care should be taken at autopsy to prevent infection. 

Cdeative. — ^No specific treatment is known,' bat every effort should be 
made to expel the adult worms. Purgatives and glycerin, santonin, thymol 
and turpentine are employed for tlus purpose. 
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(ESOPHAGOSTOiDASIS 

(1) CEsophagoHomitm apioftomum (lyillach, 1891). — Diis nematode Ire- 
qnently affects certain anthropoid apes and monkeys in West Africa, and 
not uncommonly man in Northern NiMria. The rhabditiform larvm ei- 
sheathe in the caKmm, invade the bowel wall and give rise to inflamniatory 
nodules in which they develop ; later they erupt into the intestine and 
mature. Dysentery-Uke symptoaia, with hsmorrhage and occasionally 
peritonitis and scpticffitnia, may result. The ova arc in^stingoishablc from 
ancylostome eggs, bnt fortunately thymol, oil of ehenopodanm and carbon 
tetrachloride are specific for the adolla (Faust). 

(2) (E^ophagostemun ttepAonostomuni (lllaillet and nenry, 1909). — The 
adult worms present minor differences, and in the only human case recorded, 
by Thom-as in Manaoa, Brazil, nodules were found in the ileum as well as in 
the colon. 


.VNCYLOSTOMIASIS 

Synonyms. — Uncinariasis; Bookworm Disease. 

Definition.— Ancylostomiasis is caused by members of the family 
Ancvlcslomidis. Five spedea may affect man — Ancvlostoma duodenate 
(Duoini, 1813), Nccaicr ommeanus (StUea, 1902), Anemostoma malayanum 
(Aleesandtini, 1905), Aiwyhslma brasilitnst (Qomez dc Faria, 1910), and ib« 
Ancylosi&ma caninum (Ercolaoi, 1659). The first two species commonly 
affect man, the third and fonrtb rarely, while the larvre of the fifth may cause 
ctccmnc emptioo. 

Mtlo\egf.—’A. duodenale.— Adults <J 8-10 mm.x0-4-0>5 mm.; f* 12- 
18 mm.Xl mm. Ova are elliptical, thin-shelled containing vitellus, 
segmented into 2 to 8 spbcmlcs, sod measure 65-65x32-45 p, N. 
ammcttnus . — Adults d* 7-9 min.xO-3 mm.; f 9-12 mm.xO-4 mm. The 
ova measure 64-75x36-40 p. The buccal armature of the two species 
differs. The capsule is smaller in N. amaicanvs, and has an irregular Irorder 
instead of the four ventral hook-iibo teeth of A. duodenate ; there is also a 
pair of ecmilunar plates. AH snbsequent description applies to both these 
parasites. 

Wh en faces_ cantaiaipgjjva^are depositf^jnunoislLearlh the rhabediti- 
fotnnlarYffl hatch out in 24 to 48 hoora : later they moult twice, developing 
into filariform larvro whicb may remain viable for three to four months. On, 
contact with human sidn the latter bore tbcjr way into the blood vessels, 
paja to the right heart and lungs whence they progreas via the trachea, 
ccsophagus and stomach to their natural habitat in the duodenum and small 
intestine ; here they mature and breed, egg-laying comiucucing in about 
.5- weeks. The worms attach themselves firmly to the mucosa, feeding 
on blood and may cause local bleeding (especially A. dtwdenaU), thotigh the 
stools generally give^a negajiyejestjgrjpccnlt blood. At autopsy oedema of 
the legs and sacrum are^ common, and effusions and petechi® may involve 
the serous sacs.^ The heart is dilated and shows marked fatty degeneration, 
as do also the liver and kidneys. The dnodennm and jejunum may present 
petechial hemorrhages, especially at points where the worms arc attached. 
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Symptoms. — ^At onset tte larv© may ptodoce aneylostome dermatitis 
or ground itch, Tihii:dixlaat3_uP .yitbm two wee ks unless, secondary infection 
haajjccnited. In heavy infection symptoms may appear within one to two 
mont^. These are largely related to the nnamia wluch is miwo'dytic'ahd” 
hypochromic in type ; there is a low coloot inder, and'an in'cieased blood 
volume. -‘••The counts in a severe case would show R.B.C.’s — 1,000,000- 
2,500,000 per c.mm. ; hasmoglobin = 10-25 per cent. ; colour index « 0-5. 
Leucocytes are normal or slightly increased in number, and eosinop hiliajs— 
characteristic. Mild cases may bo s^ptomless, and it is uncommon for the 
wcU'fed’European to develop anajuua even when severely infected. Antemia 
rarely occurs except in patients living on a borderline diet, poor in animal 
protein and iion-containmg foods. Those moderately infected may complain 
of mental aud physical lethargy, hyperacidity, epigastric tenderness, palpita- 
tions, and shortness of breath. The really severe cose may show a tallow-| j 
yeUow discoloration of the ate nasi and /orebead, a dry, earthy-coloured sldnj 
pallor of the macous membranes, mental elnggiabness, dilated stomach and 
epigastric tenderness ; earth-eating sometimes occurs and conSipafion is 
frequent. Dyspncea, cough, palpitations, pulsating cervical veins and ba:mlc 
murmurs are common ; retinal hxmorebage, cedema of the feet and serous 
effusions may occur. Hook-worm dise-ase causes great economic loss to the 
community 'oy lowering the iudividuara physical and mental capacity for 
work and predisposing to secondary infections like pneumonia and dysentery. 

In Europe outbreaks have sometimes occurred in' “*■ " 

Diagnosis.— A microcytic, hypoebropue ansmia, especially if associated 
with ebsiuophilia, should arouse .suspicion in a tropical patient, and the 
stools should bo imme^ately examined for ova, preferably by the Clayton- 
Lanc flotation method. , 

"Prognosis.— The mortality rate is low, even in natives, the chief danger 
being ansomia, wMch predisposes to intercurrent disease unless specific 
treatment be instituted. Hook-worm infection is especially serious in children 
owing to its effects on their mental and physical development. In the well- 
fed European the disease rarely produces serious manifestations. 

Treatment. — ^PBOpim.aoTio, — ^This includes the treatment of carriers, 
the substitution of latrines for pcomiscuous defincation, the proper disposal 
of night soil, the treatment of contamioated ground and the wearing of good 
shoes and boots. Sanitation in mines must be satisfactory. 

CinuTiVE. — ^Therc are three specific drugs which are widely used in the 
treatment of cncylostomiaris : (1) tctrac hlorethylene ; (2) carbon tetra- 
,svi ,3vf .5?i\flsvspj^\Kn'. 

tetrachloride can with affva'ufagoTie combined with oil of chenopodinm, and 
this should be done whenever possible. After saline purgation, the object of 
which is to get rid of both drug and parasites, the stools should be examined 
and the number of worms recorded if time permits. In seven to ten days’ 
time the stools are re-ezamined ; if ova have reappeared another course of 
treatment may be considered advisable. 

(1) Tefrachlorethylene. Adult dosage 3-4 c.c. This drug is effective } 
against A. duoden aU, N. americanus and Eftierobius vemicularis. It is the < 
safest and cEeapelt'^nthelnuHfhlcT'hfid is given iffTr’^rngle does of 4 c.c., 
either in gelatine capsule or shaken up witii W ounce of magnesium sulphate 
in water ; 1 c.c..of oil of chenopodinm Bhotud be added or adnunistered in a 
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pclatine capsule- These aicgirea in the eady morning on an empty stomach. 
JTo food is permitted until tho bowels hare acted, and njagnesimu sulphate 
(4 drachms) should be repeated after three hours if necessary. 

(2) Carhon tetrcuiiihnie. Adult dosage 3 c.c. This drug is of value in 
thread vrorm and alcana infestation, as well aa in ancylostomiasis. The 
drug is given in a dwagTof STcic., either in gelatine capsules or in imlk or in 
maguesiam sulphate solution. It is administered in tho early morning on an 
empty stomach, and food is withheld until tho bo^ycl3 have been well opened— 
if necessary with maguesiam sulphate. If available it is advantageous to 
combine this treatment with oil of cheoopodium. As a routine, 1*5 c c. of 
carbon tetrachloride and 0-5 c.c. of oil of chenopodium are administered in’a 
tukfure contamihg i ounce of magnesium' sulphate, and the same dose is 
repeated in one hour's time. If necessary, a salme purge is giTOU three hours 
Iater.“ Carbon'tctracUoride' when administCTed in poisonous doses eahses a 
central lobular necrosis of the liver, with fatty dcgcncrarion. Clinical evidence 
of poisoning include vomiting, hepatic pain and tenderness, jaundice, btema--- 
turia, and temporary anuria. Fatalities have beOn reported, and it is inadvis- 
able’ to cmploy'lhis'drug to (I) alcoholics; or (2) patients suffering from 
calcium deficiency, cirrhosis of the llv«, or renal disease. A prclim'maiy 
course of high protein dietary would 'probably prevent hepatic necrosis 
developing in such cases. 

(3) Oi(t>fcht7M]>odium. Adult dose 1-3 c.e. This drug b effective against 
ascaris, as well as ancylostomiasis. Its therapeutic action is dependent 

> on the oscaridol content, which is by no means always constant. It is 
best given in gelatine capsules, or it may be taken in an emulsion or in 
water mixed with other antbelmintlucs, such as tetrachlorcthylenc or carbon 
tetrachloride. If used alone, the drug may be administered in ^vided doses, 

^ f.c., 4 c.c. half-hourly for two boors, or in a single dose of 2 c.o. followed by a 
' saline purge. Xarcosis and other ill effects have followed its administration, 
aud cumulative effects have been noKxl. Treatment should not he repeated 
imder ten days. In case of poisoning, digitalis and epinephrin have been 
found useful, but there is no chemical antidote. 

The effectiveness of treatment is determined by the disappearance of 
symptoms, and of ova from tho faeces os revealed by later microscopic 
examinations. 

Treatment of ansmia depends on: (1) eradication of the ancylostomo 
infection ; (2) a wcll-hala nced d iet containing meat, proteins, fruit, vegetable, 
lipoids and yitamuis,.a'Dd asTegards tbe latter a whole'^Ii^ bredd is roost 
desirable if obtainable ; (3) iron in large dosage ; (4) treatment of inter- 
curicht infections, such as malaria. Ground-itch may bo treated with an 
ointment containing rinc o:^de and salicylic acid. If there is secondary 
coccal infection, antiseptic'dreMinp are imheafed, 

ASGAIUASIS 

Definition. — An iutcstiail infection of man with the round worm 
Ascaris lumbricoiiles (Liumeus, 175^. 

Etiology. — Adults d 17-25 cm. x 3 mm. ; P 2(W0 cm, X 6 mm. 
The eggs ore yellow, elliptical, possess a thick outer shell and measure 
60-70 X 40-60 > 1 . Ova passed in humao faces develop in night soil, and 
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tlie fertilised eggs, swallowed by man in contaminated water or food, pass 
into the intestines where the larva penetrate the bowel wall and migrate to 
the lungs, sometimes producing aseartt pneumonia ; thence, via the trachea 
and (Esophagus, they reach the intestmo (Stewart). Ova appc.ar in the 
faeces in two to two and a half months. 

Symptoms. — Daring lanml miration nrtic.'iria, ascaris pneumonia, 
and, more rarely, ascaris nephritis may occur. Pulmonary complications 
appear early in the first week and are generally transient in nature. Adult 
worms may produce symptoms by toxic, reSex or mechanical means. 
Sensitised individuals occasionally develop rashes such os urticaria and cedema 
of the face, and in children, gnashing of tho teeth, enuresis and convulsions 
arc described. Hefiez dyspnma, abdominal pain ond diarrheea, with or 
without blood, may occur (ascaris dysentery), while masses of coiled-up 
worms sometimes produce acute intcstiual obstmetion. Perforation of the 
intestine leads to peritonitis or localised abscess from which worms may he 
discharged. Wandering worms may produce appendicitis or obstruct tho 
pancreatic or bile ducts causing jaundice, or reach tho liver producing liver 
abscess or cholecystitis. They have been known to enter the larynx and 
cause cedema of the glottis or even to appear in the antrum of Highmore, 
Treatment. — Oil of chenopodium (IJ c.c.) carbon tetrachloride and 
tetrachloretbylcno (3 c.c.) are epccifio remedies ; in combination given as in 
ancylostomiasis they are parttcolarlr efficacious (see Ancylostomiasis). 
Santonin (3-5 grains) is the stock rcmcay ; it may be given on consecutive or 
alternate days on three occasions combined with preliminary starvation and 
followed by ca8tor*oil ; in children, where the dosage is proportionately 
lowered, it may be combined with scammony or castor-oil. iJezylresoroinol 
in 1 g. doses is also recommended and ehould be followed by a ealine pnrga> 
tivc. Worms sometimes take 48 hours to be ejected, and the only index to 
cure is the permanent disappearance of ova. 

TRICHDRUSIS 

Definition. — An infection of the human intestine with the whip worm 
Trichuris tricJiiura (Linnxus, 1771), formerly known as Trichocephalus disjiar, 
etiology. — Adtdts, 40-45 mm. ; 45-W mm. Ova are brown, barrel- 
shaped with terminal knobs and roeasore 60-51x23 microns. JIan is in- 
fected by swallowing the fertilised eggs in food and water ; on reaching 
the cojcum the larvce are liberatiid and attach themselves to the mucosa. 
Occasionally they invade tho appendix, cofou and termuiai ifeum. 

Symptoms. — Clinical features are generally entirely absent, but rofle.v 
symptoms ate described in children and occasionally urticaria and eosino- 
philia are induced. Rarely venmnous appendicitis and peritonitis may 
result, and possibly cxcal lesions may open up the way for other infections. 

Treatment. — Thymol and oil of chenopodium may be effective, but 
worms ate often difficult to eradicate. 

ENTEROBIASIS 

Definition. — Infection by the thread or pin worm Enierobius vennu 
cularis (Lionaus, 1758), iotmetiy known as Oxyuris vermicvJaris. Adults 
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S 3-5 mm. ; P 10 mm.xO'6 nua. TLc ova measoTe 60x 20 /t, and are 
thin-ahclled, colourless, plano-convex and contain coiled embryos ; they are 
rarely found in the fasces, being mainly liberated in the perianal region from 
cugrating gravid female worms at night, after the patient has gone to bed. 
The maxiroum length of the life cycle b SO days, long-standing enterobiasis 
resulting from antoinfectlon vis the infected fingers of the patient. 

Symptoms. — ^The Tsorms inhabit the colon, and when the patient is 
warm in bed at night may produce great discomfort and itching by migrating 
out through the anus. Ecacma and pruritus ani may result causing sleep- 
lessness and ncurastbenl't. Sexual disorders, vesical irritability, frequent 
micturition, prolapsus ani and mucoid secretion may be observed, also in 
young girls vaginal discharge. Catarrhal appendicitis sometimes occurs, 
and worms may wander into the stomach. 

Diagnosis. — Eggs ore l>est demonstrated by swabs mado from the 
perianal skin. Inspection of the anal t^on at night immediately when 
Itching commences may rcrcal the gravid fcm.ale worms outside toe anal 
canal before they have had time to retreat to the rectum. 

Treatment. — The secret of ancccssfol treatment is the prevention of 
auto-infection. This is beat done by the most ecrupoloua cate of the hands 
and nails which may become contaminated (1) by scratching in the anal 
region, especially daring sleep, (2) when completing the anal toilet with 
sanitary naper, or (3) from ioiect^ clothes. The na\b should be kept abort, 
and the hands well washed and scrubbed with carbolic soap immediately on 
waking, after defalcation, and every time there has been possible contact 
with jofected material or clothing. Bathing drawers or pyjamas should be 
worn at night and eterilised each day, and infected chiloten should ocenpy 
separate teds. Enemas of 4-8 fi. ozs. of bypertonic saline solution should he 
injected immediately the anal irritation commences, for at this time the 
worms are accessible and can be washed out from the rectum (Macarthui). 
The process should be repeated each night wbeuerer anal irritability recurs. 
If re-infection be prevented this measure alone will generally result in cure. 

Gentian violet appears to exert a specific lethal effect on the adult worms. 
Wright has recently advocated epecial keratin-coated tablets of this drug, the 
adult dose being I grain thrice daily before meals for eight days ; this course 
is repeated after a clear interval of seven days. Toxic features include anorexia, 
nausea, abdominal cramp and vomiting. Over 90 per cent, cure is claimed. 

N, Hamilton Fairlex. 


D. DISEASES DUE TO IN.niRIOUS AJRTHROPODS 

TICK BITES 

Apart from relapsing fever, tnlarmnua and ccrl.aio typhus-like fevers 
the bites of several lyecies of ticks, including DarmJicenior anJersoni, D. 
vmustut, Uam^hysalts fvnetata, Izod^ ricinus and /. }iolcicycliu, may give 
rise to paralysis in man. Cases have been reconled from Australia, South 
Africa and the United States. The incubation period varies from several hours 



INSECT BITES 


361 


to six days ; the bites, which are generally situated on the nape of the neck, 
ate painftil and cedematous, and the disease, which is afebrile, may bo 
fatab especially in children. The paralysis is of lower motor neuron type 
resemblmg that seen in infantile paralysis, and develops first in the legs and 
later in the arms and neck. In removing ticks the parasite should not be 
forcibly extracted until paraffin or carholised oil has been applied, as this 
causes withdrawal of the head and so prevents it being broken. 

hllTES 

Apart from scabies, camel itch and copra itch, all of which are caused 
by different species of mites, several typhus-like fevers, including tsntsu- 
gamnshi fever, arc transmitted by these miontc acarincs. The harvest mites 
of temperate climates cause considerable itching and skin erythema, which 
comes on 12 hours after exposure and increases for 86 hours, sometimes 
persisting for several days. It may be prevented by anti-mito fluids, such 
as dibutyl or dimethyl phthalate applied to the socks and clothing ; it is 
treated by washing the legs witli benzine, green soap or salt solution, while the 
itchinesa may be combated, as in flea-bite, by the nse of 1 in 10 carbolic lotion 
or an ointment composed of acid, catbol. (^. 10), menthol (gr. 5), zinc oxide 
(gr. 60 and adip. pr®p. (I oz.) (Roxburgh) may bo used. Larval mites of the 
family XromhididcB arc knovm to cause slan eruptions in various parts of the 
tropics. One, in the West Indies, produces red mito dermatitis (b6te rouge), 
the little orimsou spot in the middle of the itchv papule being diagnosuc : 
another, in Mexico, has a predilection for the sm of the evelids, propuee 
and axilla. Owing to the fact that many adult mites have never been identified, 
species names arc not generally available for the larvin. Scrub-itch commonly 
lesnlts from the bites of trombiculid larval mites, such as T. minor in Australia 
and New Quinea {vide Tsutsugamoshi Disease, p. 290). 

TONGUE WORSIS 

The adults, which arc degenerated, eegmenled arachnids superficially 
resembliug tape-worms, live in the lungs or nostrils of certain carnivora 
or ophidia, and deposit their eggs on vegetation ; when these are eaten the 
lapvfi) encyst in the viscera of the intermediate host. Only two species have 
been mported in man, Lingualtila aefrofo, which occurs in parts of Enrope 
and Brazil, the larvje encysting harmlessly in the human liver, and Poro- 
cephalta armillaius, which encysts in the mesentery, Kver and fungs. The 
infection is not uncommon in the Belgian Congo. P^monary symptoms have 
been reported, and sometimes the larval forms wander free in the peritoneal 
cavity. If the cysts have become calcified they may be detected by X-ray 
examination (Low and Cordiner) j otherwise the disease is only recognised at 
autopsy. No treatment is known. 

INSECT BITES 

Apart from specific disease transmission, bites from mosquitoes, biting 
flies, midges, lice, fleas, bngs, bees, ants, wasps and hornets may cause con- 
siderable inconvenience to man and occasionally result In local sepsis or 
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eepticaemia, both of which may end fatally. Mosquito bites occasionally 
give rise to etreptococcal septicsemia, eud those of horse ^es to anthrax. 

Locally, insect venom mapr have hajmolytic, neuiotoiic or irritant effects 
prodnclng limited inflammation, or the dermal wheeling which results may 
have an anaphylactoid origin dependent on previous sensitisation, as Boycott 
has proved for midge bites. The stings of bees, wasps and hornets are in- 
variably painful, aud in certain situations like tbc tongue and fauces may lead 
to respimtory obstruction, or in the laryM to death from cedema of the glottis. 
Anaphylaxis may foUow bee or wasp stings in a sensitised individual. Such 
patients may suffer from profonna vasomotor collapse, become comatose 
and in 20 minutes. In a case of wasp sting seen oy ns the patient, who 
gave a history of having been stung on the scalp sis years ptevionwy.was again 
stnng on the third right finger ; a wheal about 2 cm. in diameter rapidly 
appeared with surrounding erythema, and within five minutes the patient 
developed headache, lach^mation and injection of the conjimctivffi. Giddi- 
ness, nausea, severe vomiting, rapid low tension pulse with vasomotor collapse, 
generalised urticaria, especially involving the arms and neck, and respirato^ 
' distress followed ; three Lours later the general condition was greatly improved, 
but next day there waa a large, puffy, painless swelling involving the sub- 
cutancona tissues of the whole hand. The early and late local effects closely 
resembled those observed in the immediate and delayed intradermal reactions 
Tot bypersenaltivenesa to belmintbio protein. 

Treatment. — Mosquito, midge and fiy bites may to some extent be pre* 
veuted by the use of essentia! oiu such as citronella applied to the clothing. 
Thejr shonld be treated by the immediate application of iodine, the subsequent 
itching being relieved by a 1 in 20 watery solution of carbolic or a 1 pec cent, 
alcoholic solution of menthol. In bee and wasp stings, the sting shonld be 
carefully lifted or scraped out, as pressure expe» the contents of the poison 
sac. Ammonia, alkaline soap or methylene-blue may be apph’ed local]}| for the 
acid beestings, and vinegar for thcalkaline wasp stings. Acuenaline (nun. 10 of 
1 in 1000 solution) should be immediately injected subcutaneously whenever 
anaphylactic symptoms develop. Sepsis is treated along the usual lines. 

MTIA8IS 

Definition. — An invasion of the tissues by larvo) of dipterous insects. 

Etiology.— Many flies deposit tbeir eggs or larvio in decomposing dis- 
charges, and in tbe tropics wounds should always be protected as well as 
natural orifices dischargmg pus or fetid material. Lamo of special flics may- 
devclop in the nasal cavities, the ear, vagina, urethra, skin or in the intestine, 
and the fly TFoAI/arlia vwynijica may deposit its eggs In tbe conjunctival sac 
with eeiioua couaequcncca. Two cluct varietieB are distingiushable— the 
dermal and the intestinal. 

The Screw Worm {CctXliom^a tnac«ffana}. — ^This fly, common in most 
of tropical and subtropical Amenca, measures 9 to 10 mm. in length and is 
distinguished from the ordina^ blue-bottle by the three black, linear, dorsal 
marks on its thorax. It lays its eggs upon foul wounds, the latv® hatching 
in a few hours, and when mature measuring 2 to 3 inches in length. Super- 
firiaUy the larva resenbles a screw, being formed of twelve segments, each 
with a series of spines it burrows into and feeds on the tissues, causing great 
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deatraction locally. 'When the nose is affwtod the larvie often pass into the 
accessory ainuscs, bore their way throngh the bones and even penetrate the 
skull, causing death by purulent meningitis. The vagina and car may also 
be attacked and the middle ear destroyed. 

Treatment. — ^PnornYLAOno. — This consisU essentially in covering all 
wounds and discharging orifices, and avoiding sleeping in the open. Larv© 
can be removed from wounds by oitiinary antiseptic methods, and for nasal 
cases injection of chloroform, carbolic acid or tnipentino may be used. 
Accessory sinuses may need to be opened. 

The MosQtnro Worm (Ver macaque, beef worm) (Dermalobta cyanivenlris. 
— Tliis fly, common in Central America and adjacent parts of South America, 
measures 14 to 16 mm. in length, has a yellow head with brown eyes, a ^yisb 
thorax and dark metallic*blue abdomen. The eggs somehow become glued to 
the under surface of mosquitoes (particularly of the genus Janthinosoma), 
biting flies and even ticks, and in this fashion the larvfe are conveyed 
to the human nkin where they invade the tissues via the puncture wound. 
A boil or warble results, containing a central opening through which the 
maggot breathes, discharges black excreta, and later escapes to the ground 
where it develops Into a chrysalis and finally a fiy. Cattle are also afiected. 
Hadwen and Brace have described a remarkable anaphylactic condition in 
oxen and abe^ infected with larvjo of warble flies (flypodenna hovU, H. 
Uneatutn and CEslnis owV) characterised by dyspncea, salivation, lacbrymation, 
incontinent sphincters, vasomotor collapse, cyanosis and even death. This 
may be experimentally mduced by injections of larval protein extracts or may 
result fiiom natural trauma during life. Similar cUmcal features have not 
yet been recognised in man, thoogn they probably occur. 

Treatment.— !Tatlves Inll the laivas with tobacco juice. The opening 
should be enlarged with a bistoury and the maggot removed with forceps ; 
the cavity soon neats if treated anlisepticatly. 

Ver no Cavon os Tombo Dibesbe. — ^Tfcis disease, common in Central 
and West Africa, is due to the larvm of the Tumbu fly, Cordylobia anthropo- 
p/ioya, which is 8-5 to ll-O mm. long, yellowish in colour, with black abdominal 
spots. The eggs are laid on the ground or clothing, and the emerging larvc3 
bore their way into the tissues by means of mouth-books. The first symptom 
is a pricking sensation, followed by the appearance of a boil or warble which 
commonly afTccta the buttocks, thighs and scalp of children, and often becomes 
inflamed. The larva takes about a fortnight to mature and then escapes via 
the central hole through which its faices were previously excreted. Sometimes 
the cavity suppurates. Blacklock and Gordon demonstrated on acqumed 
local sfa'n immunity ogainst cotdylobia larvm in guinea-pigs subjected to 
previous infection. 

Treatment. — ^The aperture is enlarged if necessary, the maggot squeezed 
out, and the cavity treated antisepticaUy. 

The Congo Fioon JLiaaoT.— The adult fly, Auckmetomyia luteoh, is 
found throughout tropical Africa ; it deposits its eggs on the floors of huts 
and outhouses, and when the larvie have hatched out they suck the blood of 
people sleeping on the ground without causing pain. The latv® crawl actively, 
ate 15 mm. long and consist of 11 oegments. The adult is orange-yellow m 
colour, with longitudinal dorsal stripes on the thorax, and measures 10 to 
12 mm. in length. Prophylaxis consists in sleeping on raised beds. 

12 
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iNTESTiyAL Myiasis. — Fir »re common in btiman faeces ; gencrall 7 

tbej Ai« deposited after def^tfos, but sometimes they origioate from the 
intestine, the eggs lacing BYraUowed hj man in food. Many apecics ha^e been 
deacribecl, the genera jSarcopAaja, Fannia, Apioehala tadAnlKomyia famishing 
the maiority of examples. Fannia eanicwam accoonts for most cases to 
Europe. Gastro-intcstina! sjrmptoma may* bo mild or severe and inclade 
maUue, vomiting, diarrhoKi ana aeveie gnping. General toxic features may 
inclnde fever, rigors, headache, tluist and vertigo j even convulsions have 
been desetib^. ^e bile ducts may also be impbeated. 

Treatment. — Castor-oil is generally snlEaent, but thymol, filix mas, 
Bantonin and turpentine have aUo been recommended. 


SPIDERS 

Though Boiders (Aianeai) generally possess poison glands and inject 
venom into their prey, only a few apemea, mostly of the genus Ltiirodecivs, 
are dangerous to man. Experimentally such venoms may stow the pulse 
and respiration, and produce tetanoid-Iilcc apasnis and bronchial contraction 
in guinea-pigs. The red-backed spddcraX. maOantm America, end L. hasseltii 
in Kew ^Und and Australia, and L. geomelricut, L. eoneinnvs and L- 
indiilinetuf in South Africa, where their colloquial name is " knopplo spider," 
produce local inflammation, mdema and numbness at the site of the nito as 
well as neurotoxic manifestations. In Pern the '* pmning spider/' GltjjAO' 
eranium gasltraeanthoideit, causes local gangrene, bsimatuna and ncnrotozic 
symptoms, Eobert noted oxybsmoglobin and mcths^moglobin in the urine 
of persons bitten by the “ cross spider," E^ra diadema, and Sachs found in its 
venom a powerful hxmolyain. Probably many other spider venoms, b'ke 
zootoxins generally, exert agglutinative, haemolytic and neurotoxic effects- 
The toraotulas, on the other ^nd, give rise only to minor symptoms, though 
any spider with an effective biting mechanism may produce secondary 
bacterial infection. If ecco early, treatment consists in immediate Ugatore, 
incision and suction, or washing ont the wound with permanganate solution. 
Antberum, if available, is effective. Morphine may be necessary to relieve 

E dn, and inj'ections of caiciom gluconate (10 c.c. of a 10 per cent, solution) for 
rynpeal and mnscidar spaam, IntTOvenous saline and dextrose Bolution, 
and injections of nikethamide (coramine) and pituitary (posterior lobe) 
extract assist circnlatory failure. 


CENTIPEDES 

The Scolopcndrid® possess poison gdands which discharge at the apices 
of a pair of specialised claws taking the place of the first pair of legs. The 
small centipede gives rise only to local manifestations associated perhaps 
with an erj*HipeIas-like eruption, but the tropical species, Scol^tnira giganXta, 
may rause around the punctures local necrosis and lymphangitis ; headache, 
vomiting, fever, coma, and in chOdren even death may follovr. Treatment is 
similar to that of spider bites. Strong ammonia applied locally is useful. 


1 
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SCORPIONS 

Scorpions possess paired poison glands in tlie post-anal segment of the 
spincd tail ; this is thmst forward into its prey which is held in position 
bv the formidable pedipalps. Scorpions ia the tropics not infrequently kill 
children, and occasionally adults, and scTeral species of the genus Biithis and 
CmtruToiies, as well 'as Euscorfius italicus, Tityus Miiensis and Centrums 
cxlicauda, etc., are much feared. The bite is most painful, and toxic symptoms 
may include fever, sweating, vomiting, di‘arrha;a, mnscuJar cramps, trumns, 
stiffness of the neck, muscular paresis, respiratory failure and coma. Second- 
ary bacterial infection is not uncommon. Acute abdominal symptoms due 
to haimonhagic pancreatitis have been recorded in Trinidad, and pancreatic 
cyst is regarded as one of the complications of scorpion poisoning there. 
I^cal treatment may be instituted as for spider bite, and tbe immediate 
application of strong ammonia or a local injection of cocaine and adrenaline 
relieves the pam. The intravenous injection of specific antivenene (5 c.c. 
for children and 10 c.c. for an adult), prepared by inoculating scorpion venom 
into horses, has greatly lowered the mortality rate amongst children in Egypt 
and South America. 

N. JlAMrtTON' Fajjiisy. 


E. DISEASES DUE TO SNAKES Am> POISONOUS 
FISHES 

SNAKES 

Ophidiasis or suake poisoning results from the inoculation of venom by 
snakes of tbe fatmlies colubridm or viperidae; non-poisonons species occa- 
sionally cause death through septic infection following their bites. 

Etiology. — Snakes arc carnivorous, and Aicock and Rogers showed that 
even non-poisoaous species may have poisonous saliva. The venom is simply 
a specialised secretion of the parotid (poison gland) utilised in killing aud 
digesting prey, while the fangs ate modified maxillaiy teeth anteriorly grooved 
in the colubridiB, and completely canalised in the viperida. The biting 
mechanism ia vastly superior in the vipers since the fangs are longer, and 
capable of considerable forward rotation, whereas in the colubrines they are 
generally shorter and less mobile. In biting, the snake strikes with great 
speed, opens the jaws, rotates forward the fangs, snaps the jaws together 
and ejects its venom from the poison gland via the duct and fane into the 
tissues in one almost instantaneous movement. The vipers withdraw im- 
mediately after biting. The colubrines often hang on to the bitten part and 
may need, to be forcibly evulsed : to inject venom effectively they must have 
the lower jaw fixed, and though their venoms are more poisonous the yield 
is, as a rule, considerably less than that of the vipers. The toxic action of 
venoms is mainly dependent on (a) jwoteolytic enzymes, (6) phosphatidasca 
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and (c) neurotosins. The proteolytic enzymes, so well represented in ^dperine 
venoms, digest the tissues and damage the vasculaj endothelium (htemor- 
rhagin), leading to the escape of blood and the liberation of histamine which 
causes extensive local cedema and gives rise to sjTiiptoms of cardio-vascular 
failure (Kellaway). The coagulant properties of venoms axe due either to a 
direct coagulation of the fibrin by the venom or to the convexsion of pro- 
thrombin into thiombin (Eagles). The phosph&tidases cause htemolvsls and 
also directly affect the heart and ctrc^lion ; the acceleration of venom 
hxmolysis by lecithin is attribnted to the transformation of lecithin into 
lysoiccithin, which is iteelf actively hicmolytic. The ncurotozin formed in 
colubrine venoms has a strong peripheral effect, .paralysing the sensory, 
proprioceptive and motor nerve endings. Paresis of the musculature is due 
to the cnrare-like action on the motor endings and a further direct action 
on the muscle itself (KcUaway). 

Pathology. — In colubrine bites there is a congestive mode of death from 

f criphcral respiratory failure, associated with fluid blood, a dilated right 
eart, and congestion and ^cma around the fang puncture. In fatal 
viperino biles there is hrcmoxrhage, thrombosis and digestion of tissue locally, 
associated with a spicadinc geUtioous cedtma lesembling “ led euxtani 
jeUy,” which soinctioies invmvca the aubcutaneous tissue of the whole Utnh •, 
multiple luemocthagcs are found in the viscera, serous membtaues, etc. 
Ante-mortem clotting is present in small aoimals, but not in mau where the 
blood is fluid unlass, os rarely happens, the fangs enter a vein : death results 
from cardiac failure, peripheral circuhitory feiJuxe, secondary hajmorrhago, 
or septic infection and local gangrene. 

Symptoms.— The clinical picture depends on the (Quantity and quality 
of the venom injected. Symptoms appear generally within ten minutes to 
two hours after the bite, nausea, faintness and vomiting being charaetcristio 
early manifestations. Cardio-vascular shock follows both colubrine and 
viperine bites ; paretic features predominate in the former, and general 
hsmoRhsgic manifestations in the (alter. In colubrine bites the fang marks 
arc not always visible, and pain and local awelling are minimal; these 
features, however, are marked in the case of viper bites, which show in 
addition much hsmorrbagic oozing. Histamine shock accounts for the cold 
extremities, blanched, white sk-in, low blood pressure, vomiting, rapid thready 
pulse and extreme prostration. Psycliical shock is sometimes an added 
factor, and may produce a somewhat similar picture in terrified natives 
bitten by non-poisonous snakes. In the earlier stages in colubrine bites the 
rnoscnlar weakhess, ataxic gait and blurred speech may produce a picture 
simulating alcoholism, and diplopia, ptosis and blunting of sensation are not 
infrequently added ; later there is inability to swallow, the tongue appears 
swollen, saliva dribbles from the month, the breathing, which was at first 
stimulated, becomes shallow and slow, and in fatal cases cyanosis, coma and 
convulsions of asphyxbl origin ensue; the respimtions may become costal 
in type and death ocenrs from peripheral respiratory failure. Iliemorrbagic 
extrav.isations (viperida?) may lead to cutaneous petechia?, epistaiis, harmop- 
tysis, h9?matcDie6is, hematuria and melacna. In the early stages the gums 
may ooze blood and the urine contain red corpuscles. 

Complications. — Blunting of the cough reflex and paresis of the muscles 
of deglutition may be followed by insufllation pneumonia. After krait hites 
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tfae anterior-born cells of tbe cord may /ail to recover or an acate ascending 
paralysis baa been recorded some ten days later. With viperme poisoning, 
local suppuration and gangrene somedmes necessitate amputation. 

Course. — ^Death may occur within 20 minutes or many days later from 
complications. As a rule cohihrine eases aundving for three days recover. 

Diagnosis. — Generally this is not difEcnlt, but cases may need to be 
differentiated from alcoholism and the bites of non-venomous snakes and 
scorpions. The grooved or canalised anterior fangs in the upper jaw make 
identiCcatiou of a poisonous snake easy. 

Prognosis. — This depends on the amount of venom injected, the elScacy 
of local treatment and the availability of specific antivenene. Even vrith 
really deadly snakes, factors such as clothing, inefficient biting or a poor venom 
yield may prevent a lethal dose being injected, and this fact accounts for many 
extravagant claims regarding the vaTne of weird cutes. Most first-aid meaanres 
are useless since the ligature is applied ineffectively or too late, and once 
a lethal dose of venom has been absorbed into the circulation, antivenene 
given intravenously is the only measure that will s-ave life. 

Treatment. — rnopuYLAcric. — Snakes bite man more often by accident 
than design, and in snake country a little knowledge and common sense 
regarding the natural habits of tbe ophidia, the use of lanterns in walb'ng 
along roads at night and the wearing of strong boots and leggings wonld greatly 
lessen the incidence of snake bite. Every second cose is buten below the knee. 

Curative.— O nly two nrethods of treatment arc of recognised value 
after a lethal dose of venom has been injected into the tissues: fl) Immediate 
ligature winch delays absorption of rcnoin, followed by such local measures 
as incision, excision, suction, or the injection of chemicals, the object of 
which is to remove or destroy inoculated venom before a lethal dose can he 
absorbed ; (2) the intravenous injection of specific ontivcoenc. By tempor- 
arily prolonging life, effective ligature may enable antivenene to be given in 
otherwise fatal cases. 

Xocal 5/eosure«.— In sheep bitten by the tiger snake (ffotec7<is scutatus 
the absorption time of a lethal dose proved to be omy two minutes (Fairley), bo) 
to be effective a ligature must bo in position at the earliest possible moment. 
Pressure must be applied over a single bone proximal to the heart, t'.c. over the 
femur in foot and leg bites, and over the humerus in bites on the hand and 
forearm ; in finger and toe bites a boot laco may also be tied at the base of 
the implicated digit. Complete stasb of the circulation bos to be attained 
£13 judged by blanching of the nails and failnie of incisions to bleed. Thick 
rabbet tubing (J-inch) is on ideal tourniquet, but in the field, strips of clothing, 
loosely knotted and twisted with a slick, are effective, and eve^ 20 minutes 
the tourniguet may be loosened for 30 seconds to flush the limb with blood. 
After ligature tbe skin should always be wiped clean or washed, otherwise 
incision and scarification may lead to absorption of venom deposited and 
dried there (Fergoson). Scarification with or without tbe application of 
permanganate crystals is not effective, and mere incision is of doubtful value ; 
it Bhould be combined with suction either by the mouth or preferably with a 
breast pump or a Bier’s suction glass. Excision of the bitten area and washing 
with permanganate solution, followed by mechanical suction is the best local 
treatment, and is the only one avmlable where ligature is inapplicable as in 
body bites. Poljn^aleut antiveiiencs arc now available for cobra and Bussell's 
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viper ia ladia, Xot the viperidso anil colubridas of Africa, foe the more deadly 
snakes of Sonth America and for the ciotalinro of the United States. In 
Australia there is a monovolcnt antiveocne for the tiger snake. The dosage 
varies, but antiveneae must always bo given intravenously as early as possible, 
and in colubrine bite is effective up to approximately two-thirds of tue death 
time (.^cton and Knowles). No case is too ill to tcccivc it and even the most 
severely paralysed cases may tccovet; aochpatieots must faecarefully watched, 
as paralysis may reappear and further infections be necessary. In viperine bites 
it u iesa effective, and must be given in full dosage at the earliest moment. 
Infiltration of the tissues with anlix'encne in the vicinity of the bite may bo 
useful iFitzSimmons). Generol Measures . — Patients mnat be kept warm and 
at res t. Black coffee and sal volatile may be givea early, and injections of cort in, 
adreualine or pituitary (posterior lobe) extract and of reconstituted plasma, 
foUowed by isotonic dextrose (5 per cent.), administered for circulatory shock. 
Nikethamide (coraminc) has value as a respiratory and circuhatory stimulant. 
Artificial respiration may prolong life, and it is important in cases with 
pharyngeal paresis to swab out the throat and keep the bead low when the 
patient i*omita ; food should be withheld, and, if necessary, fluid given 
through a stomach-tube. 


POISONOUS FISHES 

In tropical waters casualties from pobouous fish are not in&equcnt. 
The effects of fclly-ilsh stbgs vary with different species ; many are harmless, 
others produce local features such as urticaria, mdema, marked itching, bura- 
log ana erythema, sometimes followed by vesicular dermatitis or actual slough’ 
log and ulceration. Systemio symptoms may follow rapidly and mclude 
lachrymatiou, cotyta, muscular pains, constriction of the chest, dyspucca ond 
cardiovascular shock. Deaths have been reported. 

Fish of the genua Jilurana bite with tbeir powerful, grooved teeth down 
which poison from the venom sac enters the tissues ; many harmful species 
arc known, and their venom may have a depressant action on both the cardiac 
end nervous systems. 

In other fish, such ns the sting-rays, there ora barbs ia tha dorsal fia or 
ebcwLerc connected m'th poison glands ond these may produce not only 
severe inflammation locally, but neurotoxic features. Tetanus organisms may 
simultaneously be inoculated. Certain epecies of rfBcla'nHS, such as T. draco 
found in the Meditcnanean, and of Scorpiena, such os S. taopha inhabiting 
tropical waters, are particularly daogecous, causing excruciating paiu ana 
local irritation, mdema, paralysis of tlie part, collapse, dyspacea, delirium 
and even death within 21 hours. Simtic infection may follow. Local treat- 
ment as for snake bile should W adopted. Infiltration of the tissues with 
proemne hydrochloride (novocsine) (2 pet cent.) is often advisable for relief 
of pain, and morphine also may prove necessary. 

N. Hamilton Faiblev. . 
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DISEASES DUE TO PHYSICAL AND 
CHEMICAL AGENTS 

CAISSON DISEASE 

Synonyms. — Compressed Air lUness ; Divers’ Paralysis. 

Definition. — Caisson disease is the name given to a series of phenomena 
which may result in any living animal upon return to a normal atmospheric 
presanie after exposure to an sir pressure which must exceed 181b. to the 
square inch above mean atmospheric pressure. These phenomena occur 
the more frequently and severely the greater the air nressure, and in direct 
proportion to the length of time of exposure to the high air pressure, and the 
more rapid the return to a normal atmospheric pnsssure. They are caused 
by the BsturatioQ of the liviog tissues with nitrogen at high atmospheric 
pressure which, on too rapid letom to lower atmospheric pressures, boils 
within the tissues, and thu liberation of bubbles of nitrogen causes tbsue 
disruptiou and destruction on the one band, and gas emboli on the other. 
The major capacity of fat to hold nitrogen in solution causes the liberatfon 
of nitrogen bubbles to occur most readily in the fatty tbsues, and thb occurs 
more easily in those parts of the body where the blood supply is lesa abundant, 
and therefore the rapid letorn of the excess of nitrogen to the atmosphere by 
solution in the blood stream less easy. For these reasons the white matter 
of the nervous system, composed as it b of fatty substance, and particularly 
thosepartsof it which are less liberally supplied with blood, such as the white 
matter of the lower dorsal spinal cord, b the most common site of gas libera* 
tion. The joints and abo theb eutrounding structures, which are lowly 
vascukrbed, are also common sites of the lesions, as arc also the sub- 
cutaneous tissues of fat subjects, on account of the high solubility of 
nitrogen in the fat. 

These ^phenomena occur only upon decompression, and are always pre- 
venfahie if adequate means 6e atfopfeci (fj to ii’mit the time of exposure 
to very high atmospheric pressures, so that high degrees of tissue saturation 
with nitrogen shall riot occur, and (2) to regulate the return to normal atmo- 
spheric pressure by graduated decompression, in such a way as to prevent 
boiling of nitrogen in the tissues. They ate curable, after they have appeared, 
by immediate rccompressioa followed by very gradual decompression. Ex- 
posure of the living animal to very high atmospheric pressures may be asso- 
ciated with most serious and usually fatal results, which occur before 
decompression, and which are due to over-saturation of the tissues with 
oxygen, death resulting from oxygen poboning. 

Etiology. — ^Thb disease made its appearance in the middle of the nine- 
teenth century, when the invention of Biebe’e diving dress and of subaqueous 
chambers made it possible for eubaqnatic engineering and marine salvage 
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io be performed an3er bigb atmospheric pressures. The men worlc in a 
pressure of ait, trhich just exceeds the hydroatatic pressure of that depth 
of water which extends from the working position to the surfaee, and the 
pressure is produced and maintained pomps and regulating apparatus. 
Workmen teach the working face of the caisson by passing from the normal 
atmosphere through a scries of chambers with airtight doors, in which the 
air pressure is raided by rapid stages, until fbe high pressure of the working 
face is reached. They leave through the same chambers, the air pressure 
being towered for some space of time in each as they pass through. This 
process is termed “ compression *’ and “ decompression,” or “ locking in and 
out.” Tbo diver is compressed as he slowly descends by an increasing air 
pressure from his pump, and is decompressed os he ascends much more slowly, 
this compression being regulated by an antoniatic valve in his helmet which 
retains the air pressure until it exce^ that of the water pressure outside. 
Caissons are worked under a much lower pressure than that at which divers 
can work ; but the working shifts are mnen longer, whereas the diver at great 
depths remains down only a very short time. Ronghly speaking, each 
33 feet of water produces a pressure of 151b. to the square inch (51 fathoms]. 
Caissons are usnolly worked at a pressure of below 35 Ib. and in 6- to S-hourlv 
sliifts, but they have been successfully worked at a pressure of 45 lb. with 
2-hourly shifts, and at 50 lb. with l-hoorly shifts. Divers frequently work 
at SO fathoms (53 lb.), and the record depth and pressnre reached has been 
210feet(95lb.). 

During cotaptession no trouble is experienced beyond dUcomfort in the 
ears and rarelv perforation of the membrane tympani, from disparity of air 
pressnro !u tne middle ear. This the wortoen avoid by opening the 
Eustachian tubes with au act of ewallowing or yawning ; but it must be 
remembered that no person suffering from Eustachian catarrh should bo 
ollowcd to enter the air locks. Under high atmospheric pressures com- 
bufitioQ proceeds more readily, a candle when lighted bums away furiously, 
and n pipe bursts into flame with each draw. The workmen And that they 
can work more easily and with less fatigue. 

The symptoms of the disease become manifest upon return to a lower 
atmospheric pressure, and directly in proportion to tho suddenness of return 
to such pressure. If tho return to a normal atmospheric pressure from a 
high and prolonged pressure be sudden, there may be a liberal escape of 
bubbles of nitrogen gas in the blood and in the tissues. The presence of 
the nitrogen may sometimes be felt as gas crackling undemcatb the skin or 
subcutaneous emphysema, 

"When the return to a normal atmospheric pressure is more gradual, tho 
nitrogen may have time to escape from the blood and from most of the tissues 
by diffusion through the lungs, but in those tissues which are relatively less 
vascular, and from which, for that reason, interchange of gases by means of 
the blood stream is slow, or in these tissues in which nitrogen is especially 
eolublc, such as the fats and myelin of the nervous system, tho nitrogen is 
liable to escape in the form of bubbles, and to the mechanical effects upon 
the tissues in which the Ixiiliog of the nitrogen occurs, the symptoms of 
caisson disease are due. 

That part of the nervous aystem which is least vascular, namely the 
four lower dorsal segmenta of the apinal cord, is the most common region 
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for the Jcsions to occur, while the joiuta wid peripheral nerve tranks are 
•often affected^ 

hlassivo escape of gas tna^ ocour into the blood stream, and the heart 
has been found distended with gas after death in lapidlj fatal cases. A 
similat escape of gas into the intestines may produce severe and even fatal 
abdominal distension. It is doubtless one of the canses of the abdominal pain, 
nausea and vomiting which are common s^nptoms of compressed air siclmcss. 

The liberation of these gases, and therefore the occurrence of the com- 
pressed air disease, depends directly upon these factors — (I) the amount of 
pressure to which the living animal is exposed ; (2) the length of time of 
exposure to the high pressure ; and (3) the rapidity with winch a return is 
made from the high pressure to normal atmospheric pressure. Por example, 
the malady never occurs after short exposures, such as 15 mmufes at a 
pressure of 45 lb., or 2 minutes at a pressure of 75 lb., even though decom- 
pression be as rapid as possible, for these periods are too short to allow of 
nitrogen saturation of the tissues. It is for this reason that compressed air 
sickness is so much less common in divers, who for the most part work for 
very short times only at high, pressures, and so much more common in caisson 
workers, who work for many hours at a stretch at a pressure of from 30 to 
40 lb. 

There is one other factor Avhich must be carefully borne in mind, and 
that is the amonnt of fat present in the body, which, from its nitrogen dis- 
solving qualities, greatly increases the tendency to nitrogen boiling within 
the tissues if it be present in largo amount. It has been shown expeti- 
mentally that fat animals snccumb to the disease while lean ones escape, 
and experience has shown the necessity of excluding fat workmen on aeconnt 
of their liability to the malady. 

The disease is obviously alwaw preventable, firstly by shortening the 
periods of exposure according to the height of the pressure so as to obviate 
nitrogen saturation ; and secondly by arranging that such a graduated aud 
prolonged return to normal pressure be made, as will prevent any possibOity 
of nitrogen boiling, the slow return to normal pressure allowing of the nitrogen 
dcsatuiation of the tissues without bubble formatiou. 

It is quite safe, and docs not produce any ill eficcts whatever for a man 
to breathe pure oxygen for as many os 6 hours at a time. This has been 
proved by the use of the Siebe-Gorman life-saving dress for rescue work 
from choke damp in mines. Beyond a certain limit of pressure, however, 
oxygen becomes poisooona JLighJ/ compressed air causes rapid toxin 
effects in proportion to the partial pressure of the oxygen. It tends to cause 
direct death of the tissues. At lower partial pressures it has a couvulsant 
effect, and at BtUI lower pressures pKwuces congestion of the tissues and 
especially of the lungs, which may present consolidation and all the signs of 
acute pneumonia, however slowly and carefully decompresaiou has been 
accomplished. The limit of safety bo fat as oxygen poisoning is concerned 
is 10 atmospheres, or 300 feet of water. Neither divers not caisson workers 
ever work at anything like so high a pressure. 

The essential feature on post-mortem examination is the presence of 
bubbles of nitrogen in the tissues or bulky collections of nitrogen within the 
organs, as in the heart or in the intestines, and the results of the associated 
tissue disruption and air emboli. 'When it is considered that the mass of 
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blood coneUtutca about 6 per cent, of that of the whole body, and that the 
capacity of the tissues In a thin eubject is thirty-five times that of the blood, 
the ratio being much higher in a fat subject, since fat will dissolve five times 
os much nitrogen as will any other tissue, the presence of bubbles in the 
tissues, and especially iu the fatty tuaucs. will readily be understood. 

The bubbles form first in the venous blood and in the fatty tissues, where 
they grow by accretion and cause tearing of the tissues, while air emboli 
and subsequent necrosis are common. Hundreds of bubbles have been 
counted in the spinal cord, and these are mnch more numerous in the white 
than in the grey matter. Collections of nitrogen may be found in the sub- 
cutaneous tissues, and may cause palpable crackling. Bubbles of gas arc 
not uncommonly found in the liver cells. Occasionally similar lesions are 
found in the brain or in the eye, and in fact may occur m any of the tissues. 
In every fatal case which has been adequately esamined patches of necrosis 
in the dorsal region of the spinal cord, with the usual secondary degenerations, 
havo been found. 

Symptoms. — The symptoms may be first manifest daring the process of 
decompression, when the latter is rapid, and from a high pressure. More 
often the signs of the malady appear soon after a normal pressure is reached, 
while not infrequently they do not present themselves until an hoor or more 
has elapsed. In slight cases heaoache, giddiness, diplopia and faintness 
may occur, and these symptoms pass off soon and leave no trouble. Severe 
and important symptoms occur in the following order of frequency : ll) paizr 
in the extremities or trunk, commonly called by the workmen “ the bends ” 
from the position in which the painful limbs arc held ; (2) pain in the 
epigastrium, sometimes accompanied by nausea, vomiting ana Abdominal 
djstensloa ; (3) paraplegic paralysis which usually involves motor, sensory 
snd sphincter functions, and extends as high as the ninth dorsal segmental 
level ; (4) headache, vertigo and coma ; (5) sudden death ; (6) hemiplegia 
or monoplegia of cerebral origin. 

The pain in the limbs is of a oeuralgtc character and is referred to the 
joints, which are kept in the Bcmiflexed position, any attempt to straighten 
them causing great pain. The pain may come on gradually, or suddenly, 
and may be slight and transient, or severe and persistent. It is often intoler- 
able. The knees, ankles and hips are the most frequently affected ; but 
sometimes the joints of the upper extremities, or of the back and especially 
of the lumbar region, may be affected. Epigastric pain is common, and 
unless quickly rcUeved by recompression b followed by nausea and vomiting. 

The paraplegia nsnally has its upper limit in the lower dorsal, but it 
may wash the ctrrical 'tvgtoa and involve the mtds. It comes cm 
and involves motor, sensory and sphincter functions. It may be of any 
degree of severity from a slight and transient effect to a complete and 
permanent loss of the functions of the spinal cord. The paraplegia occurs 
with increasing frequency and completeness in proportion to the degree of 
ptessuHs and the length of exposure to its influence. It occurred in 61 per 
cent, of 1 1 9 c.'sscs in the St. liOub bridge caissons, which were worked at plus 
50 11). of pressure, and among these there were 14 deaths. There b no general 
rehatioa between the pain and the pantlysb, as either may occur without the 
other, and it acems, therefore, that the pain b due to a peripheral lesion 
and not to the lesions of the spinal cord. 
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Coulee and Prognosis.— Tlie dotation of the attack may vary within 
very wide limits. The eererity of the initial symptoms, and the immediate 
application of appropriate treatment, aw the ell-ixuportant raodif>dng factors 
in the prognosis. The attack may last for a few honrs only, or it may con- 
tinue for days. The paralysis may recover in a few days, or it may last for 
months and may never recover. Death occurs only in cases which have severe 
initial symptoms, and except when occasioned by complications such as 
cystitis and bed-sores it usually takes place shortly after the attack. 

Treatment. — Prophylactio. — Since the malady is dne entirely to 
nitrogen saturation of the tissues, and the subsequent escape from solution 
of this gas into the tissues during a too rapid return to normal pressures, it 
follows that the malady can always bo prevented by adopting suitable 
period lengths for compression. In the first place, the malady never arises 
from compreadons below plus 18 lb. to the squate inch, or roughly 40 feet of 
water, and those who work at such a pressure may do so for long hours and 
return to a normal pressure rapidly, and without any risk. At higher pres- 
sures the working shifts must be shortened as the pressure gets higher. 
The shifts should be not longer than 6 to 8 hours at a pressure of 80 to 35 Ib., 
or 8 atmospheres ; 2 to 3 hours at a pressure of 45 lb., and 1 hour only at a 
pressure of 60 lb. At higher pressntea than this, which ate only encountered 
by divers, a few minutes’ exposure is allowed only. 

Compressed air sickness never occurs if the return to the normal atmo- 
spheric presauio be suilicieotly slow. Animals can be exposed to very high 
pressures, short of those causing oivgcn poisoning, with impunity, provided 
they be decompressed slowly enough. This decompression is carried out in 
the case of the diver by raising him to various levels iu stages, and letting 
him remain at each stage a longer and a longer period as the surface is 
approached. In the case of caisson workers a series of air-locked chambers 
is provided in which the air pressure is lowered in stages, the men remaining 
longer and longer at each stage as they approach the normal pressure. The 
important fact in connection with decompressioD is that the absolute pressnre 
can always be halved forthwith without any risk. In the first air Jock on 
leaving tlic working face of a caisson, for example, the pressure is at once 
reduced to one-half that of the working face, and in the remaining air locks 
the pzessore is reduced by stages until zero is reached. 

Leonard Hill has shown experimentally that it is always safe to lower the 
pressure to plus 20 lb. by gradual decompression during the space of 10 
minutes, then to wait at that pressure for 2 hours, and then bring the pressure 
to zero by gradual reduction in 10 minutes. The Admiralty rides for divers 
require that a diver working, say at 140 feet shall bo first raised straight- 
away to a depth of 60 feet where he waits JO minutes, then to 40 feet for 
10 minutes, 30 feet for 20 minutes, 20 feet for 30 minutes, 30 feet for 35 
minutes, and then he leaves the water abruptly. 

The difficulty and danger is the tendency on the part of the workers to 
curtail these weary waits, and get away from work as soon as possible. It 
is important that all fat subjects, and all those who have shown a susceptibility 
to compressed air sickness, and all those not in absolutely sound bodily 
health, shall be excluded from working in highly compressed sir. 

Cdrattve. — It was early discovert by the caisson workers themselves 
that the only remedy for the malady was to re-enter the higb-nir pressure. 
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A recoinpressing apparatca in tho fotm of a medical air lock is now supplied 
at all caisson works, and on all fihips ct^ged in deep salvage. On tie oppcar- 
ancQ of any symptoms the trorker is placed in the compressing room and 
the pressore is nm up to the foil pressure at which he has been working, 
when it is usual for the symptoms to ameliorate rapidly or disappear. iUter 
the recompressioa the decompression mnst be carried out ve^ slowly, for 
the bubbles once formed in the tissues are not easy to get rid of, though 
they may be kept at a small siie by the pressure. Cases appaiently at the 
point of death with cyanosis and coma have many times been complete^ 
recovered in a few hours by recompressioo. IVhcii symptoms have appeared, 
the decompression should toko at least 6 boors. Caisson workers and divers 
should sleep and live close to the medical air lock that they may he near aid 
during the first hours following decompression. The paralysis when once 
established Is to be treated upon ordinary lines, 

ANOXffiillA 

Definition. — A scries of phenomena which result in the living animal 
from deficiency in oxygenation of the tissues in the absence of carbon dioxide 
retention. 

Pathology.— The condition is directly referable to lack of o.tygen and 
loweitd internal respiration. Anoxtemia is divided into three classes, with 
widely diCerisg causal mechanisms : 

1. Arterial onorormto.— This is due to a deficiency in the oxyeea content 
of the arterial blood, the oxygeo*carrying poaer being norms! ana the carbon 
dioxide discharge nnhindered. It is apt to appear whenever the oxygen 
content of the arterial blood falls below the normal limit of fit per cent, of 
its total capacity, and it may or may not be associated with cyanosis. It U 
the usual result of breathiug n rarefied atmosphere in which the partial 
pressure of oxygen U lowered, and in this connection is known M " mountain 
sickness ” or " altitude sickness ” when heights approaching 20,000 feet 
are reached. _ The characteristic phenomena can be produced at will by 
respiration within a partially exhausted chamber, and they can be obviated 
at high altitudes by adequate oxygen addition in respiration. Arterial 
anoxiemia is also present to some extent in those pulmonary diseases in 
which there is damage to the lespiralo^ epithelium, obstruction to the 
air passages and when prolonged shallow breathing occurs, as in pulmonary 
ccdeina, emphysema and pneumonia, and in these conditions oxygen addition 
is valuable if its administration can be very prolonged. 

2. Stagnant or jxusiit anoramia . — ^Tbis results when, on account of some 
fault in the circulatory mcchaiusm, the passage of the blood through the 
tiasuca is too slow to provide for adequate oxygenation. It is the common 
happening in the circulatory failure of cardiac disease. There is here no 
fault with the oxygen content of the arterial blood. The oxygen saturation 
of the Tenons blora falls lower than C5 per cent, of the normal, and the 
normal difference between the oxygen saturation of the arterial and of the 
venous blood, which is 20 to 50 per cent., is exceeded, and there is always 
cyanosis, which appears when the reduced hannoglobin content reaches 40 
pec cent, of the total hwmoglobio. Since the arterial blood oxygen content 
IS not at f/iuU, oxygen admini*tration is useless to relieve this condition. 
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S. Anoxie cjjoiamtta.— This results from a deficiency in the oxygen- 
carrying power of the blood, either by reason of deficient luemoglobin content, 
as in the aniennas, or by fixation of some of a normal hcemoglobin content, 
as methbiEinoglobin, Btuphasmoglobin, or carbon monoxide bmmoglobin. 
In the anoxic varieties, cyanosis docs not ocenr, however severe the 
anoxsemia, for the reason that cyanosis only appears when 40 per cent, of a 
normal hmmoglobin content exists as reduced nmmoglobin. Therefore, an 
anffimic patient with 60 per cent, htcmoglobin would require 90 per cent, of 
the total hffimoglobin present to be reduced for the appearance of cyanosis. 
Oxygen adnunistration is of no avail in anoxic anoxtemia. 

Altitude SiCKifESs ; Mountain Sickness. — There is considerable 
difference among individuals as regards liability to the appearance of 
symptoms at low atmospheric pressures, some suffering earlier and more 
than others. The immediate effect of exposure to such pressures is to cause 
rapid concentration of the blood and therefore a relative increase of the ratio 
of the haemoglobin to the volume. A 10 per cent, rise in the hiemoglobin 
ratio may occur after 20 minutes’ exposure. This is in part prodneed by the 
role of ^e spleen in acting as a reservoir for the erythrocytes, which are 
discharged rapidly into the general circulation under these circumstances. 
This serves as a compensation for the oxygen-want of the tissues, and its 
occurrence is associated with a disappearance or amelioration of the initial 
symptoms of oxygen-want. In those who remain at a bearable high allitode 
many weeks, some degree of acclimatisation occurs, and this is associated 
with hyperactivity of the blood-forming organs and a true erythrmmia. 
The anoxmmia produces a hyperglycaemia, and there is at first an alkalcmia 
from increased ventilation, which subsequently lessens. 

Symptoms .— cjjfcls occur most iaportanlly when rapid ascents 
to high altitudes ate made in aviation, and consist of a gradually increasing 
dulling of perception, of which the subject is usually unaware. There is an 
increasing inaccuracy aud lethargy of mental functions with a tendency 
to torpor aud loss of memory. The skilled photographic obsen’er takes 
eighteen photographs npon the same plate, the obsen’er throws his valnable 
notes overboard, the pilot makes for a wrong destination or goes to sleep, 
and the fighting scout forgets to go into action. On return to land a muddled 
and confused memory of what has happened during the flight is all that 
remains. Lesser degrees of this condition nave led to great errors in judgment, 
foolhardiness, apparent cowardice and irresponsibility in military aviation. 
So insensibly does this mental paralysis come on and so deep may be its 
effect before its presence is realised, that in Tissandicr’s balloon ascent in 
1875, all three aeronauts, though provided with oxygen apparatus, were 
paralysed beyond movement before realising the necessity for using it, and 
two of them lost their lives. Diminution of auditory perception becomes so 
great at high altitudes that the aeroplane en^e becomes almost inaudible. 

Eespiralory effects . — At an altitude of 12,000 feet, nose-breathing ceases, 
and above this height the breathing deepens into hyperpncea, which may 
be most distressful and may bo periodic. The dyspneea is greatly increased 
on exertion and is accompanied ny c^anoris. Bven such acts as talking and 
using a pressure pump may greatly increase the dyspnoea. 

Muscular weakness . — Accompanying the mental lethargy is an increasing 
condition of muscular weakness. The sKgbtest exertion is hard work. The 
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uwchinc b difficult to Qy at Teiy liigli eltitndea, and the matksnjan ehoota 
badly, and the mountaineer becomes incapable of taking exercise. 

Other aymptoma which may occur arc^l)^ headache, which may bo verr 
intense Ofld which b rery usually met with in prolonged exposure to high 
altitudes, as in mountain climbing ; (2) spasmodic gulping accompanying the 
liypcrpacea ; (3) fainting on exertion ; (4) vomiting ; and (5) hajmorrhage in 
the form of cpbtaxb, both of which arc rare ; and (6) frequency of micturi' 
tion, which is common. 

The mental clTecta are most conspicuous in a%’iators who had to make 
prolonged flights at verj* high altitudes during the War of 1914-1918 before the 
regular use of the oxygen apparatus. The ^spnoea, headache and muscular 
effects have been moat trouhlMome in mountoin ascents where exertion is 
unavoidable. 

Beolh has occurred ouly in balloon events to gain a great altitude, and it 
occurs very rapidly, and b preceded by general muscular poralysb. Olaisher 
and Corwell survived 29,000 feet by a lucky chance after complete paralysis 
of the limbs had set in. Sivcl and Cioce-Splnelli died at a height of 27,500 
feet, while Tbsandier, who was with them, survived. The after-effects of 
exposure to high altitudes have been well described by Bitley, who, after 
observing many flight landings after high patrols during the War of 1914-1918, 
wrote ; “ The gait of the men on landuig b unsteady and laboured. Beporta 
are laboriously made out (there being a general disagreement os to what 
was seen and done). Tempers are abort, every one loos and feeb tired, and 
the idea uppermost in the mind b to lie do^m and go to sleep. Severe 
frontal headache b common ; it may persist until the following day and at 
times proves incapacitating. Appetites are poor and spirits are depressed. 
It Is easy to understand that a repetition of this Jdnd of work over any length 
of time was rapidly productive of deterioration of mental and phpieal 
well'hcing.” 

Bemarkable individual tolerance to anoxtemia occurs iti eonie subjects, 
but this tolerance tends to disappear with repeated Jong exposure. Physical 
fitness and training increase toleration up to a certain point, whereas unfit- 
ness and eapccblly digestive disturbances lower tolerance, and the latter ate 
apt to ludnce vomiting, 

Treatment.“5ince the symptoma are due solely to lack of oxygen they 
can be entirely avoided by the use of a portable apparatus to deliver the 
necessary oxygon by all those who have to encounter an altitude of over 
15,000 feet. Professor Dreyer's apparatus b portable, compact and satis- 
fsctoiy, and iU essential feature » the regulation of oxygen delivery by an 
aneroid controlled valve, so that the amount of oxygen delivered varies in 
inverse proportion to the barometrio pressure of the atmosphere Hurroanding 
the instrument and coosequently tn direct proportion to the altitude. 

symptoms have developed, the immedlato treatment requbito b 
tlie cessation of exertion, the provbion of o^^eu if available and a speedy 
return to a lower altitude. 


The late James Coiliek. 
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SEA-SICKNESS AND ALLIED CONDITIONS 

Definition. — Sea-sickness is a disorder of gastric and intestinal function 
brought on in susceptible Bobjccta by travelling on the sea, and a similar 
disorder occurs in many persons under various other conditions in rrhich they 
are subjected to repetitive irregular notion in different, and especially in 
nnaccustomed, planes. 

Etiology and Pathology. — is well knownthat irregular and unaccus- 
tomed stimulation of the labyrinths causes nausea and vomiting, and also 
other disorders of function in the structures innervated by the vagus or para- 
sympathetic s^tem ; and in eca-stekness and allied conditions, excessive 
stimulation of the labyrinths is by far the most important causal factor. 
Another influence is the reception of irrelative impressions from the other 
afferent organs 'a^hich snbscrve the orientation of the body in space and the 
appreciation of movement, viz., tho eyes, and the postural sensory system of 
muscles and joints ; while p^chological factors, especiallr apprehension, also 
play a jiart. Excitement and feat help to prevent sca-siclmeas. Stimulation 
of the labyrinths occurs under all conmtions in which the body is subject to a 
succession of acccletations and decelerations, as in a ship at sea, in an aero- 
plane, in a swing, and, to a less depee, iu a railway tram or motor car, and 
even during dancing, and suiuseptible subjects are liable to sickness under 
all such conditions. 

The degree of susceptibility vanes ^eatly in different indixudnals. Early 
infancy Is immune &om the affection, since the orienting mechanism has not 
attained foli pbysiolo^cal activity, and old age is rclativclp immune, probably 
from lessening irritability of tho nervous sy^em. Individual hypetsuscepfi- 
bility and inoividual immunity ate very common, and the readiness with 
which tolerance is acquired by training varies greatly in different people. 
Personal immunity is, for the most, relative only, for there are few who can 
pass through excessive and prolonged stiraulation without developing some 
of the characteristic symptoms. The development of tolerance by habitude 
varies greatly. Some develop tolerance readily, and others with great diffi- 
culty. Years of continuous Bea-going may pass before any tolerance is 
developed, and Admiral Nelson never acquired any. 

Of the many adjuvant factors the more important are apprehension, 
or the full e^cctation of bring eick, the smell of the ship, heat, a stuffy cabin, 
and the presence of others suffering from sea-sickness. 

Symptoms. — ^Thc initial symptoms are a loss of the usual feeling of 
well-being, accompanied by a feeling of abdominal or visceral discomfort. 
Salivation, gaping and yawning foUow, with irregularity of respiration, 
flatulency, pallor of the face, and a sense of squeamishness as though at any 
moment vomiting might occur. Many subjects at this stage’have a desire to 
defecate. These early symptoms are followed by severe nausea, retching and 
vomiting. In many cases the vomiting is of brief duration, but in others 
the gastric symptoms may become most violent and distressing, the vomit 
ultimately consisting of thin bile-stained fluid ; there is complete anorexia, 
and in severe cases nothing can be retrined in the etomach. In nearly all 
cases of any eeverity the visceral symptoms are accompanied by headache, 
giddiness, continued pallor, apathy, lassitude, weakness, dehydration and 
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prostration. Thm general constitutional effects may be very Bcrioua, and 
may lead to a condition of collapse. The eyes are dull, the facies becomes 
ehnintcn, perhaps greenish in hue, and inejcprcssive or dejected. The sldn is 
cold and usually clammy, the longue is coated, and both the breath and uiinB 
may contain acetone bofUes. Pulse and respiration arc quickened, and the 
blood pressure lowered. Little urine is passed, and constipation, after an 
initial Lowe! action, is usual. 

Diagnosis. — This ia seldom in doubt, but the possibility of otherabdominal 
disorders occorringat sea must not, of course, be overlooked. 

Course and Prognosis. — The symptoms usually subside rapidly when 
the voyage or other movement causing the condition b over, but gometimes 
diirin^s, headache and ga«.ttit aymptoma persist for a long time, and the 
patient is “ good-for-nothing ” until ho has had a night’s sleep. In persons 
taking long 6c.a voyages, the symptoms usually lessen in a few days, reaction 
sets in, accompamed by a return of appetite, and convalescence is complete 
within a week, but symptoms are liable to retnen with an onset of rough seas. 
Some persons, on the other hand, never lose the symptoms until the voyage, 
however long, ia over, and these may bo reduced to a piteous condition of 
bodily weakness, from which subsequent convalescence is slow. Death anpean 
rarely, if ever, to have occurred even in the roost severe condition of hodiiy 
depression and starvation from eea-stekness alone. Apart from the long 
convalescence which may he required m severe and long-lasting caws, there 
wero to lie no harmful results. 

Treatment.— FRornvLACTic. — A susceptible subject should endeavour 
to secure an airy cabin amid.sbips. The patient should take phenohorbitone 
gr. J or hyoscine gr. two or three times daily for a day or two before 
going on board, and tiyoscine gr. or vatano (which contains hyoscine) ' 
two tablets an boar before tbo abip.H saib. McArdJe and Trotter, testing 
numbers of soldiers, found that drugs of the belladonna eroun were more 
efficacious than batbituiatcs, bromides, or cbloretone, and that hyoscine was 
much tho best of the group, hlost sufferers prefer to be supine, with the head 
low, but some find a closco cabin insufferable, and many are better in the open 
air, so that each should consult his indiridual preference. Confidence in the 
remedies advised is important, and an expectation of being sick is disastrous. 
Some subjects believe in a firm abdominal belt, nnd this ia at least comforting 
and provides n feeling of confidence which may bring success. In troops 
about to land on n hostile shore fear or excitement is nn important influence jn 
preventing sea-sickness. 

Durinj the eltock, ri is imptiitaTit to ketq> the Bubject as rt'di as possible 
to calm tho irritation of the ner^'cns system with hyoscine preparations or 
barbituratca ; to secure sleep •, to prevent dehydration and acidosis ; and 
on prolonged voyages to see that the patient is fed. 

JlcArdle and Trotter found that after an initial dose of hyoscine gr. 
the drug could lie repeated in doses of gr. at intervals of 6 hours for 48 
hoars without the appearance of any obvious undesirable side-effects, apart 
from some dryness of the mouth. Sps of fluid ahould be given, and sips of 
champagne arc a popular remedy. Aikalies and sugar may be taken in fluid 
to combat ketosis. Fowl when given ahould be dry and in emaU quantities. 

J. Pprdok MAnTts*. 



ELECTRICAL INJURIES 


309 


ELECTRICAL INJURIES 

Electrical injuries may be received fromliebtning-Btroke, from accidental 
contact •with high-tenaon conductors or faulty household electrical appli- 
ances, or from judicial electrocution where this obtains. 

The severity of the injuries sustained in any given case depends upon 
other factors than the voltage of the discharge received, and thus it is that 
fatal injuries may be received from currents of comparatively low voltage 
(120 volts), and survival may follow the reception of currents of higher 
potential. It is said that a current of 500 volts is commonly fatal, and 
that alternating currents are more dangerous than direct. Voltages of 
over 1000 are spoken of ns “ high tension.” The quantity of the current is 
also of importance. A current of 100 amperes is dangerous, one of 500 is 
likely to ne fatal. In judicial electrocution the victim is subjected to 
repeated discharges (4 to 8), each lasting some seconds (6 to 60), of alter- 
nately high and low potential (500 volts alternatbg with 2000). 

Pathology.— In those who survive electrical injuries complete recovery 
is usual— though not invariable — and it is clear that the lesions found in 
the nervous system in fatal electrical Injury can hardly obtain even in slight 
degree in noii-fatal cases. Mb shall first describe the lesions found in fatal 
cases. 

In death from lightning-stroke the head b invariably struck, and there 
b A localbed edusloo beneath the ecalp, which may be differentiated from 
the effects of a blow by the absence of abrasion.' The body surface shows 
burns of various forms— linear burns, arborescent bums, and severe localbed 
bums beneath any metal object which may have been carried in a pocket 
or worn on the person. 

In the nervous system there arc abnormal rents and fissures in the brain, 
the cerebro-spiB.il spaces are dbtended, the perivascular spaces enlarged, 
and the arteries at the base of the brain may show rupture of their muscular 
coats. In various situations the nerve celb show severe disruptive changes. 
In the past it has been assumed that these lesions are due to the passage 
of an electrical current through and over tho body, hut in a recent annlysb 
of the circumstances of electrical injuries from the point of ■view of physical 
science Blake Pritchard has shown that this passage b inade(^uate to account 
for the nervous lesions, and that two factors are operative. These ate 
the passage of current, and the charging of the body with electricity. It 
is the latter factor which alone is capable of producing the lesions found in 
the nervous system. The following brief sununary b taken from Pritchard’s 
account {Lancet, 1934, 1. 1163). 

If a man make contact with a conductor at high potential, or if he he 
struck by lightning, he will suddenly become highly charged with electricity. 
A current will pass through him only if he b in o position to lose this charge. 
If he is not insulated from earth the charge will pass rapidly through and 
over him, and will not accumulate upon him. This rapicl passage will give 
rise to heating, electrolytic and znecMtiical ciFccta, but these alone do not 
produce the lesions observed in fatal cases. 

If he be more or less effectively insulated from earth, hb body surface 
will become highly charged, and electrostatic forces will develop from the 
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mecliamcal repalaioa whicB is exerted between similarlf charged carticlea 
or bodies. A charged body will be repelled from all simDarlj charged bodies, 
and all the constitnent elements of Iho body which cany the charge will be 
repelled from one another. Thus it is that when more than one object is 
atmeb by lightning, they are flung apart ; a man is flnng several yards from 
a tree tmder which he has been standing ; or two men simultaneously struck 
are flung away f^m each other ; a parcel held by an individual struck is 
hulled out of ids grasp, and also his clothes, belt and boots arc burst and 
tom off him in fragments, and he may be stripped naked. Within his body 
the same disruptive forces are at work, and produce lesions in proportion 
to the rigidity and cohesion of the tissues. The charge upon his body surface 
will make each particle of the surface repel each other particle, the whole 
surface will tend to expand away from the body, and this sudden expansile 
force will pass inwards as a wave of decompression. In this way we may 
account for the characteristic disruptive lesions found in the brain. 

It is probable, then, that the electrostatic effects play a determining part 
in the prodnetion of the nervous lesions, and that these in their turn are 
largely tcaponslble for a fatal issue when this ensues. 

The actual passage of the current has beating and electrol^'tic effects, 
and Pritchard has tried to assess the importance of these. In legal electro- 
cution, where alternating currents are applied in the manner and of the 
strengths described earlier, it is possible to form a fairly precise estimate 
of the heating effects. The cunent probably passes chiefly in the body 
by the blood and cercbto-spinal fluid, as well, of course, ns over the body^ 
surface, where it produces the characteristic bums. It is possible that 
currents of the orders osed may cause a rise of temperature in the tissues 
they traverse of as much as 60® C. In JightniDg-stroke, the rise is probably 
much less. The higher rise named is capable of severely damaging the 
nervooa system, but not of nroducing the lesions seen in fatal cases. The 
electrolytic effects are probably negligible as fat as the morbid anatomy is 
concerned. 

Symptoms. — Graphic accounts of the effects' of lightning-stroke are given 
by n. A. Spence in bis monograph, and are based upon an extensive experience 
in South Africa. MTien struck by lightning the individual may later have 
no recollection of the incident, or may speak of receiving a tremendous blow 
on the Lead. Others have complained of intense visual or auditory sensa* 
tioM, of pain in the trunk and limbs, of giddiness and other s^Tuptoms. The 
subject is usually unconscious, pale and pulseless, and respiratory movements 
are suspended. This imtlal state of suapcwlad a.QirDa.tioa ot appareut death 
is common after b'ghtnmg-stroke, hut apparently not so frequent after 
accidental electrical injuries from contact with conductors. It may be 
neccssaty to cany out artificial respiration for as long as an hour before — in 
non-fatal cases— respiration becomca normally established. There may be 
powerful and generalised muscular spasm for a brief period and the limbs may 
be in flexion, and it is because of similar spasm in the heart and muscular 
coats of the arteries that the victim is pulseless and pale. Surface burns of 
varying severity are seen, and examination of the scalp will reveal a localised 
.swelling at or near the vertex, with no cutaneoiLS abrasion. 

As Ttapiration becomes re-established — either spontaneously or after 
artificial respiration — the subject may become restless and resistive, crying 
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with the pain of nanscular spasm. Lator, he becomes drowsy, has headache, 
and for one or more days may not be folly alert. 

The common voltages in Great Britain ate under 250. If an individual 
merely touches a conducting element or a part of an appliance which is not 
insulated, be receives a shock which causes a violent and unpleasant tingling 
sensation in the limb concerned or throoghout his body, and this is quicUy 
cat short by withdrawl of the part of his body from contact with the “ live ” 
object. The subject may feel faint but has no external injury. Tho serious 
cases are those in which the individual grasps a metal lamp-standard or other 
object which has become electrified as a result of defect m the wiring. The 
flexor muscles of the grasping hand are at once thrown into strong spasm 
by the electrical stimidatioo, with the result that the patient caimot let go. 
The spasm qnicldy extends np the affected arm. Almost instinctively he 
brings np his other hand and tries with it to release his first hand, and if ho 
again catches the object by an electrified part, the muscles of both arms are 
quicldy tetanised, and the spasm spreads to Ins chest and other parts of his 
trunk. The patient becomes speechless and pale, then cynnosed and convulsed, 
and loses consciousness. Unless the current can be switched off quicldy death 
may result, but the degree of electrocution varies considerably according to 
the degree to which the patient is insulated. If the enrrent is switched off 
within a few minutes the patient usnally recovers consciousness quickly, but 
suffers from a variable degree of general shock and muscular spasm. Artificial 
respiration may be required. In another group of cases persons are electro^ 
euted in their baths. Since water Is a good conductor of electricity the 
insulation of an electrical appliance may be impaired if it is splashed with 
water or by the deposit of moisture upon it. An individual standing or atting 
in a bath may pickup an electric hair-^ycr or touch an electric heater, probably 
with a dripping hand. Instantly electricity passes over the patient’s wet 
body, and the water and tho metal of the bath become charged with it. The 
symptoms which ensue in the occupant are those already described, and 
unless tho contact is broken, death may follow- rapidly. 

Diagnosis. — Spence records instances in which the finding of a dead body 
has made it necessary to determine the cause of death. When thta is due to 
lightning-stroke, the following signs are found. There is an effusion beneath 
the scalp without superficial abrasion, and streaks of ** brushburn " will be 
found upon tho body surface. The body will be more or less stripped of 
clothes. If a bat was worn, a hole will probably be found in it over the 
seat of the scalp lesion. Leather garments, boots and belts are burst. Of 
course, if the victim was hurled or flung down some other signs of injury 
caused in this way may be found. 

Treatment. — When the victim is unconscious, white and pulseless, 
artificial respiration must he undertaken at once, and persevered with for 
at least an hour before abandoning the patient. Even when respiration 
is first resumed, it may fail again and artificial respiration must be kept np 
until normal breathing movements are fully estahlished. When consciousness 
is regained, the patient may complmn of severe headache and of painful 
muscular cramp. The latter shonld be treated by massage. The usual 
restorative measures employed in severe shock may also be used, but tho 
essence of treatment in severely shocked and unconscious patients is the 
carrying out of artificial respiration. 
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The e^iperficial lineat bona of lightning-Btroke may smart if exposed to 
iLc air, and are best corered by ointmeot, but they usually heal without 
scarring. The deeper bums related to metallic objects carried by the victim, 
or to the points oi entry and departure of the current in accidental injuries 
from contact with conductors, will sometimes require the ordinary treatment 
of bums according to their depth and extent. 

The very rare residual neurological symptoms and disabilities may have 
to be dealt with according to their character and severity. 

F. M. R. IViLsn. 
lUvistd Vy J. PemDox Maeti.v. 


THE EFFECTS OF HEAT 

Under this heading are included those important conditions which result 
from exp>osare to high temperature. They are (1) heat exhaustion ; (2) heat 
craoms ; and (3) heat hyiwtpyrexift (heat-stroke, sun-stroke, heat retcutioo). 

/Etiology. — The factors which lead to these afTectious are divided into 
the environmental, and the individual. 

Exposure to heat is the eaviionmental necessity. Naturally, cases ate 
most common in the tropics where there » danger in any shade temperature 
above 110^ F., though heat exhaustion is not rare on allot English summer 
day. There is, however, no epe^l quality of solar rays to blame, fox in 
ex^rimental work direct exposure of the bead to the sun is well tolerated if 
other factors arc favourable, while heat stroke is common in the gloom of a 
ship's Btoke-hold. Those who live well exposed to the snn at high altitudes 
do not sunkr like those on the plains. In tropical campaigns the rise in case 
incidence appears to lag behind the nse of atmospheric temperature by a few 
days. In individual instances illness follows exposure by some hours, 
soggesting some cumulatiro elTect. 

Fumacemen, foundrynien, forgo hammer workers, ships' firemen, iron 
and glass workers, and miners in deep mines run the risk of undue exposure to 
heat, and it is in these meu that beat cramps are to be expected. In tropical 
countries, laden troops on the march readily succumb to heat-stroke. 

Climate, atmosphere, and m particular humidity must be considered. A 
heat wave io any country leaves its quota of cases ; in deserts without shade, 
and countries where day and night temperatures arc both high, there is more 
danger. Most important of all, an atmosphere with a high humidity hinders 
heat loss from the bod and in motiotdess air where the wet-bulb theKnometer 
reads 83® F. there is considerable chance of heat-stroke : still and poorly 
ventilated atmospheres themselves predispose to it, and the value of fans 
is self-evident. 

DicelUngs must be made of thick oon-conducting material if they ore io 
})C protective, and in this respect o tent b of little use. Buildings should be 
well ventilated, and it ha.s b^ome almost instinctive for jwople in tropical 
climates to open their windows only in the cooler parts of the day. 

CJoOiiny needs to be light and loose-fitting ; experienced workers in hot 
damp places have found that they ore most comfortable if they wear a 
cotton shirt than if they arc strinp^ to the waist and bathed in sweat. 

Deficiency of salts in the body b just os important as any of the aliove 
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factors and is thought to be the basis of all conditions attributable to heat. 
Sweat contains about 0-25 per cent, of sodium chloride, and by sweating a 
man may lose as much as 30 g. of salt in a day. In the absence of added 
salt, such a depletion may predispose to heat-strohe, and is certainly the 
principal cause of heat cramps. This fact was discovered by J. S. Haldane 
in the deep South Staffordshire coaFmincs. He was the first to suggest that 
the cramps would follow the drinking of water, but that they could be avoided 
if salt were added to the water. Directly linked with sweating is the amount 
of exertion undergone, so that heavy work in a hot and unfavourable 
atmosphere is particularly dangerous. 

Predisposing factors include malaria, fatigue, alcoholism, metabolic 
diseases, gastro-inteatinal disorders in which water and salts arc readily lost, 
and the previous use of strong purgatives, thyroid, or atropine. Native 
races are usually immune unless there is other disease present ; old people 
are susceptible, so are those who have previously been affected. Some 
people have a constitutional inability to perspire. What is especially note- 
worthy is that an uaaccUmatised man is more susceptible than a veteran, 
for, during acclimatisation, there is physiological conservation of salt and 
the salt content of the sweat falls to 0.09 per cent. 

Pathology. — In beat exhaustion a direct heat action upon the brain 
probably occurs in addition to the salt loss, and the picture is akin to that 
of surgical shock. In heat cramps there is loss of salt and the serum chloride 
is lowered. It may be that the corresponding ionic changes at the myoneural 
junctions initiate the cramps, particularly as the muscles most in use are 
affected. 

In heat h^erpyrexia there is derangement of the heat regulating centre, 
but salt depletion is also important, for tbe urinary chloride figure is very 
low. There is some evidence of increased metabolism in addition to indica- 
nuria. That experimental hyperpjTCXia can be induced with beto-tetra- 
hydro-naphthylamine has been used os evidence to support a theory of 
auto-intoxication by katabolites as the basis of beat-stroke. 

iUtex heat hyperpyrexia rigor mortis occurs early and so do putrefactive 
changes. (Edema and hypera3mia of the brain and lepto-memnges occur, 
and the nerve cells in the grey matter show degenerative changes. In severe 
eases petechiso occur in the skin and mucous membranes, and venous con- 
gestion is present in all organs. 

1. Heat Exhaustion 

Acute symptoms may overtake a man at bis work. There is an attack 
that suggests syncope, be becomes weak and faint, pale and prostrated, 
pddy and sweating. The pulse is weak and rapid, the blood pressure very 
low, and the signs resemble those of shock. He may become unconscious. 
The temperature is normal or subnormal, respirations shallow and sighing, 
and the pupils dilate. Eecovery may be quite rapid, but there is danger of 
hyperpyrexia later if the patient is not carefully treated fox some days. 

Treatment. — ^Lay the patient on iua back in a cool place, loosen the 
clothing, and apply massage or local heat to the limbs. A warm bath mar 
do good ; give saline drinks, perhaps intravenous salines, and keep him 
under observation. 



374 DISEASES DUE TO niYSICAL & CHEMICAL AGENTS 


2. Heat CiLixre 

In llic second half of hia shift at work a man may be seized with Tjolent 
ctampa. He is oftca of poor physique. The symptoms ate moco likely to 
occur should he have been drinking water in qnautity after a bout of sweating. 
The cramps are agonisuig» starting usoally in the calves, moving later to the 
arms and abdomen, and he may appear l^ottcd np in an nttitade of flexion 
with contorted mo^es. There may be intcstmal colic and vomiting, for 
visceral muscle is not immune. In severe attacks it may take half a dozen 
men to hold down the sufferer, and afterwards he may eaj he would rather 
die than endure another attack 

Treatment. — Prophylaxis is irapottant. Those who work in conditions 
predisposing to heat cramps may have taken to shcllEsb, bacon, Idppers, 
milk, and even salted beer. Extra salt is needed, and this is provided by 
cficrvcscenfc tablets containing 6 grains of sodium chloride flavoured with 
lemon. The men will relish a daily salt intake which would be nauseating to 
others. The usual requirement above a normal day’s intake is about 15 g. 
and double this amount in the anioitiated. For the attack, morphine may be 
necesaaiy and eometimes intravenoua sabne. 

3. IIkaT HYPBBpyRE.TIA 

This is the most serious effect of heat. It may occur suddenly and proceed 
to coma sod convalsions, but more commonly it begins gradually with 
irritable, querulous behanour, malaise and headache, and the warning 

S toma of polyuria, dryness of the skin, dxowsmess, intolerance of light, 
□g and cramps in the limbs, and a temperature of 100’ to 102’ F. This 
may last up to 48 hours ; if by then the patient is not treated, there is a 
sudden rise of temperature to HO’ F. or more, the pulse becomes rapid and 
irregular, and there is mental excitement and delirium progressing to coma 
and convulsions. Now the face is flushed, the conjunctiva) congested, the 
pupils dilated, becoming constricted later, ond the breathing stertorous. There 
may be albumin and indlcan in the urine, and in some cases ketone bodies. 
"When coma is reached death follows quickly, sometimes with acute heart 
failure and cedema of the lungs. After recovery, residual dysarthria, ocular 
and other ncuiological signs may be seen, the temperature may slay at 102’ 
to 103’ F. for days, and even when it has subsided the patient may be left 
fw 9. *JmA. siwui^AsU/i tjc t secsiwcae. cf k* w.'i.y wiShc 

headaches and be unable to aweat. Variations of the clinical picture have 
been described in which the s3m]ptoina are predominantly gastric for 4 to 
10 daj-8 when hyperpyrexia euddenly follows, or in which the main features 
ate dianliten and vomiting. 

Differential Diagnosis. — Heat hyperpyrexia may resemble the cerebral 
form of malaria, or may follow dirretly upon any other serious physical 
Ulncss. In malarial districts the coexistence of this disease should be pre* 
Slimed even if the blood films are negative. In pontine hsemorrhago there is 
also hype^yrexia, but it is a late sign, A quantitative estimation of urinary 
chlorides ifi valuable evidence of heat hyperpyrexia if it gives n value below 
3 g. in ft 21 hours’ speciinen. 
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Treatment. — ^PiiopirYi,ACnc. — In tmfevoarable climatic conditions special 
cate most be taken and physical eicrtion restricted to the morning and 
evening. Men must have washing facilities, adequate sleep, plenty of salt in 
their (Set, and ample water to drink, bat they should not take alcohol in 
the heat of the day. Extra sodium chloride should be given in doses of 10 
grains to a pint of drinking water. In exceptionally hot weather hospitals 
should have wet screens and fans, anaesthetics and operations should be as 
few as possible, and care exercised in the use of such drugs as atropine. 

Cup-ATiVE. — When any possibility of malaria exists Ml doses of quinine 
ate needed at once. The temperature should be reduced and every step 
taken to increase beat loss by evaporation, as this is more effective than 
cooling by application of ice. The patient is placed on a bedstead on a 
porous mattress with free circulation of ait all round and below him. If 
these facilities are not to hand, or if the humidity is very high, ho may be 
put into a bath of cold or iced water up to the neck and massaged vigorously. 
\Vhen the temperature is being rapidly reduced by any means rectal tempera- 
ture readings every minute are necessary, and the process must bo stopped 
at 103** F, Then the patient is wrapp^ up and jce packs applied to his 
head and neck. Rectal injections of iced water are only of hmited value. 
Rubbing with ice merely causes vasoconstriction, and delays the core. 

The salt depletion is made up by drinks or rectal administration of normal 
saline, or, except when there is heart failure or convulsions, by intravenous 
saline. Extra salt !s needed for some days. Heart failure itsehf is combated 
by a venesection of 10 to 20 ounces. Any stimulant which might induce 
coQTulsioQs is contra-indicated. Since the convolslons are due to cerebral 
oedema venesection is of value. Withdrawal of cerebro'sploa} Hoid by lumbar 
puncture is more eOective than the use of hypertonic rectal eolutions : some- 
times an anaesthetic is needed. 

The immediate danger past, the patient must be watched carefully in a 
quiet room for three weeks. Bromides or barbiturates moy be needed. He 
should then be sent to a healthier atmosphere ond must avoid any possibility 
of another attack for months afterwards. 


INJURIES PROM X-RAYS 

Etiology. — Within 3 months of the announcement by Rontgen of his 
discovery of X-rays in November, 1895, it became known that conjunctivitis 
could occur after some hours of exposure to irradiation. A year later 
erythema, swelling, and necrosis of the akin, niopecia, and chronic radio- 
dermatitis were reported. In 1897 attention was mrccted to the acute con- 
stitutional gymptoms. In 1902 a case of cancer was recorded following 
chronic ulceration caused by X-rays. The first death recognised as due to 
the action of X-rays occurred in 1914. In 1922 it was estimated that 100 
radiologists had ^ed from malignant disease due to their occupation. Deaths 
occurred among ladiolopsts exposed to X-rays before tho importance of 
adequate protection was realised, and unfortunately still occur. 

So fat nearly all the victims have been research workers, radiologists, 
laboratory assistants, technicians and nurses. Cases of industrial origin 
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did not occur until later, becauae the use of X-xaja in industry began later. 
Industrial workers, unlike professional workers, are often quite ignorant 
of the posriblo dangers of the apparatus used, so that industry is now, in 
respect to the use of radio-actire substances, about where medical practice 
xras in 1914. There is. howcTer, no reason why the lamentable history of 
the pioneers in the medical field should he repeated. The human experi- 
ments have been made, the tragic results of carelessness demonstrated, and 
the measures necessary for adequate protection are known and available 
to anyone wbo cares to learn them. 

X-rays may be used in indostiy for ibc detection of defects, cracks and 
blow-holes in castings, of defects in alloys from faulty mixture, of erosion 
in cables or gas cylinders, and of defects in reinforced concrete or in weldings. 
X-rays are also used to sort fresh eggs from stale, to reveal mineral adulter- 
ants m vegetable foods, and weevils in grain. For the examination of metals 
and all thick objects very penetrating rays must be used. 

Symptoms. — Injuries which follow a short single exposure, or perhaps 
several exposures, may vary enormously in intensity. In mild cases there 
is simply a transient reddening, lasting a few days and followed by scaling 
and loss of hair. If the bum is deeper, blisters appear which may be serous 
or purulent, and the condition resembles that following a scald but is lew 
acute and slower to heal. Sometimes the process, instead of disappearing 
in a few weeks, penetrates to the deeper layers of the skin and to the sub- 
cutaneous tissues, with the formatiou of a leathery slough, surrounded by 
a brawny indurated swelling with ill-defined limits. The process is exceed- 
ingly slow aud obstinate, and has a tendency to progress and to resist treat- 
mcDt in a remarkable way. It is at times very painful. 

In chronic X-ray dermatitb the changes in the hands begin round the 
base of the caQs as a peculiar erythema and gradually increase. Transverse 
and longitudinal ridges appear on the nails, which become brittle, assume 
a characteristic dirty brown appearance, tend to separate from the matrix, 
and eventually thicken and form ebapciess masses. The skin becomes 
uniformly red and attopbied small warts appear, increase in aise and number, 
and, when situated over the knuckles, crack and cause much pain. liater 
the dry thickened sldu shows telangiectases, absence of hair, paronychia 
and ulcers which arc slow to heal and prouc to break doivn. The hair follicles 
and the sebaceous and sweat glands completely disappear in cases of long 
standing. The freedom of the palms of the nauds may be due to tbe naturally 
thicker skin there, but the greater liability to exposure of the backs of the 
hands and fingers is probably tbe more important factor. The lesions are 
as a rule slowly progressive. Post-irradiation telangiectases, which have 
been regarded as compensatory for obliteration of the vessels in the corium, 
usually appear within 2 years, and sometimes iu the absence of an initial 
erythema ; in some instances the inter\'al between irradiation and the 
appearance of telangiectases is piolongwl, even to 15 years. If exposure 
is continued the lesions may progress to involve the tendon sheaths and 
joints. _ There may be intense paio, of which the severity is out of 
proportion to the sire of tbe lesions ; it is caused by the exposure of 
nerve-endings. 

Squamous-cclled catcioocu. is almost always the form of maliguant 
disease which Las followed excessive X-ray exposure and loDg-cootmuud 
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X-ray dermatitis in man. Althongh most often seen in radiologists and 
manufactorers of X-ray apparatus, X-ray carcinoma may also occur in 
patients who havo undergone trtsatroent by X-irradiation. The interval 
between the onset of chronic X-ray dcnnatUis and the appearance of malignant 
disease varies from 3 to 27 years. The average of 35 cases was 7 years. 
The age incidence from 35 to 60 is comparatively early, that of ordinary 
. carcinoma of the skin being between 55 and 58. The most frequent site of 
the growth, which is not uncommonly multiple, is on the backs of the hands 
and fingers, and the hand mote exposed appears to be the one more severely 
affected, the left in radiologists and the right in those engaged in the manu- 
facture of apparatus. Among radiologists carcinoma usually develops in 
an ulcer, less often in fceratotic areas. The predominating symptom is pain, 
which may be constant and very severe, and has been ascribed to invasion, 
of the terminations of nerves by the growth and to neuritis. Occasionally 
basal-cclled carcinoma results from X-irradiation. In ono case a basal- 
celled carcinoma of the scalp appeared 18 years after epilation for ringworm, 
A case has also been recorded of multiple b.asal-cclied carcinomas on the 
trunk of a radiographer. 

Constitutional symptoms only became prominent after the introduction 
of deep X-ray therapy, in which massive doses of deep penetrating rays 
were given. Severe constitutional symptoms may occur. They arc nausea, 
uncontrollable vomiting, sometimes with hsmatemesis, diartbena, with tho 
passage of blood, abdominal pain nod distension, fever up to 101^ F., rest- 
lessness, profound prostration, progressive cardiac failure, small rapid pulse 
and dyspnea. 'When death has occurred it has usually taken place about 
the fourth day from the onset. Both animal experiments and necropsies 
of human victims show that the application of X-tnys to the abdomen may 
result in necrosis of the intcstbal mucosa. As long ago as 1905 unsuspected 
sterility was found in 18 persons who had for various periods been exposed 
to X-rays. The acute degenerative changes in the testes are followed by 
fibrous atrophy. Anajmia' occurs in X-ray workers. After small doses of 
X-tays, the lymphocytes are first increased in number, then diminished. 
The red cells may also bo increased at first, but antcxnia sets in later and 
may become extreme. In patienbi who recover, the anaimia is slower to 
disappear than is the Icucopenia. True aplastic amemia does not occar. 

Diagnosis. — ^The possibility of exposure to radium should always be 
excluded before attributing what appears to be aplastic anaimia in an X-ray 
worker to X-irradiation. 

Treatment. — ^PnoPiiYiACrnci. — Within tho first few months after their 
discovery it was found that X-rays were stopped mote effectively by lead 
than by any other common metal. Hence load for protection came into use 
very early. To-day lead, lead glass, lead rubber and lead bakelite are 
extensively used. Transparent lead glass windows in tube containers were 
first employed about 1900. At that time the need for protecting both 
operator and patient daiing radiographic exposure was very great, because 
low voltages were used, with consequent long exposure to a very soft and 
easily absorbed radiation. For example, to radiograph the spine required 
exposures up to 1 Lour. That the radiologist was not more frequently 
affected by tbe scattered radiation of such exposures was due to the fact 
that during them he might retire to another room to see other patients. 
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Abont 1903 there appeared a mtiltitode of protective devices to be worn 
by the xadiologiat, inclatog apron, jacket, gloves and goggles. This type 
of protection gradaally reached its peak about 1914, when necessity threw 
caution to the winds, nud the more elaborato devices gave place to means of 
protection which were built into the apparatus. 

To-day there is international agreecacat as to the most effective methods 
of prevention. In Great Hritain such methods have been widely adopted, 
ami allhougb they have no etiictly legal recognition, powers of inspection 
and approval have been placed in the hands of the National Physical 
Laboratory. It is important that the industrial physician should plan 
measures mr the protection of employees against the dangers of X-irradiation, 
for in large tnanufacturing cstablbhments there are X-ray departments for 
diagnosis os extensive and as much used as (he average hospital department. 
Here the problem may include protection of workers in neighbonring rooms, 
for unless walls and floors are very thick or are rendered impermeable by 
the use of lead. X-rays may pass through them and cause injury. 

SviiwoMATic.— X-ray carcinoma ehould be treated cither by diathermic 
coagulation nndcr local anicsthesb, or by radium. Slight degrees of ansmia 
recover on removal from cipo.'raie. In more aevere degrees iron must be 
used, and when this fails blood transfusion is necessary. 


INJUniES FROM RADIO-ACTIVE SUBSTANCES 

Etiology. — The gamma rays of radium appear to Lave a greater tendency 
than X-raya to cause aplastic ausemia ; this impression is supported by the 
experimental evideoco that the penetrativo gamma rays of radium reach 
the bone mattow note readily than do X-taye. Three fatal cases oC aplastio 
ansmia were reported in the London Radium Institute in 1920, one in a 
nurse nnd two in laboratory asabtants. In 1925 the death of a chemical 
engineer working with radium and tborium-X was recorded. 

The chief use of radium salts in industry has been in the manufacture of 
luminous paint for the figures of clocks nnd watches, and certain important 
parts of the machinery of aeroplanes. At two factories, one in New Jersey 
and the other in Connecticut, 33 deaths occurred among factory girls, 
chemists and physicists. The paint used contained insoluble radium sul- 
phate, mesothoriuro ond radiothorium. The jprls affected introduced the 
paint iuto their mouths through the habit of pointing the brush between 
their Ups and swallowed it for periods of from 1 to 4 or more years. 
The insoluble radio-active matcnals became deposited in the body to such 
an extent that even during Ufe radio-active emanations could be detected 
in the expired air. 

After death, bone was found to be the tissue in which the materials 
had mainly accumulated. The anaemia resulted from the continuous bom- 
bardment of the hematogenous marrow by alpha particles, and it was 
found that these cLauges were (juite di0eront from those due to external 
irradlstion with beta and gamma rays only. Radio-activity in the bones 
and teeth was demonstrated by autopfaotography. The bones when placed 
directly on photographic plates piodoced impres-slons in as short n period 
as 3 days. The total amount of radio-active material necessary to produce 
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fatal results is extremely small. It is sufficient for O-Ol mg. to be distributed 
over the whole skeleton to produce a terrible death years after it has been 
ingested. Radium U thus the most deadly poison Imown ; tetanus toxin 
previously held the record with a lethal dose of 0*22 mg. 

Symptoms. — ^Dermatitis due to radium, isolated by the Curies in 189S, 
was reported in October 1900. Insufficiently protected tubes of radium 
salts kept in the waistcoat pocket for 6 hours produced reddening of the 
skin and within 10 days or eo ulceration. Dermatitis has been reported in 
a number of persons engaged in making radium preparations, and less often 
in medical men. The ill-effects of ingestion of radio-active substances include 
severe onsemia, sometimes aplastic, necrosis of the jaw, spontaneous fractures 
and sarcoma of bone. The changes in the blood have been teferted to as 
anainia radioloxica. The red ceU count may drop below one million and 
the hjemoglobin below 20 per cent. Leucopeuia, granulopenia and thrombo- 
penia all occur. Purpura is followed by mote serious bleeding, such as 
menorrhagia, haemoptysis, hamaloria and retinal hemorrhages. Necrosis 
of the jaw occurs. It is similar to that produced by phosphorus, and is 
attributed to infection superveuing upon changes in the bone. In certain 
cases necrosis of the jaw does not occur, nut after a number of years generalised 
changes in the bones develop with deformity and sometimes spoutaneons 
fracture, a condition known as rodioeibn ostetVis. Bone ssreoma occurs 
in 25 per cent, of the cases of occupational mesothorium and radium 
poisoniag. 

Treatment.—Though medical practice is now almost safe so far as 
X'irradiation is concerned, matters ore very different iu the case of radium. 
There is so doubt that many people are affected by handling radiuts, chiefly 
by the gamma rays. Their penetrative powers are so great that it is not 
practicable to secure complete protection. In the case of persons who carry 
radium about, the weight of lead they can bear to carry only partly protects 
them. Surgeons handling radium are also ill-protected. In the case of a 
man using 120 mg. of radium in the treatment of carcinoma of the cervix 
uteri, protection is very difficult as each time be has to handle the substance 
closely and carefully. It is obvious that ingestion or inhalation of radio- 
active materials in industry is highly dangerous, and that all occupations 
involving the hanging of such substances should be strictly controlled and 
supervised. In the watch industry, outside New Jersey and Connecticut, 
the practice of pointing the brush with the lips is unknown, and no ill effects 
have been observed in other countries. 


ALCOHOLIS31 

Alcoholism U dealt with in this section mainly from the point of view 
of the physical effects. The subject may be conveniently <livided into (1) 
acute alcoholism ; (2) alcoholic coma ; (3) dipsomania ; and (4) chronic 
alcoholism. The section of Psychological Medicine (pp. 1870-1&74) should 
also be consulted. 

1. Acute Alcokolissi 

Synonyms. — ^Acute Aieoholio Poisoning ; Drunkeuncss. 

Deffnition, — A person is said to suffer from acute alcoholism when as 
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a result of alcohol he U unablo to do with 8afet7 to himself or others that 
which he attempts. 

^Etiology.— The effect of alcohol varies in different mdiwdnals, and 
depends not only on the amount taken hut also on the physical state and 
mental stability of the patient. 

Pathology. — Pepcated eohlethal doses cause no pathological changes 
in experimental auinsals. However, alcohol enhances the effects of other 
poisons and accelerates such degenerative processes as nthcrotn.a. Clinical 
observations on healthy human adnlts support these findings. It is a matter 
of common experience that post-alcohoiic intestinal symptoms, malaise 
and headache, ate more apt to occur when some other poison is taken at 
the same time. Examples are tobacco and the harsh acids of badly prepared 
wines. In alcoholic intoxication, the blood and urine alcohol reach a level 
between 0*1 and 0-3 per cent. The basal metabolism is raised, and there 
is great water loss from over-breathing, sweating, diuresis atul sometimes 
vomiting. Alcohol depreissea nervous activity. Reaction time is prolonged 
and perception dulled. Th» special senses become less acute, weakness of 
accommodation and of ocul.-ir arnergia occor with blurred vision and diplopix 
The normal social inhibitions become dolled so that the animal tendencies 
e.scape repression, with conseouent non-social or even anti-social behaviour. 
Indeed this lessening of inhibition is the end aimed at in taking alcohol, 
and allows a certain freedom and exhilaration in over-repressed penons. 
This escape from inliibitlon should not be regarded as an increase in general 
eDiciency. In unstable persons, pathological mental tendencies may become 
uncovered, with tesoUing epileptic attacks either in the form of fits, ot as 
*' epileptic equivalents ” suen as »no«ia o poiu or automatism (see p. 1871). 

Symptoms. — ^The clinical picture of dronkenness is well known. After 
sleeping the patient wakens with headache and the usual symptoms of a 
niila gastro-intcstin.al upset. As has been inferred before, there is little after- 
effect in the healthy person who drinks sensibly. People who have drunk 
unwisely or have taken too much tobacco will feci ill all the iie.Tt day. They 
show the clinical picture of a mild melancholia with gloomy thoughts, poor 
volition and excessive irritability. Strong sensory stimuli are poorly 
tolerated. Mental concentration is poor, and there « marked lessening of 
general efficiency. 

Diagnosis. — It is often impossible for an exact diagnosis to bo made 
nntil the patient has been kept under observation, and this precaution 
should be taken where there is any doubt. No exact percentage of alcohol 
in. the blood and niino can be fixed as the precise limit between sobriety 
and drunkenness for medico-legal purposes. 

Prognosis. — Recovery usually takes place within 21 hours and can he 
hastened by appropriate treatment. 

Treatment. — If the drunken person is seen before going to sleep, he 
should he given an emetic of warm sodium bicarbonate solution {GO grains 
to a pint) and suliscquently enconraged to take a drink of water. The aim 
of tluK treatment U to remove any of the poison that remains in the stomach, 
to soothe the mucosa and to combat the dehydration. If the patient needs 
treatment and refuses it, apomorphine gr, or gr. hypodermically will 
induce vomiting within a few seconds and leave the patient amenable to 
subsequent treatment. lie should then lie put in a warm bed and allowed 
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to sleep as lotig as possible. On waking a Seidlita powder should be given 
and the patient encouraged to take jdenty of fluid. This is usually accept- 
able in the form of tea. If tolerated, dextrose to some form should be given. 
When anorexia is marked, food should not be forced. If a great deal of 
alcohol has been taken, two grains of calomel can be given naif an hour 
before the Scidlitz powder. If the patient has to get on with his work, 
10 grains of calcium aspirin will improve his general feelings and combat 
the headache. Large doses of ordinary aspirin often irritate the stomach 
and should be avoided, as most of the symptoms of the next day axe due 
to the gastro-inteatinai upset. To give bitter alcoholic drinks as part of 
treatment is contrary to all medical principles and has no real therapeutic 
effect. 

2. Alcobolic Cojia 

Synonyms. — Acute Alcoholic Poisoning ; Wet Brain. 

^Etiology. — ^Individual susceptibility varies so much and case histories 
ate so falsihed by prejudice and folklore that there are no reliable figures 
of what constitutes a dangerous dose. Alcohol is much mote dangerous in 
states of debility, whether such debility be the result of dbease, exhaustion 
or hunger. Naturally beverages of high alcoholic content arc more poisonons 
than those of low. 

Pathology,— At post-mortem alcohol is present in all the body fluids. 
There is mucous cstanh of the stomach and evidence of right heart failure. 
The nervous system shows a moderate excess of cerebrospinal fluid ajid the 
superficial parts of the cortex are cedemalous. 

Symptoms.— These come on quickly. The euphoric exhilarated period 
is short, the patient becomes sleepy aud soon passes into coma with stertor. 
Vomiting or even convulsions may occur during the early drowsy period, 
but neither of these symptoms is constant. In the coma, the patient lies 
in any position in whiclt he is put, and is commonly found lying on his back. 
He is pale, collapsed and sweats profusely. In the early and middle stages 
he can be roused sufficiently to make a few disjointed remarks, and this has 
some diagnostic value. In these stages the pupils are dilated, the pulse full, 
the temperature subnormal, and the respirations deep. In the later stage 
the coma becomes dangerously deep, the pupils contract, the pulse weakens 
and the respiratious are shallow. At all stages the limbs ato flaccid, with 
diminished reflexes. In tbs early stages the plantar reflex is flexor, while 
in the later stages it cannot be elicited. Examination of the blo^ and 
urine show an alcohol content of 0-3 to 0-6 pet cent. 

Diagnosis. — It is of paramount importance to exclude cerebral trauma 
before making a final diagnosis of alcoholic coma. Sometimes the history 
of trauma is deliberately withheld by the person who lias called\hc doctor. 
^Vhen there is a history of unconsciousness followed by a lucid interval 
and subsequent coma, this is good presumptive evidence of ruptured middle 
meningeal artery. The absence of such a history does not exclude this 
accident, as often the patient has taken alcohol, which implements the 
original concussion and does not allow the intermediate return of conscious- 
ness. Alcohol can precipitate other conu», notably diabetic coma, urasmic 
coma and epileptic coma. The urine must be examined in all cases, and 
when there is any doubt a lumbar puncture should be done. A careful 
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general examination ffill reveal evidence of such conditions ns renal 
disease or arterial degeneration, and may aliovr Bears on tUo tongae 
or elsewhere soggestive of epilepsy. Cercbml hajmorrhago or throm- 
bosis must not be forgotten. Reference should bo made to p. iCOlnnd 
elsewhere. 

Ptognosis. — With adequate treatment that is not too long delayed, 
this Ls good provided that the patient is otherwise healthy. Tho prognosis 
is unfavouraule in tho«e with cardio\’ascnlar disease, or when the acute 
attack occurs in the course of rbronic alcoholism. Miosis is an anfavourable 
sign. 

Treatment. — Treatment is necessary to combat shock and dehydration. 
Warm tho patient, raise the limbs, and pve fluids. The stomach should be 
washed out with one quart of a warm aqueoas eolation of sodiumbicarbonate 
(CO grains to a pint), and a rectal dnn of warm water shonid be started 
immediately. If there be evidence of heart failnrc with gross venous con- 
gestion, venesection should be done provided that the measures to combat 
shock and dehydration have been applied. 

3. piPsotrsNu 

Dofinition.— An intermittent compnlsion to get drunk. 

Pathology. — This is a compulsion neurosis. 

Symptoms.— The periodicity varies in different individuals and in the 
eaino individual under durcringfitreesce. Commonly it is about once a month. 
An irresistible desire to take largo quantities of alcobol seizes the patient. 
Usually he begins drinking after work one day, takes a large amount, comes 
homo with a bottle of spirits, and after drinking this becomes stuporose 
and bas to be pat to bed. The bouts tend to become more freqaent. usually 
no alcobol is taken between the attacks. 

Prognosis. — A good deal of amelioration can be expected in expert 
hands ; otherwise the outlook is not good. 

Treatment. — The patient most be referred to a competent psychiatrist. 


4. Cncoxic Alcoqousu 

Deflnition. — A patient is said to be a chronic alcoholic when he cannot 
car^ on bis ordinary life witbont alcohol. 

Pathology. — This is primarily a mental disorder. The psycho-pathology is 
ilealtwilh in thescction on Psychological Medicine (pp.lSJlfl-lSlO). Physically 
alcohol enhances degenerative tCDdencies, such as atheroma, and implement 
the toxicity of poisons ; these effecta arc well seen in experimental animals. 
Oastro-inlcstinal catarrh ocenrs and results in deEcient absorption of essential 
food ejements. This is made worse because tho patient pcefeca drinking 
to eating. In advanced cases achlorhydria is found. Bronchial catarrh 
and conjunctivitis are common, probably as a result of vitamin-A deficiency. 
Deficiency of vitamin C results in parenchymatous degeneration of nerves, 
and wastmg of brain cells with chromatol^'sis. Ultimately the brain 
be so wasted that the post-mortem appearance simulates that of G.P.I. 
Pachymeningitis hemonhagica is -eometimes observed. The well-known 
susceptibility to pulmonary tuberculosis may be related to dietary deficiency. 
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In thft cardiovascular ayetem atheroma and related degenerations are acccler* 
nted. However, it is a commonplace of pathology how little cardiovascular 
change there may be in an alcoholic aobjcct. Gout is made much woree 
by alcohol, and osteoarthritis is common in alcoholics. The majority of 
persons with cirrhosis of the liver are heavy drinkers. No doubt some factor 
m addition to the alcohol is necessary to produce this condition, for it may 
bo absent even in the worst chronic alcoholic. Alcohol is dangerous in 
diabetes, for it interferes with treatment and increases the tendency to 
complications. 

Symptoms. — Typically the chronic alcoholic w a plethoric peraon with a 
plmn-colourcd complexion. The colour is most marked on the cheeks and 
nose. Its blue component is due to dilated small veins. After exposure to 
cold, the colour may darken to a deep mauve. The lips tremble, and there 
is a fairly coarse tremor of the hands. This tremor may affect the hand* 
writing. The patient is fidgety, often wiping his mouth with his hand, 
fiddling with his tie, pulling at his ear or playing with his watch chain. He 
is restless in his chair, and often has tics involving the whole trunk or the 
head. He is often swift but superficial with Iiis replies, and though his manner 
is calculated to be disarming he is inclined to be irascible. He readily responds 
to the mood of the examiner. His eyes have an appearance that is variously 
described as glassy or watery. The conjunctiva) are red. His appetite is 
poor, and he has a preference for spicy and pungent foods. He rareV takes 
any breakfast, and does not feel himself until he has had a drink. On rising 
he clears his throat of much viscid mucus, which he usually refers to as 
" my catarrh.” Often the hawking indoces an attack of vomiting. Cases 
with much gastric catarrh vomit either on rising or at a fixed time afterwards. 
He is usuaUy proud of the freedom of bis bowels, but when careful inquiry 
is made it is found that he has diarrheca. Night-rising once or twice a 
common. The majority of cases have attacks of parsstbesia in the limbs 
from time to time, and on examination the reficzes are found sluggish and 
the calves tender. In the presence of arterial degeneration a cerebral vascular 
accident may occur at any time, but mote frequently the final illness is 
ura 2 mia. 

Neurolcffical Cornylicationi. — Some degree of peripheral neuritis is 
common (see p. 1812}. Korsalvff’s psychosis may be present (see p, 1872). 
Sometimes in alcoholic neuritis the pupil is veiy sluggish to light. 
In such cases, if the neurological sims overshadow the mental, the 
condition is often referred to as alcoholic fWido-lahes ; if, on the other 
hand, the mental signs predominate over the physical, it may be called 
alcoholic jutudo-patesis. These terms ore eelf-eiplanatory. Aeulo haJJu- 
cinosis or the more serious delirium tremens arc acute psychoses and ate dealt 
with in the section of Psychological Medicine (see pp. 1871, 1872). 

Prognosis. — (o) General, — ^As regards cure this is often bad. In many 
cases, however, suitable manageinent leads to a good all round improvement. 
Intercurrent diseases, especially those of the respiratory system, are poorly 
tolerated. Pneumonia and tuberculosis have a touch worse prognosis in 
these patients than in normal people. Anaesthetics ate taken badly, and 
there is more likelihood of post-amcathetic complications. 

(ii) Nedboloqical. — This has greatly altered for the better since 

the true nature of these complications has been understood, namely, that 
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they aic due to deficiency of vitaimn Bj. Provided that no pcmaaenl 
damage hoa been done, cure can now be obtained of both tho neuiitis and 
the Korsakoff syoclrorae. 

Treatment. — (o) Or tde GntoKio AtconoLisir. — This is difllcnlt, and 
tisually disappointing in the hands of tho general physician. The nnder- 
lying causes aio mental and thea* need the attention of experts. Should it 
be necessary to treat tbe patient in hts own home without a paychiatrist 
the friends should be spoken to earnestly, and everyone in contact with tho 
patient must be above suspicion becaose absolute withdrawal of alcohol is 
essential. Since the patient has been used to this nerve depressor, he may 
experience severe withdrawal symptoms and some simple sedative such as 
paraldehyde (ruin. 120) should bo available. ^Vhere paraldehyde is not 
tolerated, soluble barbitone (medinal) (grs. viiss) is suitable. The patient's 
appetite will bo poor, and may be encouraged by a simple stomachic before 
mcab. After meals he should be given a sedative alkahne mixture, such as 
bism. carb. gr. 15, sodii bicarb, gts. 16, tr. bellad. min. 10, tr. card. co. mia. 120, 
aq. month, pip. ad min. 210. He should be handled sympathetically, and 
any oiitstanmng domestic diOicnlties and worries resolved. Qraduated doses 
of strychnine are employed in many cases. Such treatment acts by angles, 
tion. Better results will be obtained in these patients if at the berinning 
they are put to bed for a few weeks, and if the gastro-intestioal illaess is 
treated intelUgcntly. For psychological effect, the patient may be put os a 
rigid diet with all tho quantities carefully prescribed and supervised. Tho 
form of the diet will depend on the circumstances, but it sbotdd be bland, 
well balanced, and rich m vitamins. 

(h) KEUitOLoaiCAL.— Best tbe affected parts, including tho mind, and 

f ive large doses of vitamin (aneorine hydrochloride, this mine hydrochloride), 
'or tho first two weeks, 10 mg. should be given intramuscularly every alternate 
day, and thereafter, twice weekly. In addition, 30 grams of bicwet’a yeast 
should be given by mouth twice daily. After recovery tho patient should 
continue to take vitamin Uj indeilnitefy. 

ACUTE MORPHINE POISONING 

Under this head can be included poisoning due to opium, diamorphine 
(heroin), and dilaudid, for the picture in each case is similar. (For chronic 
morphinism see p. 187 1.) 

Atiology. — Poisoning occura by accident or suicide, after ingestion or 
injection, though coses have followed rectal administration or absorption 
through wounds. The fatal dose is variable ; of morphine, probably 2 to 
3gr. is needed, and of opium 10 to30gr., though less in some cases. Tolerance 
is easily cstabUahed, but conversely children ate unusually susceptible. The 
fatal period is from 6 to 12 hours, regardless of the dose. 

Pathology. — Death is from respiratory failure, and necropsy reveals 
cyanosis of the head and extremities and dark blocxl. There may be a smell 
of opium in the stomach, and demonstrable quantities of the drug in the 
urine and organs. 

Symptoms. — In 10 to SO minutes if the drug was taken by month, or 
less if by injection, a transient phase of euphoria and exhilaration may be 
seen, then nausea and vomiting, later dirziness, heaviness in tho head and 
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sleepiness, soon resulting in coma. The patient in coma shows slow stertorous 
respiration at 2 to 4 per minute, with cyanosis of the face, slow pulse, general 
Caccidity and loss of reSexes, perhaps an extensor plantar response, and pin- 
point pupils. Sweating is considerable and the skin is warm in spite of a 
low temperature. Oliguria, pruritus and skin rasbe.s are somctinie.9 seen. 
The pupils dilate in the ultimate stage of respiratory failure. 

Diagnosis. — Coma, stertor and constricted pupils arc a susjiicious triad. 
Pontine bicmorrhage finally shows a rising temperature. 

Treatment. — ^AVarmth, oxygen with COj, and artificial respiration arc 
needed ; then a stomach wash, first nitU water, preser%ing the stomach 
contents, then with potassium permanganate solution, 5 to 10 gr. to the pint 
with charcoal suspension. Gastric lavage is used, and repeated, even if the 
drug has been injected. Colonic lavage and rectal coffee may be employed. 
The time-honoured method of keeping the patient awake at all costs by 
mechanical means has been discard^ as too exhausting. Respiratory 
stimulants, in particular nikethamide, should ho given frequently and in 
full doses. Intramuscular injection of cphedrine and adrenaline may have an 
effect antagonistic to the opiates. 

Apart from acute poisoning, an individual idiosimcrasy is sometimes seen, 
in particular in the very young and the very olJ, and in allergic persons. 
Such patients often vomit and they may show tremor, and even delirium 
and convulsions. It is dangerous to use morphine in cases of head injury*, 
raised intracranial pressure, myxoedema, and bronchial asthma. 

COCAINE POISONING 

Cocaine is obtained from the leaf of Enjlkroxtjhm cocn ; it is c-xpensive 
and its habituds tend, therefore, to be wealthy psychopaths. 

.Stiology. — ^The drug is most commonly met ns a white powder, known 
to the underworld as snotc, and taken as snuff ; it can be injected or taken 
by mouth. A tolerance may be established, though not as high a one as 
in morphinism. Its chief defight is the speed with which it relieves fatigue ; 
it temporarily enhances mental and physical vigour, being a true cortical 
stimulant. 

Symptoms. — The patient suffers digestive ilistuthances and remarkable 
anorexia, dispenses with food and becomes emaciated. He complains of 
salivation and of formication or else a sensatiou of sand grains under ius 
akin. There may be convulsions, ballucinations, delirium, or even mania. 
ITe is usually unpleasant to others, bis behaviour alternating between exalta- 
tion and dejection, with a lowered moral tone and a proclivity to sexual 
excesses. He may have dilated pupils and sparkling eyes, tremor, na.sai 
inflammation, ulceration or even perforation of the septum, or otlierwise the 
tell-tale sears on the forearm.s of old sites of in|ectioii. He takes the drug 
for its stimulant effects and not to ward off withdrawal symptoms, whicli 
are slight. 

Treatment. — Though the habit is not so compelling as morpliiuism, and 
withdrawal symploins are less, the disdpline of an in.stitutioii is needed. 
The drug is abruptly stopped, and sometimes hyoscinc by mouth is given us 
a temporary substitute. 

33 
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atropine poisoning 

Atropine occurs in bucL solanaccous plants as Attopa lic/iadoniio (deadly 
nightshade) and Dalura /tramonium, together 'Kith hyoscine and hyascamine, 
the toxic actions of which are eimilar. 

Etiology.— Children are aasccptible anti apt misguidcdly to cat the 
berries or seeds of these plants. Intoxication has occurred in using the 
drugs therapeutically, even in ophthalmology, but homicidal and suicidal 
cases hat e been few. Individual idiosyncrasy, revealed as a local reaction to 
atropine eye-drops, or as a general erjlhctna and pyrexia, is not uncommon. 
The fatal do'C is uncertain, but quautilies of the order of i to 2 gr. of pure 
atropine or 14 belladonna berries ha\c been quoted. 

Symptoms. — These appear quickly: there is a dry burning month, 
intense thirst, and difficulty with taltog and swollowing ; the skin is dry 
ond flushed, lusion is blurred, and photophobia present. The temperature 
rises and a state of excitement follows, suggesting acute mania or alcoholism, 
with obstreperous behaviour, disorientation, and hallucinosis. This picture 
may persist for some hours, or may in more severe intoxication give place 
to a stage of depression, when the victim is quiet and lapses into com.'i, 
dyinz from respiratory failure. Fatalities arc tare. 

When exatmned m the earlier eUges, the patient has dilated fixed pupils, 
a red dry skin, tachycardia, pyrexia, and rapid respirations, perhaps a 
generalised erythematous ra.sb ; tremors and convulsions have been noted. 
Such signs may persist several days into convalescence, when there is mental 
confusion and loss of memory for recent events. 

Treatment. — Csc a locally ncliog emetic, and wash out the stomach with 
«arm water and potassium permanganate t to 10 gr. to the pint. In tho 
stoge of excitement, morjihino is to be avoided. Chloral hydrate, paralde- 
hyde, or the rapidly acting barbiturates should be given. In the later 
depressive stage respiratory stimulants and oxygen may be needed. An 
injection of pilocarpine gr. ., 15 , to J gives somo relief to the dry mouth and 
ocular disturbances. Children should be especially watched at the height of 
the fever. 

BARBITURATE POISONING 

Synthetic derivatives of tnitlouylore.a, known also as cyclic ureides or 
baihitnratcs, arc widely used &.■* hypnotics. 

Etiology. — Few, if any, coses are reported of poisoning from normal 
therapeutic doses, ond in IWl b.iibiturates accounted for o^y 02G per cent, 
of suicides from all cause.s. The use of mtrarenous barbiturates for aucMlhesia 
accounts for a proportion, as does the continuous narcosis used in psychiatric 
nractice where the dosage needs to be uimsually large. These condition' 
lead, as do accidental and suicidal ca-'cs, to a state of acute poisoning. Tho 
toxic dose of the compounds employed ts usually between fire and ten times 
the maximal therapeutic dose, and the lethal dose about IQ times, though ft 
fatality has been reported from pheuobarbitone only three times the thera- 
peutic dose. Individual idiosyncrasy, kidney and bver disease, old age and 
toxemic states increase the likcllliw^ of poisoning, and can be taken os 
relative contraiudicatious for using these drugs. 
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Pathology. — The skm is cyanosed and fiometimea shows large vesicles. 
The luags exhibit subpleural pctccbiai,and are plum-colourcd and eedcraatous, 
especially in their most dependent portions ; pamlcnfc bronchitis and broncho- 
pneumonia will be seen m all cases except those where the poisoning was 
very acute and the duration of coma correspondingly short. The brain is 
congested, softened and oidematous, sometimes showing evidence of a raised 
intracranial pressure. There is cloudy Bwclling in parenchymatous organs 
and fatty degeneration of the liver. The bladder is often full in spite of an 
apparent clinical oliguria, and the residual urine therein, together with the 
organa themselves, contains demonstrable barbiturate. 

Symptoms. — Idiosyncrasy to the drugs is not uncommon, and the 
patient may complain of lassitude, depresaon, vertigo, nausea, and pains in 
the muscles. Allergic cutaneous manifestations, such as local swellings, 
bullous lesions and erythema, may be seen. There is no good evidence that 
barbiturates cause agranulocytosis 

Acntc intoxication may present as follows : A state of letliargy rvith 
headache, vertigo, and ataxia, sometimes preceded by excitement, leads at 
first to deep sleep and later to prolongwl coma. The pulse is rapid and 
weak, and the respiration slow and irregular ; this, together with the late 
sign of a low blood pressure and general capillary dilatation, leads after 
some 21 hours to hypostatic bronchopneumonia, and the temperature then 
shows a sudden rise from its previously subnomal level. The pupils are 
variable, there may be an extensor plantar response, and the deep reflexes 
may still be present, even when the coma is deep. Oliguria is usual but 
suppression of urine is not often seen. Cutaneous blisters containing clear 
fluia sometimes appear. "When death occurs, it is from respiratory failure in 
the early stages or from bronchopneumonia m the later. 

Chronic barbiturate poisoning can result from repeated administration of 
the ^gs which have prolonged action and whicli are thus cumulative, such 
as batbitone. The clinical picture is varied and perplexing, and comprises 
drowsiness, especially after meals. Joss of memory, ineohercnt speech, and a 
state of confusion and disorientation. There is loss of weight and albumin- 
uria ; haimatoporphyTinuria Las been alleged but seldom found. Conflicting 
neuiolopcal signs are seen, and so arc widely dificrent skin eruptions, including 
morbilliform and scsrlatiniform types. 

Though it has been widely held that addiction is a danger to be expected, 
statistics give JittJe support to the view, particular}/ when it is remembered 
how widely used the drugs are, and how often given to the psychologically 
unstable. 

Diagnosis. — This is often difficult without circumstantial evidence in the 
history. It may have to be made by exclusion of other causes of coma. The 
urine, stomach washings, and cerebro-spinal fluid need to be examined 
chemically. 

Prognosis. — ^The sooner treatment can be started the better, and the 
longer the patient is kept alive the better his ultimate chances. Coma may 
last for 7 days. 

Treatment. — ^The immediate needs are warmth and stomach washing 
with warm water but not alkalis. Glucose, black coffee, and magnesium 
sulphate can be left in the stonuich, and the washing repeated. Colonic 
lavage and lumbar or cisternal puncture also help in elimination, and should 
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be renc<tleil, as eacb attempt ib known to remove more o{ tbe drug. Fluid? 
and glucose by etomflch tube or parenterally ace retjuited ; os also ate oxygen 
with CO., and’ artificial respiration in some cases. 

The specific antidotes are tbe respiratory stimulant and conrul-sant drugs. 
Strvehnine can be given up to gr. i every -1 hours, or nikethamide, with or 
without ephedriae, gr. J intramuscularly. The best of all ia picrotoiin intra- 
venously, varying tbe dose and interval with the return of reflex activity. 
A 0 2 per cent, solution baa been suggested, using as a maximum 1 mg. pot 
minute until twitching is seen, when the dosage is reduced bnt continued 
for os long 0.5 necessary. Intravenons alcohol, 20 c.c. of a 30 per cent, solution 
every i hours, has been used successfully. 


LEAD POISONING 

I. Acote Lead Poisoniko 

This is rate. It usually results from swallowing a large dose of a soluble 
lead compound, «ucU as lead acetate, which b also known as sugar of lead, 
from it.s sweetish taste. Jt has occasionally occurred when white lead has 
liccn mistaken for chalk and when lead chromate has been used to colonr 
cakes or confectionery. 

Pathology.— There arc the nsual signs of acute gastro-cntcritis, and the 
stomach may be coveted with a whitbb grey deposit. The wall of the 
stomach and duodenum is sometimes thickened snu eoftened, and erosions 
may occor from tbe local action of tbe lead compound. 

Symptoms. — .An astriogent metallic taste b nt once experienced, follow^ 
by a feeling of constriction in the cesophagus. A burning sensation and pain 
are felt iu tbe epigastrium, ami vomiting occurs. Tlio vomit contains opaque 
whitish material, dne to the precipitated olbuminato of lend and lead chloride, 
formed by the action of the lead salt on the gastric contents. Blood may also 
be present. Severe colicky pains occur in the abdomen, with rigidity of tbe 
alidoiniDsl muscles. Pressure on the obdomen gives relief, and the patient 
may bend forwards for this purpose, or Ue on hb abdomen. The tongue b 
coated, and constipation usually occurs, but occasionally there b diarthcea. 
The Btoob are dark coloured, owing to the formation of lead sulphide. 
Prostration and collapse occur if the abdominal symptoms are severe. 
There may Ihs numbness or panrsthesia of the limbs, cramps in the legs, 
and partial suppression of urine. A blue line on the gums docs not 
usually occur during the acute symptoms following a single dose of the 
pobon. 

T/ic sulficvle form of ^ismtng follows the taking of repeated doses of a 
solnble lead componnu. It may occur from repeated medicinal doses of 
lead acetate given to control dinrrhcea. Abdomuul colic is pronounced, and 
constipation severe. The other simptoms of acute lead poisoning occur, but 
are lc«s intense in character. A bine line usually appears m the gums. If 
the teeth are frequently cleaned it b less likely to be formed. If the symptoms 
are of long duration lead p.?l3y may resnU. 

Diagnosis. — Tbe dia^osis of acute or subacute lead poisoning can be 
confirmed by analysis of the vomit and firces for lead during life, an<l after 
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death by finding lead in the paatro-intcstinal tract, liver, spleen and kidneys. 
Acute and subacute lead poiaoniug are rarely fatal. 

Treatment. — If the case is seen \ntlun 3 hours of Bw.aUowing the poison 
the stomach should be -washed out Tvith water. Sodium sulphate or magnesium 
sulphate in half-ounce doses, dissolved m half a tumblenul of warm water, 
should be given every 4 hours until free purgation results, and this maj* 
be assisted cncmata, if necessary. The abdomhial pain may be reHe^'ed 
by hot applications, repeated drinks of milk, and large doses of calcium 
lactate, five grammes (75 grains) three times a day. In severe colic by the 
slow intravenous injection of 15 c.c. of a 20 per cent, solution of calcium 
gluconate, or of 10 c.c. of a 6 pet cent, solution of calcium chloride, it is 
possible to relieve the pain by the time the injection is over. If necessary 
this treatment may be repeated in 2 hours. Should it not be available a 
hypodermic injection of gr. atropine sulphate and gr. J morphine sulphate 
may be given. For Eome weeks saline aperients and a high calcium diet 
should be given. The diet should contain 3 pints of milk daily, including 
milk puddings, junket and ice cream, together with butter, cheese and eggs. 


2. CnROxtc Lead Poisokiko 

Synonyms. — Plumbism ; Saturnism. 

Etiology.— Apart from a few cases arising from accidental causes, 
ehronio lead poisoning is of occupational origin. Lead is now encountered 
in more than 200 inuustties. In Great Dritain there ate more than 1500 
workers in the lead industries and 160,000 painters. It ha.s been known 
cltnicaily for more tbaii a hundred years that absorption of lead through 
the respiratory tract is very much more importaut than by the gastro- 
intestinal itact, aud this view has since been amply confirmed by eamori- 
ments on cats. In the prevention of dust and fume great success has been 
secured from the application of the Factories Acts. Idiosyncrasy is a factor 
in the development of lead poisoning, certain persons being more susceptible 
than others. Alcoholism also seems to be a predisposing cause. The sources 
from which lead is derived in chronic poisoning arc very numerous, and they 
may be divided into 3 groups. 

I. Occupational risks . — Men arc exposed to danger in the smelting and 
tinning of metals, in vitreous enamelling, pottery glazing, shipbuilding, 
coach painting, plumbing and soldering, honsc painting, and in the manu- 
facture of white load, red le.id, litharge, rubber, glass, cement, varnish, 
coloured pigments, linoleum and electric accumulators. Lead smelters arc 
exposed to the fume and dust of furnaces and fines. Lead burners and 
chemical plumbers use osy-acctyleue, o^-hydtogen, or oxy-coal-gas blow- 
pipes in their work. The very high temperature of such flames constitutes 
a much greater risk than that faced by the domestic plumber who uses a 
spirit blowlamp. Painters are exposed when they rub down interior surfaces 
which have been painted with lead paint. The use of a blowlamp for burning 
off old paint is not without risk, A painter nowadays is very rarely exposed 
in mixing paint from the dry material, because it comes to him .already 
mixed in oil. There is some risk to compositors who handle type metal, 
sud to gasfitters who use red and white l«id. It frequently haooens that 
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ctBDges in metliods oi the appearance of new industries provide new causes 
of lead poisoning. This was the case with Rhip-breaking following on the 
scrapping of warships after the War of 1914-1918. In this industry the 
volatilisation of lean from the paint and red lead stopping on the armour 
plating occurs in the heat of the oxy*acctyIcnc bloirpipc flames used for 
catting porposcs. The CTeat increase in the use of wireless receiving apparatus 
and motor cars Las led to a greater number of cases of lead poisoning in 
electric accumulator factories. Somctinies the converse is true, and lead 
poisoning is foond to show a remarkable diminntjon in a given industry. 
Thus, the substitution of machine methods for Land labour has abolished 
the disease among file cotters. The fall in the incidence of poisoning in coach 
painting is due to the enormous development of spray painting of motor 
cars with leadless celhiloso paints. 

2. AceiJentai catises . — ^Drinking water, especially if it is soft, or contains 
traces of acid detived from peat or dead leaves, may dissolve lead from 
lead pipes or cisterns and so give rise to poisoning. Beer or cider drawn 
from casks through lead pipes may become heavily contaminated. Aerated 
waters delivered from syphons with pewter or lead valves may give rise to 
poisoning. Tho lead glare on eatthcoware vessels may be dissolved hy 
vinegar, lemon juice, cider or homc'madc wine. The cooking of food ia 
vesseb tinned with solder containing lead may cause lead poisoning, especially 
if vegetable acids are present. Turned foods sometimes contam lead from 
solution of the solder used b the Unoiog process. The lead foil used for 
wrapping sweets or food may contaminate them. Cosmetics, hiiir-dyes, 
and snuff weighted with litharge all have given rise to cases. Children with 

f icrvcrtcd appetites may chew the paint off their cots or toys. In Queens- 
and, Australia, where the dry climate leads to fiaking of painted surfaces, 
children have been poisoned owing to nail-biting, thumb-sucking and the 
habit of liclang the raindrops off the painted balconies and roofs. 

3. Ahcrtifacient usee of lead.— Lend altacka the chorion mvithtlium, 
causing abortion in pregnant women. A like effect has been observed in 
anitnaU in tho projomity of lead works. Lead oleate plaster, known as 
diachylon. Las been used in certain districts by pregnant women in order to 
cause miscarriage, the substance being swallowed in small portions rolled 
up in the form of a pill. To do this is very dangerous, for if miscarriage 
comes about death occurs later from lead poisoning. In consequence the 
sale of lead olcate Las been restricted by placing it in Part I of the Poisons 
Schedule. 

Pathology.— In chronic poisoniog lead is stored in the skeleton, and 
under certain circumstances is reload to attack (i) muscle, causing abdo- 
minal colic and lead palsy ; (ii) the reticulated rw cell, causing punctate 
basophilia fstippUnp) and anwmia ; fui) tho chorion epithelium, causing 
abortion ; and (iv) the brain, cauriog encephalopathy. 

A goed deal is known about the physico-chemical behaviour of lead in 
the animal body. It is probably transported in the blood plasma oa the 
insoluble tertiary phosphate in tlio higbV dispersed or colloidal form. At 
different stages of infovicatioa its distnbution within the body varies some- 
what. I’i'hcn absorption is slow it migrates to the skeleton, where about 
95 per cent, is held without harm during the chronic stage of plumbism. 
If, however, large qiiantitie.t of lead arc behig absorbed or are being liberat«l 
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from the bones, lead is distributed througbout the tissues and the percentage 
in the bones is reduced. Under these conditions acute STinptoms or poisoning 
occur, it has been shotm that the total amonnt of lead stored in the skeleton 
in lead TTOrkers varies from 0-2 to 0*8 gramme. This deposition of lead 
suggests a mechanism similar to that involved in the deposition of calcium 
phosphate. Repeated observations have shomi that conditions ■which favour 
storage of calcium in the body also favour storage of lead. When conditloiw 
are unfavourable for the retention of calcium the excretion of stored lead 
increases. 

In studies of lead excretion it is to be noted that normal persona ^v^th no 
occupational exposure to lead may excrete lead in the faeces and urine. This 
happens because lead is frequently present in the soil, and hence in vegetation 
and animal food. In normal persons the concentrations of lead may be 
0-030 mg. pet 100 gra. of blood, 0-027 mg. pCT litre of urine, and 0-2S mg. 
per 24 hours’ sample of fajces. In toxicological analj-sis no satisfactory 
figures can be obtained unless specimens of stool and urine are collected for 
at least 3 da^’s. A man working in a dusty lead industry, in addition to 
inhaling lead, may swallow repeated small amounts and pass lead unabsorbed 
in the faices. The only proof of absorption, therefore, js to find lead in the 
urine. If specimens be taken some weeks after removal from c.tposure, tlie 
output may reach about 1 mg. for each 2t hours in the fivccs and about 
0*3 mg. in the urine. It is doubtful whether renal excretion exceeds tlus 
figure in any circumstances. Under effective treatment, however, the fajcal 
excretion may rise to about 2 mg. in each 24 hours. It is necessary to 
emphasise that the presence of lead In the excreta is not necessarily proof 
that a lead worker is suffenng from lead poisoning. Many such workers arc 
insusceptible and have ne^'er suffered from any of the toxic episodes. 

Lead palsy begins in the muscles, and fatigue defermincs the site of 
p.araly8is. The chemical explanation offered is that in regions of muscular 
activity the excess lactic acid which diffuses from the fatigued muscle cells 
combines with the lead phosphate in the blood to form lead lactate. As 
this soluble lactate comes into contact with iuorganic phosphate at the 
surface of the muscle cells the lead is re-precipitated as insoluble phosphate, 
causing alteiatious in the surface permeability. 

Studies of the blood in lead poisoning show that the stippled red cell 
arises &om the reticulocyte, and that the attack occurs peripherally and 
not in the marrow. Blood films can be prepared shou-ing all stages between 
stippled fragments and t^ical reticulum. Stippled cells aro never found 
in the bone marrow in lead poisoning. The presence of punctate baso- 
philia in the blood is not, of course, a specific sign of lead poisoning. It is 
seen in pernicious anffiroia, in leukaimia, in the anemias of carcinomatosis 
and in pneumonia in infants. Its occurrence in these various conditions 
is relatively rare and slight as compared with the frequency and intensity 
of its appearance daring plumbism. For this reason the demonstration 
of stippling of the red cells m the blood has como to be considered as almost 
definite e-vidence of absorption of lead. It is not an absolute indication of 
the severity of lead poboiung, but it often runs parallel to the state of health. 
If on examination of the films its presence is detected in a sufficiently large 
number of fields of the microscope, further exposure to lead in the patient 
concerned should be prevented immediately. Punctate counts are of value 
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in Ibe prophylaxis of ploinbism aiftong load ’wortors and are essential in 
the adequate hygienic control of lead ptocesscs. 

Except in cases of enceplialopatliy, which arc cow very tare, chronic 
lead poisoning U not a direct cause of death. In 1851 Gartod pointed out 
that gout v^as quite common among lead worlccra in Great liritam, hut 
there is nothing to show that the occurrence of these two conditions in one 
patient was other than fortuitous. Cironio lead poisoning produces no 
characteristic post-mortem cbangM. Jfeither animal experiments nor the 
mortality figures of the Registrar General oiTer any evidence that lead 
significantly predisposes to hypertension or Bright’s disease. 

Clinlcad History. — ^The past occupations of the patient should be inquired 
into, for latent lead poisoning is well Known to occur. The present occupation 
is obviously of great iroportance and the exact details of the work be does 
should he elicit^ from the patient himself. Often a man’s ocenpation docs 
not at first sight suggest that he is exposed to compounds of lead. A man 
describing liimsclf as a fitter may he exposed to dust or fume of lead ; this 
fact is only elicited in answer to a leading question. The occupation of a 
cooper liecome.s dangerous when the barrels worked upon has'C contained 
componnds of lead. Vitreous cnamelicnj working, for example, on baths, 
sift a powder containing le-id silicate on to the bath which has been heated 
in a furnace. They sontetimes use a compressed-air apparatus which forces 
the enamel through a sieve. In the electric accumulator trade pasters fill 
the spaces in accumulator phtes with a paste containing litharge and red 
lead. Colour manufacturers grind colours into a fine powder under edge 
Tuniiera with the necessary production of much dust. Amongst other things 
thcT griod lead chronuito and red lead. A slate mason may construct storage 
tanka by fixiog together slabs of slate with materials containing oxides of 
lead. A bulliou refiner may use a process in which he adds lead to rcfinable 
silver in a furnace and taps off rooften litharge. A rubber compounder adds 
oxides of lead to crude rubber in preparation for vulcanlintion. A girl 
describing herself as a perambulator maker may be employed paiuting the 
body work of perambulators and then nibbing down the surface with dry 
sanu-papep. An enihroidery worker eomelimcs stencils materi.als by dabbing 
on the pattern commercial white lead instead of chalk. 

Symptoms. — The toxic episode^ resulting from the absorption of lead 
ate colic, paUy, auxmia, and encephalopathy. The blue line on the gums U 
a sign of absorption and not of iotoxication. 

Lead colic . — This is the most common and dramatic of the acute mani- 
fe.stations of plurahism. It is ten times as common as lend palsy. An attack 
of colic is preceded by several days of constipation. The pain is of a tearing 
or griping nature and of variable intensity. It is Bituated around or below 
the umbilicus, and the patient often indicates where it is by spreading both 
hands widely over the abdomen. 'WTule miffenng from couc the patient is 
cold, pale, and often drenched with perspiratiou. He commonly bends over 
and may writhe about the bed in intense pain. Examination shows a 
scaphoid abdomen, held tense, but showing no rigidity. Vomiting frcqueutly 
occurs at the on^et of the p.sin, 

l^ad faUy . — Tliis does not belong to the category of polyneuritis, either 
clinically or pathologically. It is m the first instance a muscle disease. 
pAtigno plays a most important part in determining the sites attacked. 
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AVLerc the muscle palsy is neglected the lead attacks the motor nerve fibres 
and ultimately the anterior horn cells of tho spinal cord. (See also p. 3816.) 
I’aralyais does not appear to be closely related to length of cxposxirc. It 
may develop during the first month of vrotk, or only after many yean' 
exposure. The commonest form is the well'knosvn wrist-drop which begins 
usually in the right hand and later becomes bilateral. The pal^ first appears 
in the long extensors of the middle and ring fingers. It spreads to the other 
fingers, and then to the long extensors of the wrists. The supinator longus, 
and usually the long abductor of the thumb escape. The brachial type of 
paralysis involves the deltoid, biceps and supinator longus, but it is very 
rate for this to occur without wrist-drop. A third form of lead palsy in 
which progre^ire atrophy occurs of the thenar and hypotheaar eminences, 
together with the intcroasei, used to be common in the left hand of file- 
cutters. In view of the theory that fatigue plays an important part in 
determining the site of lead paralysis, this observation is of great interest, 
for in their work file-cutters not only used particularly the muscles mentioned 
but placed the greatest strain upon the left hand. The substitution of machine 
methods for hand labour has abolished lead poisoning amongst file makers. 
Lead palsy rarely occurs in the lower limbs, but when it does so it affects 
the extensors of the toes, giving rise to foot-drop. 

T/te onirmta.-^ccondary ausmia with basophil punctation (stippling) 
of the red cells is characteristic. It is usually mild, and it is rare to find 
less than 8 million red cells per c.mm. Because of the loss of circulating 
red cells there is compensatory regeneration of erythrocytes, with a high 
reticulocyte coimt. 

^nccjjAnlopoMy.— Most of the onclent writers speak of the frequent 
occurrence of convulsions in lead poisoniiig, but fortunately with the improve* 
meot of industrial conditions the ioeideoce of lead encephalopathy has 
progressively decreased until to-day cases arc rarely seen. It is the most 
dramatic mamfestatioa of lead poisonin", and is always of serious proguoatic 
significance. In severe cases of plumbism the patient is dull, witn poor 
memory, and inability to concentrate. The onset of encephalopathy is 
nevertheless sudden, usually with epileptiform convulsions. It may he 
divided into three groups — convulsive, comatose and delirious. Tho 
lymphocyte count in the cerebrospinal fluid may reach 100 per c.mm. 

The lead line . — ^The lead line consists of fine granules of pigment arranged 
in the form of a dark blue stippled lino within the tissues of the gum about a 
mi'lh'metre Irom the border of the teetb. ft is more marked round infected 
or ditty teeth, and is occasionally found on the mucosa of the cheek opposite 
such teeth. Despite the pigment lying within the tissues, careful cleansing 
of the mouth ana teeth often causes it to disappear. Its clinical significance 
should he clearly recognised. It is an indication of absorption and not of 
intoxication. Its intensity and size provide a rough guide to the duration 
and severity of exposure to lead. 

Diagnosis. — Opinions differ widely as to what is necessary for the 
diagnosis of lead poisoning. Constipation and slight stippling of red cells 
are insufficient ; neither a blue line on the gums nor detection of lead in 
the urine can be taken as proof of poisoning, for the patient may be insus- 
ceptible. Where a worker is exposed to risk, a diagnosis of lead poisoning 
can be made before the occurrence of a toxio crisis, A falling haemoglobin 
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percentage, 'intli or without a rising, punctate basoptile coant, raises a 
suspicion that absorption is passing into poisoning. The sxispicion becomes 
a certainty when these changes are tnackea or procresaive. The urine should 
be collect^ for at least 3 da 3 -s and esamined for lead. There is a danger of 
wrongly attributing to lead poisoning an^ aymptoms which may occur in 
persons exposed to lead. Acute appendicitis, chronic gastric or duodenal 
ulcer, and carcinoma of the stomach occur jn lead workers as they do in 
others. They must be carefully differentiated from colic. Etjuallj' a lead 
worker can suffer from pernicious anxmta or secondary ausemia due to piles, 
tncl.Tnn or hxmatemesis. It is important to remember that lead poisoning 
has to be severe before the red cell count drops below 3 million. In mduatrial 
cases the blue line is unlikdy to give rise to confusion. A similar phenomenon 
is commonly seen in patients under treatment with bismuth preparations 
given intramuscnlnrly. The differential diagnosis of lead palsy should give 
rise to no difficulty, espccialljr as the changes are entirely motor. In a case 
of peripheral neuritis m which there are motor, sensory and pigmentary 
changes, the possibility of arsenic poisoning most be considered. Litigation 
hj'stcria is all too common in the lead worker. Tho manifestations include 
hysterical spasm of the hand and arm, weakness of various movements, 
including the ffexoia of the wrista and fingers, glove and stocking anaathesia,' 
complete hemi-anxsthesia and hysterical aphonia. Such symptoms are 
rarm* alleviated until legal proceedings are completed. 

Tfcatment.—PnorirYtAcnc.— The treatment of chronic lead poisoning 
is essentially preventive. Food and drink containing organic ados should 
not be stored in carthenwatc vessels glazed with lead. BnppUcs of soft 
water for drinkiog purposes when delivered through lead pipes shosld be 
artificially hardened by the addition of catcinm salts. Lead pipes used to 
convey beer or cider from the eelbr to the bar engine in public houses must 
be lined with tin. Children’s toys and cots mast never be painted with lead 
paint. The law most restrict the sale of lead oleate and forbid the addition 
of litharge to snuff in order to make it heavy. 

In industry less than 100 cases of lead poisoning were notified in 193S 
as compared with more than 1250 in 1889. In Great Britain preventive 
mc.isurc3 are carried ont with such success that the majority of cases of lead 
pouoning are mild. It is unusual to-day to meet with a case cither of severe 
colic or of extensive palsy, and cocepnalopathy has been abolished. The 
most in^rtant single measure of prophylaxis is the prevention of dust and 
fume. In achieving this, great success bas been secured from the application 
of the principle upon which Sir Thomas Lcgge alwaj^ laid so muen stress, 
namely, to apply methods entirely cifcm-ri to the workman — methods over 
which he himself can exercise no control. One such method is exhaust 
ventflation applied through hoo'Is ot the point of origin of dost or fume. 
Bcnchcf, tools, floors and w.vi]s must bo epotles*, often at the expense of 
the constant vjgilmce of several good foremen. No scrap lead nor dry white 
lead should be handled unless it has been thoroughly eo.aked with water 
from a hose. As far as pos-ible mcchanic.il means, such a.s cranes, rafls, 
hobts, covered conveyors and hoppers, and automatic packing machinery 
must be substitutcU for hand carriftge. 

Fcrtunuttly about 50 pet cent, of the white lead manufactured in Great 
Britain b never handled in the dry state. It is made by the stack process 
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and leaves the stack in a wet state to bo converted into an aqueous paste, 
mired with linseed oil, and made into an oily paste in automatic closed-in 
machioes without dry grinding. Since a white-lead worker may handle in 
the course of a day at least as much white lead as a painter handles in a year, 
the value of this wet pulping method will at once bo realised. In the manu- 
facture of litharge and red lead it is impracticable to use wet methods, and 
it is therefore necessary to use machinery designed to minimise dust. Since 
1927 it has been illegal for a painter to nib doxm by dry methods any indoor 
structure previously treated with lead paint. Dust can be avoided by using 
a damp rubbing down process for lead painted surfaces, Waxed sandpaper 
which the workman dtps repeatedly in a bucket of water has made this 
possible. 

In addition to cleanliness in the workplaces, personal cleanliness is of 
the first importance. Cloak-rooms, washing-rooms, mess-rooms, baths, 
nail-brushes, towels and soap must be provided. The hands should always 
be washed before eating and the work-people urged to take a warm bath 
fccquently. The brining of food or drinks into the work-rooms should be 
forbidden, and so also should emokiog at work. Medical examination of the 
workers exposed must be carried out periodically. At present there is no 
hiolo^cal test by which to select workmen immune to the toxic eJTects of 
lead. Since they have been found unduly susceptible, it is necessary to 
forbid the employment of pregnant women and of all persons under 18 years 
of in the potteries and other lead trades. 

In the prevention of lead poisoning a diet of high calcium content plays 
Its part. In lead works in Great Britain it has for many years been customary 
to provide the workmen free of cost with a glass of muk each morning. This 
is empirical treatment of considerable merit, anticipating as it did by many 
years the discovery that a high calcium intake assists the storage of lead in 
a harmless form in the bones. Workers should, in addition, take aperients 
regularly. Any worker who develops one of the toxic effects of lead has 
thereby proved his susceptibility, and ideally bo should never again work 
in any department of a lead wor^. 

CoRAiiYE. — Effective new methods for the treatment of lead poisoning 
were published by Aub and his collaborators in 1925. They found that a 
positive calcium balance favours the storage of lead as a harmess deposit in 
the bonea. In cases of lead poisoning showing toxic symptoms the diet 
should contain 3 pints of milk doily, iocludjng milk puddings, junket and 
ice-crcam, together with butter, cheese and eggs. In addition large quantities 
of calcium lactate, 5 grammes (75 grains) three times n day may be necessary. 
As soon as the calcium intake is sufficient the symptoms will cease. In the 
presence of any acute toxic episode no attempt should be made to increase 
the elimination of lead ; so much is already circulating that it is safer to 
encourage further storage. 

Lead colic . — Colic should be treated by the local application of heat, 
pressure and moisture. The bowels should be moved as early as possible by 
means of enemata of olive oil and warm water, and by the internal adminis- 
tration of magnesium sulphate along with belladonna and carminatives. 
Treatment by a high calcium diet usually brings relief within 2 days. The 
relief of lead colic by calcium therapy involves more than the ability of 
calcium to favour storage of lead. Since the pain is due to violent peristalsis 
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bcluinl ft conlractcd Ionic ring of intestine, the anti-spasinodio effect of 
calcium, salts on involuntary muscle is beneficial. In severe cases, by the 
slow intravenous injection of 15 cx. of a 20 per cent, solution of calcium 
gluconate, or of 10 c.c. of a 6 per cent, solution of calcium cbloride, it is 

E iblft to relicse the pain by the time the injection is over. The patient 
hot and ffusl.ed, and may vomit. The effect upon the pain is striking, 
and is superior to that of any other treatment. If necessary the injection 
may he repeatctl in 3 hours. Should such treatment not be available a 
hj'podermic injection of grain atropine sulphate may be given. 

Lead fol-nj . — During the development of lead palsy, a high calcium diet 
should bo us^ to favour storage of lead. Massage, electrical treatment 
and strychnine are ascful. In the early stages the hands, uhen affected 
by wrist-drop, should be anpported on splints. The paral^'sed muscles may 
be stimulated by an induction coil, trith or xvithout a water bath, but over- 
stimulation must be avoided since it induces fatigue, and so docs harm. 

Euccphahpathj.—'Le&d cncephalop.nthy should be treated by lumbar 
pnnctnre. A high calcium diet enould be given together with large quantities 
of milk and calcium lactate. 

EUminaiion of lead . — In cats espenmentolly poisoned with lead, acute 
symptoms may develop during starvation, anil at necropsy lead is found 
distributed more generally through the body than is typical of the chronie 
condition. This suggests that daring starvation ocidosis sets lead free from 
the bones. The reason for thu is the conversion of the tertiary phosphate of 
lead into the secondary phosphate which u one hundred times more soluble. 
Hence the ingestion of acid as a method of treatment probably serves to 
liberate le.sd from the skeletal stores by converting it into a more soluble salt. 

Aub at first produced ocidosis by the use of phosphoric acid, bnt he 
found it mote satiafactoty to give large doses of ammonium chloride. 
Clironio lead poisomng may be treated by the cautious administration of 
this substance in doses of 1 grnromc (15 grams) given in a glass of water 
eight or tea times daily for 3 weeks at a time. The dose sho^d be reduced 
if loss of appetite and headache appear, for these symptoms indicate the 
limit of tolerance to such treatoicot. lo no case should nuimoninm chloride 
be used until a few weeks after the acute toaic episode has passed. A diet 
sritb a very low calcium content facilitates release of lead from the bones. 
In such a diet all milk, milk products, green vegetables and eggs arc omitted. 
It may contain meat, liver, chicken, potato, peas, rice, tomato, banana, 
apple, lemon, tea, coffee, sugar, honey, salt and pepper. All bread must be 
prepared without milk. Bntter fat mast bo suostituted for butter. Thb 
is prepared by melting butter m bot water and skimming off the butter fat. 
In those places where the water supply is hard, vegetables should be cooked 
in distilled water and all drinks made up with it 

Fince it would doubtless require several years, it is useless to attempt the 
cUcunation of all the le.od stored in the body. It U desirable to eliminate 
only the most readily mobilised lend. In prolonged obseri’otions the results 
indicate that after a certain point elimination of lead becomes progressively 
mote difScnlt. this s^gc is reached it is more practicable to favour 

its retention in the bones by maintaimng a positive c.ilcium balance. Thus 
after 3 weeks’ treatment by a low calcium diet and aminonium chloride, 
there should l>c a pciitHl of a week with nonnal diet and abundance of 
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milk to correct the calcium deficiency. Treatment to accelerate elimination 
shotild then begin again. 

Potassium iodide has been employed by clinicians since 1844. It is not 
as effective as treatment by acidosis, but has the advantage of ease of adminis- 
tration. The dose should bo increased from 5 grains three times a day to 
15 grains three times a day. Its physiological effectiveness appears to 
diminish progressively after the first fetv days of treatment. Neither 
ammoniom chloride not potassium iodide sbonld be used in tbc presence of 
nephritis or of toxic symptoms. Should any toxic episode appear during 
the use of ammonium chloride or potassium iodide, these drugs must bo 
stopped and a high calcium diet at once used to favour tbc storage of lead. 
Occasionally cases of latent lead poisoning occur, that is to say, cases in which 
symptoms have been precipitate by various forms of treatment long after 
exposure to lead has ceased. Thus a lead line or wrist-drop may follow upon 
the use of potassium iodide as an expectorant. 

It is necessary to emphasise the difference between the use of agents 
which assist excretion of lead and those which assist its storage. The acidosis 
method of lead elimination is so potent that its use during colic or any other 
toxic episode might prove fatal from the further mobilisation of lead. It is 
scarcely necessary to add that such treatment should never be used as un 
excuse for negligence in enforcing all tbc known measures for the prevention 
of exposure and absorption. 

3. Tetra-ethyl Lead Poisoxino 

Tetra-cthyl lead is an organic lipoid-soluble U()uid readily absorbed 
through the skin and respiratory tract. It is added to petrol in proportions 
Up to 1 in 1260 as an antidetonaut. In 1923, when it was first manufactured 
in the United States, 149 cases of encephalopathy occurred in men employed 
on three separate plants, lllthin 17 months 11 deaths were reported. 3Iuch 
excitement and alarm were caused, and this led at first to the prohibition of 
the manufacture. Tbc men affected suffered from restlessness, talkativeness, 
ataxia, insomnia and delusions. There were no paralyses nor convulsions, 
but the condition terminated with violent mania, the patient shouting, 
leaping from bed, and smashing furniture. By meticulous attention to detail 
it is possible to manufacture tetra-ethyl lead and to blend it with petrol 
without risk to the worker. Even so, ethyl petrol should not be used for 
cleansing the skin and to prevent this it is marked by a dye. There is little 
need for apprehension as to tbc possibility of the poisoning of garage and 
aircraft workers by lead from the cxbaust gases of petrol engines. 

ARSENICAL POISONING 

ilisenic is the most important of the irritant poisons, and owing to the 
almost tasteless property of many of its compounds .and preparations it is 
perhaps the commonest poison used for bonucidal purposes. At one timo it 
had a reputation as a cosmetic, and was added to face powders and skin 
lotions. It is practically never used now for such purposes. 

Occurrence. — White arsenic, i.e. atsenious acid, or atscuious anhydride, 
As^Og, is the most important of the compounds of arsenic. It occurs in the 
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form of a white powder, or in lamps like ^loss or porcelain (vntreous arsenic). 
The powdered form resembles powdered sugar or floor, and when mixed 
with food is tasteless. It is elighlly soluble m cold water, an ounce of cold 
water dissolving from a half to one groin. In boiling water it is twelve times 
mote soluble, from 6 to 12 graina dissolving tn an ounce. Alfcalino aolutions 
readily dissolve arsenic. If white arsenic is sold to the public the law requires 
that it should be mixed with root or indigo to colour it. It is used in the 
composition of sheep din, arsenical soap and rat poison. 

Meiailic argenic is a blaclc powder. It is very poisonous, and is used for 
killing flies. Copftr artenite (Scheclc’a green) is bright green in colour, and 
used to be employed for colouring wall-napet, toys, floorcloths and fabrics. 
Its use for euch purposes has fortunately been ebo&shed. Arsent'ows sulplii'Je, 
or orpiment, is a yellow powder known as king’s yellow. Arsenic add, in 
the form of its potassium and codium salts, which arc white, crystalline 
and soluble in water, is used as a fly poison and in the manufacture of snilicc 
dyes. Injurious eflcets, such as local skin eruptions, are sometimes caused 
by the action of the arscnic.'tl compound present in the dye of stockings. 
Sodium arsenite, in the form of solutions of arsenic iu canstic soda, or in 
sodium carbonate, is commonly used for the preparation of fly-papers, weed- 
killer, preservative for wood and arsenical sprays for fruit trees. Weed- 
killer and some of the so-callcd preservatives for wood contain from 20 
to 40 per cent, of arsenic in solution, aud are intensely poisonous. Both 
weed-killer and the arsenic obtained from fly-papers have been used for 
homicidal purposes. 

Arsetite tn /<>ed.— Accidental contamination of food wtth arsenic, or its 
nreparations, such as wecd-billci, has occurred. Arsenical pigments have 
Leen used for colouriog sweets and cakes, with fatal result. A serious out- 
break occurred in 1900, owing to the contanuoatioo of commercial glucose by 
arsenic. Sulpbnric acid prepared from pyritc.s and containing a considerable 
amount of arsenic had beeu used in the process of the conversion of starch 
into commercial glucose, eo that the btter became impregnated with arsenic. 
The use of the glucose in the Tnanufactore of beer led to the outbreak of 
ftiscnica! beer poisoning which occurred iu ^lancbestez and the North of 
England. A Royal Commission investigated the cause of this epidemic, and 
made safeguards against the further occurrence of .such poisoning. Limits of 
the amount of arsenic permitted in food-staffs were fixed at pr. pet gallon 
for liquids and per pound for solids. 

ArseniurelUd h^ilro^en, or arsine, is a verj' poisonous gns. It is produced 
when hydrogen is generated in the presence of a compound of arsenic, for 
example, in the action of mineia! acids on impure metals, as occuia in metal 
pickling and in balloon filling. 

Dmeihjhrsine b a poisonous gas produced by the action of moulds upon 
certain compounds of arsenic. 

The arsenohenzene derivatives which arc e.TtcnsivcIy used in the treat- 
ment of syphilis and other disease*, may pvc rue to fatal poLsoning. 

The vaticlica of arsenical poisoning are — (1) acute, (2) chronic, (3) 
arsyniuretted hydrogen poisoning, (4) diracthykirsinc poisoning, and (5) 
poisoning by nrsenebenzene derivatives. 
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1. Acote Aksehical Poisosma 

Pathology. — TLo Btomach contcnlB usually contaio much mucus, which 
may he blood-stained. The bi^s of gastro-intestioal inflammation arc 
present. The mucous membrane is swoUen, red and congested, and petechia) 
are usually well marked. The redness is most marked on the summits of the 
ruga?. "Whea the arsenic has been taken in solid form, white or pigmented 
particles may be seen on tbe mucous membrane of the stomach. The duo- 
denum is red and congested, and petechia? may be present ; there is usually 
marked yellow staining, due to altered bile. The small intestine may show 
similar signs to the duodenum, hut these diminish on passing downwards. 
The liver, kidney and other organs may show cloudy swelling. In fatal cases 
the arsenic absorbed into the tissues has a preservative action, and tends 
to delay putrefaction. 

Symptoms. — When the poison is taken by the month, if dilated well or 
mixed with food, no taste or pain in tbe mouth or throat is experienced. The 
symptoms begin within an hour if the stomach b empty ; but may be 
delayed If the stomach b full, and If the poison b in the solid state there will 
be further delay. A burning pain occurs in Uie epigastric region, and nausea 
and vomiting usually follow. The vomit will contain ony food present in the 
stomach, and there is often much mucus. Bile b usually present, and some- 
times streaks of blood. As the pobon b passed on to the intestine, abdominal 
pain, of a griping or colicky ^e, and usually diarxheea occur. The stools 
are watery, and may contam flakes of mucus. The continued vomiting and 
diarrhma cause exhaustion, faintness and collapse. Cramps in the legs may 
occur, but ate not a constant symptom. In a severe case restlessness, 
stupor and coma develop, and death follows shortly. Death in an acute 
case may occur within 24 hours, or may be delayed for 3 days or more. I^en 
several repeated doses are taken, so that the symptoms are protracted over 
several days, some of the symptoms of chronic arsenical poboning may 
develop. 

Fatal dose . — Two grains of arsenic have caused death in a woman, and 
this is accepted as a possible fata! dose. 

Treatment. — The stomach should be washed out, and afterwards as 
an antidote freshly precipitated ferric hydroxide may be given. Thb is 
prepared by adding to half a tumblerful of water half an ounce of tincture of 
peichloride of iron and also sodium carbonate solution till the mixture 
IS dbtinctly alkaline. Pain is relieved by the liypodermio injectioh of 
morphine. Demulcent drinks should be given, and the osnal stimulant 
treatment for collapse. 


2. CiiBOKic Ak.?emcal PoisomKa 

Symptoms. — ^The gastro-intestiual aymptoma — nausea, abdominal pain, 
vomiting and dbrthcea — are not prominent, and even may be absent. The 
tongue b often covered with a silvery white fur. General malaise, anorexia 
and ansemia are usually present. Imtntion of the throat and huskiness of 
the voice, due to the presence of phaT3mgitb and laryngitb, result. Con- 
jnnetivitb may occur, with redness and swelling of the eyelids. Skin 
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affections, snch as prrtliema, herpes, pigmcfltatioo, or crythromelalgia, are 
commonl)’ to be noted. 

1/ taken medicinally, or otbennse, over a long period, arsenic prodaccs a 
finely mottled general bro^vDish pigmentation of the skin. It affects princip- 
ally the covered parts. The mucous membranes arc not involved. Thicken- 
ing of the epidermis of the soles and palms, and irregular thickening of the 
nails are present in long-standing cases. In some coses salivation is a marked 
feature, paroxysmal attacks of excessive secretion of saliva occurring. 
Symptoms of multiple neuritis are likely to develop, and these affect both 
t£e upper and lower cxtiemiliea. 

Long-continued poisoning causes «n®mia, peripheral neuritis, progressive 
wasting and vreakness, death resulting from exhaustion and careme failnre, 
ascites and general oedema occurring towards the end. The urine, faH:es, 
the distal portions of the hair and the nails contain arsenic, its detection 
serving to confirm the diagnosis during life. The testa for arsenic will bo 
found in works on toxicology. It most be remembered that in cases of 
suspected arsenical poisoning the diagnosis can always be made with certainty 
by an analysis of the urine, vomit and fjices, ana these should always he 
taken for examination, the tests being made by an expert toxicologist. 

It is important to remember that acute arsenical poisoning, where a Urge 
dose is taken, may (if the patient recovers from the acute attack) be followed 
by symptoms of chronic arsenical noisooiog. Severe peripheral neuritis may 
follow acute poisoning from a single dose of arsenic. 

Treatment.— This consists in the prevention of the absorption of orsento 
in any way, and eliminative and atimnUnt treatment. 

3. ARSEKltmCTTED llYDUOaCS PoiSOKltCO 

Etiology.— -^krseniuretted hydrogen is a poisonous gas which b not 
manufactured in industry but » evolved ns an accidental by-product in 
certain processes. The majority of cases have been duo to the use of acids 
and metab contaminated with arsenic. The occupations concerned are the 
extraction of mineral ores, ptckliog and galvanising of metab, cleaning of 
acid tanks, the manufacture of hydrogen and its use in ballooning, and the 
making and charging of accumnlators. Poboaing may arise from the action 
of water upon metallic arsenides. Coses have abo occurred when feno- 
silicon, a substance used for hardening steel, has come in contact with water, 
when a mixture of arsoniuretted and pbosphoretted hvrirogen b evolved. 

Pathology. — ^Thc pas b inhaled aod acts at once oy luemolvsing the red 
celb within the vessels. Iltcinoiytic jaundice and antemia follow, Beath 
may occur from anuria if the renal tubules become blocked with hemoglobin. 
Begencrative changes in the cells of the liver and Iddneys, and numerous 
pctcchiai on the mucous and serous membranes, are to be noti^. 

Symptoms. — ^hlalabe, headache, dizziness, shivering and bxmoglo- 
binuria occur within a few honn. Within 2t hours there b nausea, vomiting, 
and jaundice, and by the third day aiucmin in which the red cell count may 
fall below 1,000,000 per c.mm. DeJinum, stnpor and coma precede death. 

Diagnosis. — ililu coses arc often mbtaVen for food poisoning. The 
sudden onset of bivmoglobinuria and jaundice at once suggests inquiry into 
a man’s occupation. 
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Prognosis. — NiM cases quickly recover. The aaortality rate is 30 per cent. 

Treatment. — ^\Vorkshop3 should be adequately ventilated and processes 
known to bo risky should be forbidden in confined spaces. Sometimes a 
breathing apparatus sxdtable for use in irtcspitablc atmospheres must be 
employed. Such an apparatus consists of an oro-nasal mask with tube 
connection to the outer atmosphere. The wearer draws fresh ait through 
the tube by his inspiratory efforta and eipcU the expired air through a valve 
in the mask. 

4. DlMETOYLARSmE POISONINQ 

The use of Scheele’a green (cupric arseoitc) in the preparation of artificial 
ilowera and wall-papera Las now only historical interest, because aniline 
colours have almost entirely taken the place of arsenic in these processes. 
The mould PcniciUinnt hrevicaule growing in the paste behind wall-papers 
in damp rooms liberated dimethylarsine. The same process may occur in 
damp houses where coke breeze containing arsenic forma a constituent of 
the plaster on the walls. The use of concrete blocks containing this substance 
and the deliberate addition of arsenloua oxide to cements to increase their 
rates of hardening are clearly undcsirobic. The symptoms of poisoning ore 
coryza, conjunctivitis, gastro-enteritis and tinglings in the extremities. 
Some coses are fatal. 

5. PoiSOKlNQ D7 AMEKODENZEJre DERIVATIVES 

Arsenoheozene derivatives, such as aisphcnamine, neoarsphenamine, 
and sulpharsphcnamine, are usually administered introvenously. After a 
full dose (0*6 g. aisphenamine, 0-9 g. neoarspbeoamine) nausea, a slight rise 
of tcmneiatUTC, with perhaps vomiting and a little diarrhcca, may occur in 
the follo\ring 24 hours, after which the patient is quite well. Occasionally 
severe vomiting and diarrheea, with furred tongue, erythematous rash and 
acute gastro-intestinal symptoms, may follow. In such cases it is probable 
that there has been some decomposition in the solution administered, the 
sym'ptojm resembling those of acute arsenical poisoning. This type of 
poisoning is rare. Arsphenaminc and allied compounds, especially after the 
administration of successive doses, sometimes cause such damage to the 
liver that extensive necrosis occurs and toxic jaundice develops, which may 
be fatal. 

MTien dangerous toxic symptoms occur after ampheuamine, they are 
usually of the following type : Aiter an interval of 2 or 3 days, vomiting and 
restlessness, delirium, stupor, often with twitcUings of muscles, convulsions 
and Cheyne-Stokes breathing, occur. Sometimes jaundice is observed. 
Coma develops, with suppression or urine, and death may occur within 48 
hours. The eyraptoms are the result of impairment of the function of the 
liver and kidneys. The jirognosis is very grave. 

Treatment consists m the adrainistration of alkalis by the mouth and 
bowel, and saline pet rectum. Glucose, milk and fruit juices should be 
given freely. 

In order to protect the liver, dextrose and calcium lactate may be given 
a few bouts before administering arsphenamine compounds. It should also 
be borne in mind that if full doses are employed, a fortnight is required for 
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the excretion of the drug, and that mterval should elapse between the doses. 
\Vhete aubmasimal doses are used, 0*4 g. arsphcnaniioc or 0-6 g. ceo- 
nrsphenamine, weekly In jectioDS are often administered, but after a few doses 
an interval of 3 or 4 weeks shoold be allowed to avoid a cumulative effect. 
See also Toxic Effects of Arsphenamine Remedies, pp. 22 1 -2-.*!. 


MERCOBLVL POISONING 

1. Acute Mercohul Poisoxino 

This usually arises from the absorption of mercuric chloride, also known 
as corrosive Eublimate (IlgCit), which is largely used in medicine as a dis- 
infectant or antiseptic. Binio^dc of mercury has similar uses. Both are 
usually purchased in the form of tablets ready for solution in a required 
amount of water. Acute poisoning generally occurs from the taking of the 
poison the mouth, but it may also arise from the use of mercuric com- 
pounds in solution as uterine or vaginal douthca. Calomel (merenTous 
chloride), even if taken in large dose®, does not give tUe to the same degree 
of acute poisoning, owing to its insolubility. The writer has met with 2 cases 
in which over 100 gcs. of calomel were taken with euiciclat Intent, and beyond 
some vomiting and diarrhoea, little harm resulted. 

Symptoms.— If mercuric cblorldc is swallowed in tablet form there is 
risk of local corrosion and perforation of tbe stomach, with rapidly fatal 
result 

TThen taken in eolotion, or in tablet form with water, or on a full stomach, 
an acrid metallic taste is experienced, followed by a sense of constriction in 
tbe tbtoat. A hot buming sensation occurs in the mouth and cesophagus. 
Acute nbdonunal pain ana vomiting take place. Tbe vomit contains much 
slimy mucus and often blood. Diarchcca and tenesmus occur. ColUiise is 
associated with these early symptoms. Tbo mouth and pharynx may show 
signs of local damage, such as white swollen patches, which may be followed 
by sloughing. Unless the poison is quickly removrf by gastric la^’age the 
dangerous scquclm of absorption rapidly follow. 

The two cnief dangers of acute mercurial poisoning ore : (1) suppression 
of urine and uramia, due to tbe toxic action of the poison on the renal epi- 
thelium causing cloudy swelling, necroris and loss of function ; and (2) ulcera- 
tive colitis, the ccsolt of the action of the poison on the mucous membrane 
of the colon, whereby extensive necrosis and sloughing occur. Suppression 
of urine follows the absorption of the poison, and urine secretion may almost 
entirely cease. The cessation of renal secretion is followed by a rapid rise 
in the blood urea, and after 4 or 6 days daugcrous symptoms of uncmbi, 
vomiting, stupor, delirium, coma and convnlsious set in, wWh are generally 
rapidly fatal. The ulcerative colitb begins about 21 hours after tno intake 
of the poison, and is associated with profuse ^arrhma, and tbe passage of 
sloughs and shreds of necrotic mucous membrano and blood. The colitis 
may be caused as tbe result of absorption of the poison into the blood stream 
apart from its direct local action on the colon. Death may occur from 
eibaastion, and absorption of toxic products from the raw surface of the 
bowel. 
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Acute mercnritil poisoning is always accompanied by a very severe 
stomatitis, which begins within a few hoars. The breath is fool, the mncoos 
membrane becomes ulcerated, the teeth may become loose and necrosis of 
the alveolus occur. 

Five grains of mercuric chloride is a fatal dose for an adult, unless the 
poison is removed by gastric lavage within an hour or two. 

Treatment. — Immediate gastric lavage should be employed. Afterwards, 
white of egg and milk should be given freely. The collapse, suppression of 
urine, ulcerative colitis and stomatitis ate other symptoms treated by the 
appropriate methods for such conditions. 


2. Cnnomc MEmcuniAi. Poisoxixo 

etiology. — This condition occurs chie0y amongst workers in the metal, 
or amongst those who ate constantly brought into contact with compounds 
of mercury ; for example, those engaged in mining and separation of the 
metal, e.g. at Almadcn in Spain, at Idria in Austria, and at the mines in 
C.slifornia, C?hioa, Peru and the Ural Mountains. Mirror makers, thermometer 
and harometer makers, and those engaged in the manufacture of chemical 
and electrical apparatus in which metnUic mercury is used, are exposed to 
risk. Those engaged in tic frequent handling or pinding of mercury com- 
pounds are sometimes attacked. It must be remembered that mercury is 
volatile at ordinary temperatures, and those working in ill-venHlated rooms 
where mercury is exposed are liable to attack. Cases have been recorded 
of chronic mcrcarial poisoning from the amalgam in tooth stoppings, and 
from sojourn in a respiration apparatus fitted with mercury air-TOlve«. 
The nitrate of mercury is used in tne felting of fur, and hatters' furriers are 
liable to chronic poisoning unless they are properly protected. The condition 
may result from the continued administration of calomel or blue pill, from 
the inunction of mercury ointment, or from the prolonged use of mercurial 
vaginal douches. 

Symptoms. — Dyspepsia, aosmia, general cachexia, with loss of weight 
and strength, occur. Sometimes a blue line is seen on the gums if the teeth 
arc neglected. Stomatitis is one of the most constant symptoms ; increased 
salivation and marked fetor of the breath occur, and are associated with 
tenderness of the gums and looseness of the teeth. Colitis, often of an 
ulcerative type, may result from chronic mercurial poisoning. It is a danger- 
ous complication and difficult to treat. Skin rashes of an erythematous, 
eczematous or pustular type have occurred. Albnnunnria is occasionally 
found. Glycosuria has been described, but it is rate. Tremor, affecting the 
muscles of the tongue and face, the arms and hands, and later the legs and 
trunk, occurs. It is of a fine type, but may be interrupted every few minutes 
by coarse shaking movements, Imown to the layman as the “ hatters’ shakes.” 
The severe mental symptoms known os erethism have been rare since silver 
took the place of mercury in mirror making. The man affected is easily 
upset and embarrassed, loses all joy of life, and lives in constant feat of bebg 
dismissed. He has a sense of timidity and may lose self-control before 
strangers. Ho may be obliged to give up work because he can no longer 
take orders without losing his temper. Drowsiness by day, depression, loss 
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of mecjory and insomnia may occor bnt under modem industrial conditions 
hallucinatioos, delusions and mania are rare. 

Diagnosis. — ^Tbis is made by the lustoty and symptoms ; hut it sLonid be 
confirmed by analytical testa. Mercory is excreted in amall amounts in 
the f®ce8, i'he greatest care should be talcen that no merenrial preparation 
is being administered medicinally during the test. The faxes are collected, 
and the organic matter destioyed by treatment with hydrochloric acid and 
potassium chlorate. The resnlting solution la Bubmitteu to electrolysis, and 
the mercury present is deposited on a gold kathode, from which it may be 
dissolved and submitted to the usual clieniical tests. 

Treatment. — In the manufacture of clinical thermometers and in 
laboratories where mercury is handled extensively, the benches must be 
covered with a smooth and impernous aurfacc sloping in such a way as to 
drain the mercury into a suitable receptacle at the lowest point. The walls 
and floors should be of impervious material, and the floor cleansed at the 
end of each day’s work. Thermometers must not be filled without suitable 
cxhansi-vcntilation for the removal of mercury vapour. Overalls, mess- 
rooms, and washing facilities are provided. The month and pharynx arc 
frequently rinsed with n mouth-wash, and the teeth cleaned with a eoft 
toothbrush and a dentifrice. Periodical medical and dental examination can 
achieve a great deal, especially hj emphasis on the proper hygiene of the 
mouth, (^vities in canons teeth are filled, sharp angles smoothed, and 
stumps and teeth irremediably decayed extracted. In the fcU*hat trade the 
workshops most be well managed and spotlessly clean. EIBcicnt exhaust* 
ventilation must be applied to remove the particles of fur and all vapours 
of mercury componods at the source of origin. The failure of chemists to 
find an cfildent substitute for mercuric nitrate in the felting of fur remains 
a blot upon modem industrial practice, for although the number of cases of 
poisoning in Great Britain is now negligible there are many elsewhere, 
Bovict Rus.*ia has had the courage to use ixtash in place of mercury, hut this 
produces felt of inferior quality. A workman affected by raercunal tremor 
must mvc up his work, and abstain from alcobol. Stomatitis should be 
trealea by the use of the toothbrush, moutli wosbes and dental extractiona 
when necessary. In cases of medicinal poisoning saline aperieuts should be 
given daily to promote the free elimination of mercury by the colon. 


3. Poiso.NiKO BV MERctniY Fulminate 

Slercnry fulminate is handled in explosives factories where detonators 
and percussion caps are made. In those processes where the fine dust of 
this subsmnee falls upon the skin detmatiUs follows. The susceptibility of 
some individuals is such that they cannot stand the dust for a clay, whcrca.s 
others only suffer in warm weather. As a rule the cases of “ fulminate itch,” 
as they arc called in the trade, arc slight. The face, eyelids, neck and fore- 
ftrms arc attacked by crythetaa, accompatued by itching, swelling and oedema. 
P.apulcs break out on the iaflamed areas, and may become vesicles, bull® 
and pustules. A pustular folliculitis commonly develops on the hairy parts 
of the sldn. If the fulminate lodges io a crack or abrasion of the skin it may 
act as a corrosive, causing small panful necrotic lesions on, the hands which 
last about a fortnight. The operatives coll them “ powder holes.” Kecovery 
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takes place in from 1 to 2 weeks and is accompanied by desquamation. 
Inflammation of the conjanctivm and macoas membranes of the nose and 
larynx may occur. 

In the roanufaclnre of mercury fulminate meticoJous attention should be 
paid to detail in all matters of cleanliness in the entire plant. Where fumes 
are pven off as the result of small explosions they must be removed by means 
of mechanical ventilation. All penons employed should be provided with 
weU-fitting overalls, caps, indiarubber gloves, and if necessary respirators. 
Washing accommodation must be available close to the workroom, and a 
separate towel provided for each worker. The hands and arms are washed 
before meals and before leaving work in a 10 per cent, aqueous solution of 
sodium thiosolpbate. A lanolin ointment is robbed into the skin after washing. 
For the conjunctivitis a 2 per cent, solution of sodium thiosulphate os an 
eyewash has been beneficial. 

4. PoisoKiKG nr Obcaxio MfiRCtmv Compockds 

Fungicidal dusts containing organic mercury compounds are used exten- 
sively in agriculture to prevent certain smut diseases of cereals. For some 
years mercurial derivatives of the phenyl and tolyl scries have been manu- 
factured without ao^ mishap worse than an occasional bum on the skin. 
Poisoning by inhalation of methyl mercury coropoands Icaib to involvement 
of the nervous system in a unique way, salivation, stomatitis and erethism 
being absent. There is severe generalised ataxia, dysarthria and a gross 
constriction of the fields of vision, memory and intelligence being nnaffected. 
la severe cases the patient reoiaias crippled, and unable to stand or to speak 
intelligibly. The eeudition has been reproduced experimentally. Bats and 
monkeys were exposed to the vapour of methyl mercu^ iodide and they 
became grossly atoxic. Histological studies showed myelin degeneration in 
the peripheral nerves, posterior roots and dorsal columns. 

In toe manufacture of organic mercury compounds elaborate precautions 
must be taken to prevent coutact with the skin or inhalation. The use of 
gloves nod respirators is not enough. The whole process of manufacture, 
including the final packing of the dusts, must be carried out mechanically 
in closed apparatus. The fhrmet should be protected both by warnings that 
mercurial dressings are pouonous and by schemes whereby he can obtain 
from tie seed mexciant seed already dreased. Tie seed mercinnt must 
dress tie seed in a completely closed apparatm. The ataxia and dysartiria 
of methyl mercury poisoning must be treated by re-educative movements, 
persuading the patient to walk on chalked lines. An esqpert in charge of a 
speech clmic with great patience and the use of a mirror should teach the 
workman to speak. With great perseverance in some cases he may be taught 
to use knife and fork, a pencil and even a typewriter. 


MANGANESE POISONING 

Etiology.— Manganese is used in Hie manufacture of dry batteries and 
in tbe pottery, soap and colour Indostries. Cases of poisoning have followed 
upon the inhalation of excessive amounts of dust in the grinding, sieving 
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and pacting of manganese ores, and in ttie manufacture of manganese steel 
in •wnich tlm metal is first fused m tfie electric furnace. 

Pathology.— Susceptible indiridnnls arc few. There is a eimilarity 
between this form of poisoning and progreasivo lenticular degeneration, 
except that in ittanganeac poisoning toe condition remains stationary or 
improves ■when eipoanre to manganese dust ceases. Histological studies on 
necropsy material have ahown degenerative lesions of the nerve cclb, particn- 
krly in the globus pallidus, the lenticular nucleus and the caudate nucleus. 
The fact that histological lesions have been found in the liver makes still 
closer the connection between poisoning by manganese and progressive 
lenticular degeneration. The condition has been reproduced expcrimentaliy 
in monkeys by administering manganese chloride by mtraperitonea! injection. 
The animals developed choreic movements, passed into a state of rigidity, 
and finally dovclopw tremor resembling paralysis agitans. Gross morbid 
changes were found in the lenticular nucleus and liver. The experiments 
afford an explanation of the symptoms in most of the cases descried. The 
extrapyramidal motor system Is clearly picked out by the poison, hence 
the rigidity, difficult gait, rcttopulsion, propulsion, mask-Uke facies, sleepi- 
ness, tiemos. and uncontrollable laughter. 

Symptoms.— Tfao symptoms include languor and sleepiness, low mono- 
tonous voice, mask-like fades, iovoluotary movements varying in degree 
from a fine tremor of the hands to gross rhythmical movements of the arms, 
legs, trunk and head, cramps in the calves, xetTopnlsion and propulsion, 
unsteady gait, and occasionally uncontrollable laughter or crying. There is 
no disability except in the nervous system. 

Prognosis.— Although men seriously poisoned are life-long cripples, the 
condition is not lethal. 

Treatment.— Manganese poisoning can be prevented by wearing tw 
pirators wherever dusts or vapours are encountered. Personal hygiene is 
important, and the worker must wear protective clothing and gloves, sines 
the occurrence of sldn absorption is esteblisbed. Local exhaust ventilation 
should he appUed, both at the furoaces to remove fumes and at the packing 
and sieving apparatus to remove dust. These measures arc attended with 
goo<l results, for it has been found that when they were applied in one 
particular factory they removed oil risk of poisoning encountered by the 
workers over a period of 6 jears. 


CARBON MONOXIDE POISONING 

Carbon Monoxide, or Carbonic Oxide (CO), is a very poisonous gas. If 
present In the air breathed in an amount equal to 0-2 per cent, it is capable 
of destroying life •, while an atmosphere containing 0 05 per cent, of carbon 
monoxide gives rise to definite synintoaui of poisoning. 

iStiologyand Pathology. — When carbon is burnt in a limited supply 
of oxygen, carbon monoxide is produced in varying amount. IfomeJlic 
pnisoninff : Charcoal fires and brariers give rise to considerable amounts of CO. 
Certain tj’pes of water heaters and slow combustion stoves are common sources 
of production of the gas, which may give rise to poisoning if the ventilating 
floes are inadequate. In lime kilos there is evolution of CO, and CO. The 
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exhaust fumes from motor-cars and jjettol-burmng engines contain approxi- 
mately 6 per cent, of carbon monoxide. The commonest sonree of carbon 
monoxide poisoning is from coal gas which is used for illaminating or heating 
purposes. Coal gas contains normally a percentage of from 4 to 10 per cent, 
carbon monoxide, and it often approximates to the latter ilgure. It is a 
common cause of death cither from accidental leakage of pipes or from 
purposive exposure due to turned-on laps. Carbon monoxide occurs in the . 
smoke and fumes from fires with ioadequote chimney ventilation. It is 
important to remember that the products of comhuation of gas stoves and 
gas fires contain an appreciable amount of carbon monoxide. The flues 
from these are often quite inadequate completely to carry away the products 
of combustion, in wmch case the gas stoves and gas fires, when used, give 
rise to the addition of carbon monoxide to the air of dwellings and so are a 
source of ill-health or chronic CO poisoning. Induslrial ‘poisoning : This 
occurs from the fumes from blast furnaces, in iron smelting, and in blasting 
operations in mines. In coal mines the explosions from coal dust, or in- 
flammable gases, lead to the production of carbon monoxide (after-damp). 
Water gas is prepared by passing steam over red-hot coke, and contains 
upward of 30 pet cent. CO. It is used for beating purposes, and is some- 
times added to coal gas before its distribution. It is very poisonous and, 
owing to its slight smell, is very dangerons unless mixed with odorous gases. 
Producer gns is prepared by passmg a mixture of steam and air over rcd-bot 
coke in retorts. It is usecl for heating the coal retorts for the preparation 
of coal gas. Producer gas is a mixture of carbon monoxide, hydrogen and 
nitrogen, and is similar in composition aod properties to water gas, and 
may contain ns much as CO per cent, of carbon monoxide. Industrial dangers 
also arise from leakages in the plant and from the process of charging the 
producer-gaa retorts. 

Action of carbon monoxide.— ^larbon monoxide has 220 times the affinity 
for hsmoglobin that oxygen has. If respired, it wfli, therefore, more or less 
completely displace the oxygen from ita combination with the hamoglobin 
of the red celCs. This prevents oxygen being carried in requisite amount 
by the red cells to the tissues of the body, which thas become deprived of 
the oi^gen necessary for their vital functions. The extent to which the 
bsmoglobin is saturated with carbon monoxide depends upon the percentage 
of the latter in the air breathed. When the hajmoglobin becomes one-third 
saturated with carbon monoxide, definite symptoms of poisoning occur, 
and when the saturation exceeds 50 per cent, there is grave danger of a 
fatal issue. It is important to note that carbon monoxide is a tissue poison. 
It docs not act simply as an oxygen depriver to the tissues, but nndoubtedly 
has in addition a narcotic action upon them. Thb is best illustrated by 
considering the Bciions symptoms of narcosis (muscular paralysb and loss 
of consciousness) which occur in a person in whom 60 per cent, saturation 
of the hjcmoglobin with carbon monoxide exists. These symptoms fat 
exceed in gravity those of a person possessing only CO per cent, of hemoglobin 
as the result of anajmia from disease or htemorrhage. Carbon monoxide 
acts as a tissue poison especially to the nervous system, but there is evidence 
to show that it acta on all the tissues of the body, notably the cardiac muscle, 
and may cause degenerative changes in tiiem, 

Posl’inoTiem appearances . — The external appearances are characteristic, 
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the checks and lips and postmortem slains ap[)earing cherry-pink in colour. 
On opening the codv, the blood, muscles ar.Q internal orpins have a char- 
ortcnslic chcrry-pink colour. longs may show areas of consolidation 
due to hrcncho-pneumonm. Small haccoocchages may bo visible, and cedenui 
is conunon. The brain shows congestion and cedema, and small punctiform 
bajmorriiagea may bo found in the cortex and basal ganglia. The heart 
may show degeneration of the cardiac muscle and punctiform LmtaoriLagea 
'beneath the pericardium. In some cases of carton monoxide poisoning 
putrefaction is much delayed. 

Symptoms. — ^The onset of cathon monoxide poisoning is usually very 
issidious, since the gas is odomleas and any smell of an atmosphere con- 
taining it U due to the presence of other gases or vapours having a charac- 
teristic odour. Also the gas may be respired freely without any irritation 
to the air passages. Premonitory symptoms arc giddiness, ataxic gait, a 
swimming sensation, headache or a sensation of heaviuess or constriction in 
the head, noises in the ears, and a feeling of oppression in the chest. Some- 
times nausea and vomiting occur. The onset is, however, often sudden, and 
this is Ukcly to bo bo when the percentage of carbon monoxide is relatively 
high. In these cases, the hist symptoms may be sudden collapse, with loss of 
consciousness, and this is associated with complete Joss of power of the 
muscular system. In subacute cases the symptoms may resemble those of 
acute alcoholic poisoning. An aualysis of the blood would at onco reveal the 
exact diagnosis. 

Gxrdio-vascukr symptoms, such as violent beating of the heart aod 
ihrobhing of the blow vessels, occur. The blood pressure rises at first, and 
the pulse is full and m&v not be increased in frequency. Muscular weak* 
Qcas and drowsiness quickly supervene in severe cases, and the patient falls 
unconscious. In the conefitioo of coma the blood pressure falls and the 
pulse becomes rapid and smalL The coujunctivin become hypermmic and 
the eyes have a staring appearance, the pupils being partially dilated, and 
do not react to light. The complexion has a cherry-red appearance. Froth 
may be present on the lips. The breathing is stertorous. The leiapcrature 
U usually eubnotmal in the early stages of coma, but ts sonrietimcs raised 
above the normal in the later stages. There is relaxation of the sphincters 
in severe cases. Broncho-pncumooia may develop if the coma is prolonged 
for more than a few hours. When the state of coma lasts only for an hour 
or two, the recovery may be rapid. It u very important to remember that 
though the muscular power recovers quickly, the tiaues of the body have 
been submitted to a serious acute toxxniia. In all cases where coma has 
occurred, careful after'trc.atment is essential, since thereby the occurrence 
of after-effects such as weakness or paralysis, or mental disorder, may be 
avoided. 

diagnosis. — ^In all cases, at the earliest opportunity, a specimen of blood 
should be obtained for analysis. About 10 c.c. are removed from a convenient 
vein of the arm, and placed in a Binall test-tube so as almost to fill it, and 
a cork inserted. This can then be sent to the laboratory for analysis. It 
should not be shaken or exposed to the air. The c.-irbon monoxide present 
in the blood is most conveniently estimated by means of Uartridge's reversion 
spectroscope. The percentage of carbon monoxide present is of valne not 
only for diagnosis but for prognoas. 
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It may be remarked that a record of the blood analysis io cases of carbon 
monoxide poisoning would be of great interest and value for research 
purposes. 

Treatment. — Elimination of the carbon monoxide is best effected by 
the ventilation of the longs with pure air and oxygon. 

Immediate removal of the patient to an uncontaminated atmosphere is 
the first step. Onlookers should not be allowed near the patient. If removed 
to a room, the windows and doors ehould be widely open and a free current 
of ait encouraged. Complete rest is absolutely necessary, and attempts 
to keep the patient on the move ehould be forbidden. The patient should 
be lying flat, and all constricting clothing round the neck and chest should 
he loosened or removed. Care should be taken that the air passages are 
free, and any £rotb or saliva wiped away from the mouth or nose. If necessary, 
the tongue ehould be pulled forwards with tongue forceps. In some cases, 
especially if convulsions have occiirre«l, a gag may be required to keep the 
mouth open. Warmth of the body is import.ant, and blankets and hot- 
water bottles should be used. 

Arli^cial re^piralion is of great value, as this enables oxygen to reach 
the alveoli of the long. The method most snitabJe is Sylvester's, for this 
permits of free access of fresh air to the oir passages and is more convenient 
lot the administration of oxygen. The upper extremities are moved upwards 
to a fully extended position above the head and kept there for two seconds, 
they arc then lowered to the sides of the chest and firmly pressed against 
the ribs for about two seconds, the doobic movements being repeated about 
fifteen times per minute. Oxygen and 6 per cent, carbon dioxide should be 
administered without delay. For its cmcieot administration a cylinder, 
with a suitable regdating valve tap, aud a B.L.B. mask are required. If 
no cylinder containing the mixture be available a sparklet bulb containing 
CO 3 may he used in conjunction with an oxygen cylinder. A speciiil metal 
perforator with tube attached is available for tlie purpose of perforating 
the sparklet and admitting the carbon dioxide at a desired rate by meau.H 
of a rubber tube. The rubber tube is placed under the oxygen mouthpiece, 
so that the mixture of oxygen and carbon dioxide can be conveniently 
administered. This method of administration is easily and conveniently 
effected and is entirely free from any risk. When the respiration of the 
patient has become normal, pure oxygen ehould be administered for about 
3 hours, with short intervals for feeding. This will be of value in getting 
rid of the carbon monoxide from the blood of the patient. 

Atropine sulphate, gr. may be given hypodermically, and 

repeated, if requited. In severe c-ises it rnay be necessary to treat collapse 
by menus of subcutaneous normal saline (1 pint), or possibly blood 
transfusion. 

After-Treatment. — In mild cases, where coma only lasts a short time, 
it is important that the patient should be kept completely at rest in bed 
.and under medical supemsion for a few days. In severe cases, where coma 
has been prolonged for several hours, complete rest in bed under medical 
supervision for 2 or 3 weeks or more wiJl be required, since otherwise there 
is a danger of after-complications. A certain proportion of cases that have 
been severely poboned develop confusionnl insanity. Prognosis for life is 
then good, but the mental prognosis is poor. 
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POISONING BY COAL-TAR DERIVATIVES 

The coal-tar derivatives are so noiaecoaa and cocoplcx that it is diiScuIt 
for the toxicologist to keep jaco vritli the chemists who prodocc them. 
The following compounds wdl be discussed ; benzene, nitrobenzene, dinitro- 
benzene, plieuyicncdiamine, trinitrotoluene, dinitrophenol and aniline. It 
is sometimes pos«ihle to predict from the chemical composition of the 
simpler members of the group vlmt their physiological action is likely to be. 
Addition of a nitro- or nitroso-group usualip prwuccs a more toxic com- 
pound, but it does not follow that to.Ticity will continue to mcrc.asc as more 
nitro-gtoups ate added. Thus, 1-2--4 dinitrophenol is toxic, whereas trini- 
trophcnol is practically harmless. The position of the substituent groups 
in the benzene ring has a great effect on the toxic action. Thus, the toxic 
properties of 1-2-4 dinitrophenol arc not ehared by any of the other isomers. 
iVhen a uitro-compound is reduced to an amine, as when nitrobenzene is 
reduced to aniline or rutrotolueoc to a toluidine, the tone characteristics 
remam much the same, but the intensity of the action is les.seDed. Sul- 
phooation renders a compound non-toxic ; as soon os anilioc is sulphonated 
it ceases to give trouble. The entrance of chlorine into an aromatic com- 
pound does not increase the toxicity, as it docs in the case of an aliphatio 
compound. In fact, chlorbenzene is leas toxic than heiucoc. 

1. BeKzCKC 

Coal-tar benzene or benzole is obtained os a by-product from the dis- 
tillation of tar in the manofacturo of coal gas. It is the most interestiog of 
the industrial solvents, and with the exception of tctrachlorethanc the most 
dangerous. It must not be confused with benzine, which is unfortunately 
pronounced in the same way. Benzine is derived from the distillation of 
petroleum and is non-toxic. Coal-tar benzene has two fields of application 
m industry ; (1) where it is handled in large quantities in closed mechanical 
Eptems, as in the distillation of coal-tar, the blending of motor fuel and in 
clicmical industry ; and (2) where it is used as a solvent, os in the rubber 
industry, artificial leather manufacture, the dyemg and cleaning industry, 
the manufactorc of paints, vambhes, celluloid, artificial manure and glue. 

Actiie bensfne pOtsouing usually occurs as the result of tho breaking of 
distilling apparatus, or in the cleaning of tanka. lu slight cases there is 
giddiness, and a stage of vsclteraent ; in aevcTo tasea these aymptOTOS may 
bo followed by convulsions, coma and death. Benzene amka into tho met.il 
of tanks. It is therefore necessary to forbid men to enter such tanks until 
they have been washed clean and exposed to the open air for many days. 
Even tbcQ a workman lowered into such a tank must be equipped with body 
belt, life-line and breathing apparatus communicating with a hose to the 
exterior. In the stage of excitement the victim may shriek, sing madly 
and fight with the roscuer, who, on accoant of hb greater exertions, runs 
more rbfc than the rescued. 

Chronic Icmene poisoning has alwavs been very rare in Great Britain. 
Speaking for the whole world, howevci, ft was at one time the most important 
industrial pobon after lead. Benzene |»oisonlng may begin with giudiness. 
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nausea, anorexia, n'eakness and nervousness. These symptoms are followed 
by progicsaive anaimaa, \rith hiemonhagic manifcstationa, such as bleeding 
gtmis, epistaxis, menorrhada, purpura and visceral and retinal hsmonhages. 
Ulcers or gangrenous patcncs on tbe lips, fauces and pharynx are common. 
Altbongb poisoning may occur only after many years’ exposure there have 
been fatalities after a few weeks’ exposure. The victims of industrial poisoning 
often constitute a small nunority of tbe workers ; a single susceptible in- 
dividual may contract fatal poisooiog in an environment which does not 
give rise even to mUd poisonmg in others. The factors responsible for tbe 
great variations in susceptibihty are largely unknown, but in general, women, 
especially young women, are more susceptible than men. Changes in the 
blood may begin from 2 days to 1 month after the first exposure, accord- 
ing to the amount absorbed, and they may progress or even develop after 
exposiire has ceased. Acclimatisation to tho vapour of benzeue docs not 
seem to occur, and it is doubtful whether any concentration greater than zero 
is safe over a long period of time. 

The bone marrow is attacked, and it may be aplastic, normal, hyper- 
plastic or lenkffimic, tho corresponding changes being reflected in the peri- 
pheral blood. In the early stages of poisoning there may bo little or no 
evidence of damage to tho ted cells but only putpur.a with leukopenia and 
granulopema. Tho total leucocyte count may fall to a very low level ; 
iu fact, the wlute cells may almost disappear. A count of one thousand 
pci e.mm. is common. In some cases tbe granular leucocytes fall as low as 
10 per cent. The bleeding time may be increased to half an hour, with a 
corresponding drop in the platelets. Tbe red cell count may fall as low as 
three-aaarters of a million per c.mm. Splenomegaly may appear in pro- 
tracted cases of poboning. Myeloid leulcicmia, confirmed by post-mortem 
examination, has boon found iu several cos^^s. Necropsy usually shows 
aplasia of the bone marrow. Htemorrhages may be found m the slrin, peri- 
cardium, pleura, alimentary tract, meninges, bladder and ntcrus. Gangrenous 
stomatitis and even necrosis of the gastric mucosa have been recorded. 
Benzene cannot be discovered in the body after death. 

Benzene b so toxio that its substitution wherever possible by other 
solvents which are harmless is in preventive treatment the method of first 
choice. In all processes involving the presence of benzene the value of frequent 

E criodical memcal examination, including examination of the blood, has 
een proved by experience. The more complete and effective the prevention 
of tbe escape of vapours into tbe workrooms and the more efficient the daily 
supervbion of the ventilating apparatus, the less b tho necessity for periodica! 
medical examination. 

In acute benzene poisoning the usual methods of resuscitation ate used : 
rest, warmth, artificial respbation, admimstratlon of oxygen and carbon 
dioxide mixture, and injection of comminc m a respiratory stimulant. Tbe 
patient should he prevented from returning to work too early. 

Cases of chronic benzene poboning miKt be treated by repeated blood 
transfusions and it must be remembered that the toxic iaflucnco may persist 
even after removal from exposure. Tbe rcsulta of treatment are so poor as 
to convince all who have stndied the subject that the use of benzene in industry 
must be ruthlessly suppressed, except where the process used is entbely 
enclosed. Fortunately m Great Btifam it has been possible to do this. 
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2. Kitkobexzene 

KitrobcDicne {mono-nitrobenxenc; oil of inirlsne; artificial oil of bitter 
almonds) is used in the mnnufactnre of aniline, in perfumerj* and as o flavour- 
ins agent, being the chief snbstitutc for oil of bitter almonds. It U somctiffies 
taken as an abortifacient, and on several occasions 15-25 drops have proved 
fatal, especially if the poison is taken with alcohol. Tbe etoraach should be 
washed oat repeatedly with water until the returned fluid no longer smells of 
nitrobenzene. Purgatives sbottid be given. In factories death has taken 
place from absorption through tbe skin, where the oil has been spilled on the 
clothing. The victim of such an accident should be stripped promptly of 
bis clothes, sponged with wc-ak acetic acid or ^'inegar, and provided with 
a aliowct bath and clean clothes. The symptoms vary accoriling to the 
acuteness of the poisoning. Pallor appears, quickly followed by lividity. 
Unconsciousness occurs with great rapidity, perhaps in 20 minutes. The 
patient is generally deeply cyauosed, and the olood is dark and viscid, and 
will sooner or later show tbe spectrum of mcthaimoglobin. Death occurs 
in coma, or recovery take's place after a variable period of unconsciousnew. 
Ifowevcr, nansca and vomiting may begin again after a few days, and toric 
jaundice appear. The blood picture is that of as^mU with granular degenera- 
tion of the red cells (stippling), and sometimes the presence of nuckaled 
red cells. In severe anaemu a blood transfosloo may be considered. 

3. DiNITCOBBXZfiKE 

Dinitrobenzeae is a:»cd in the manafacturc of dyes, and is itself sn 
important explosive. It is a solid, and in consequence poboning develops 
less ropidly and is less eevere than in the case of mono-nitrobenzene. 
Poisoning occurs amongst men who either ehoiel or melt dmitrobcnzcnc. 
In a mild case there is a aense of preesorc in the head, which increases to ft 
violent throbbing headache, giddiness and dyspncca. In ser’cre cases the 
face is deeply cyanosed ; the lips, tongue and ears are deeply purple ; and 
there are nausea, sometimes vomiting, abdominal pain, a staggering gaii 
and extreme weakness. An attack rarely occurs during work; the man is 
usually overcome some hours after he has left the plant. Cyanosis occurs, 
and is accompanied by aDxmia with marked stippling of the red cells. 
Mctbxmoglobin, faffim-stoporphyrin, haemoglobin, and even albumin have 
been found in tbe nrinc. The smoky colour of tbe urine may be noticed 
by tbe men tbemselves soon after their first contact with nitrobenzene or 
aniline. Only very rarely does toxic jaundice occur. It is well known in 
industry that ca-ses of poisoning arc more frequent in hot tre.ather than during 
the colder seasons of the year. l,ack of care and unclean habits are pre- 
dispofing cause.'!. Tboso who do not change tbeir working clothes on returning 
home may sit before the fire and alisorb the poison from the evaporation 
of crystals or from the material in solution on their clothing. Absorption 
from the alimentary canal is more rapid if the stomach is empty, and it is 
therefore desirable that men should take a meal before they work. Alcohol 
iin(]oubte<lIy favours absorption, and several instances arc on record in 
which poisoning has supenened after indulgence ia ordinary amounts. 
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4. PlIENruafCW t'HKR 

Pheuylencdiatuine is used for two simiLir purposes ; for dyeing hair 
black and as a dyo for furs. It is well known that it raajr cause dermatitis 
and soinctinies asthma in susceptible persons. Its ayatcaio effects are much 
rarer and have received less attention. Hairdressers handling the dye have 
Euifered from attacks of weakness and vomiting, with intense violet cyanosis 
of the lips and face. In unnsnally susceptible individuals toxic jaundice 
has occurred, followed by death from hepatic insufficiency after about 6 
months. At necropsy the liver is small and shows the changes of subacute 
atrophy with regeneration nodules. Persons handling the dye should wear 
rubber gloves. Avoidance of exposure removes the cyanosis completely. 

5. Trisitrotoluene 

Trinitrotolncne is handled mainly in the filling of shells. The first 
symptoms of poisoning are drowsioe-ss, headache, nausea, loss of appetite, 
epigastric pain, vomiting and giddiness. There is some C3ran03is of the lips, 
followed by dyspacca with marked drowsiness and staggering gait. Der- 
tnatitis in the form of a diffuse erythema sometimes occurs on the dorsal 
surfaces of the wrists, and on the face and neck. The symptoms come on 
gradually after several days’ or weeks’ work, or they appear on a hot day 
after a few hours’ work and cause collapse. If cyanosis occurs in one in ten 
of the workers, toiie jaundice pwbably affects one in fire hundred. The 
greatest incidence of jaundice is in the third month of employment. Pre- 
nonltory symptoms, snch as drowsiness, giddiness, depression, and dark 
urine are sometimes present, but the onset is often quite sudden. Some- 
times a latent interval occurs between removal from exposure and the onset 
of jaundice. The prognosis is always uncertain, but grave symptoms of 
hepatic insufficiency sometimes appear rapidly. The mortality is 25 per cent. 
The morbid appearances ore those of yellow and red necrosis of the liver, 
with great rcauction in its size and weight. The necrosis of the liver cells 
is associated with infiltration and subsequent fibrosis resembling ordinary 
portal cirrhosis. Aplastic nnaunio sometimes occurs among trinitrotoluene 
workers, but its incidence is very small. The latency of the blood changes 
is even longer than the latency of the jaundice, for it b found that anajmia 
can develop as long as 0 months after exposure to trinitrotoluene has 
ceased. The anjemia is rwusHy, if not always, fatal. At necropsy fatty 
marrow is found throughout all bonee. There a an excess of iron pigment 
in the liver, and multiple haimorrhages are found in the tbsnes. The skin is 
the main channel of alisorption. Experience in industry goes to show that 
when a poison is absorbed by this route the appHcation of preventive measures 
is most difficult ; trinitrotolncne b no exception. By the end of the War of 
1914-1918 the risk of poboning had been greatly diminbhed, not by any single 
precaution but by the combination of several, of which alternation of employ- 
ment, periodical medical examination, ventilation and clean working con- 
ditions were the chief. Success was not achieved until mechanical means 
were substituted for the hand filling of dielb, combined with measures of 
cleanliness which were so preebe as to prevent the contamination of the 
outside of the shell by trinitrotoluene. 
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6. DreiTROfHESOL 

It ia tlic 1-2-4 bomer of dimtn>plieaol whicli has toxic properties. These 
were revealed in the Wat of 1914-1918, especially in French shell-^Iing fac- 
tories. The illness henna with lassitode, and the worker may notice yellow 
patches on the covered parts of the akin due to excretion in the sweat of 
dinitrophenol. Tremor, excitement and intense thirst follow, and the face 
may be slightly cyanosed. In eerete cases orthopneea, hyperpyrexia and con- 
vulsions set in, and death occurs in a condition resembling uremia. The 
urine is of an orange yellow colour, and gives a diazo reaction, which ser^’cs 
both quantitatively and qualitatively to determine the amount of the poison 
absorbed, and so to give a cleat indication os to when suspension and trans- 
ference to other work are necessary. At necropsy no pathognomonio feature 
is found ; there is no atrophy of the liver. The worlraen must he provided 
with a complete set of underclothing and overalls into which they change 
from their workinp clothes, a separate cubicle being provided for each man. 
Well designed exhanst ventilation must be applied locally to take away 
the fumes in the melting of the compound anu also in the filling of shelb. 
Any dust that collects around the margin of the shell must bo removed by a 
vacuum cleauet. 

In 1933 dimtropbciiol became widely used in the treatment of obesity, 
especially iu the U S.A. A dose of 3 mg. per kg. of body weight will cause 
a rise in basal metabolic rate and loss of weight, unattended by tachycardia. 
Toxic symptoms were soon reported, including urticaria, csfoliatsve dcr* 
matitis, jaundice, peripheral neuritis, loss of power to di.<)criminato between 
sweet and salt tastes, fullness in the ears, deafness, fall in blood pressure, 
albuminuria, neutropenia, and fatal agranulocynosis. After dinitrophenol had 
been employed for 4 years cataract was found to be a late complication of 
the use of the drug. It appears from 3 months to 18 months after the first 
do$c is taken, the change is bilateral, and the lens fibres alter so quickly 
that the cataract swiftly prop’csses to total blindness. This final disastrous 
effect of dudtrophcnol brought to a dose the unfortunate popularity of this 
drug. 

7. Akiuinb 

Aniline is a colourless oily liquid which darkens on exposure to light or 
air. It is handled in the manufacture of dyes, in the ayeing and cloth- 
pressing industries, in the extraction of resin and in the rubber industry. 
Aniline poisoning arises usually from inhalation, but absorption through the 
skin and less frequently inhalation of dusts of aniline compounds may cause 
it. Care must be taken to chaogo the clothes at once whenever they arc 
splashed with aniline. Men mast avoid entering chambers filled with its 
vapour. The symptoms of aniline poisoning are similar in all rcipects to 
those of nitrobcniene poisoning. The convenient term onilism may be 
used to cover the symptoms produced by most of the nilro- and amino- 
derivatives of benzene. 

In actUe aniline poisoning there is headache, weakness, difiicolty in 
breathing, cyanosis. Joss of power in the Umhs and giddiness. In severe 
cases the cyanosis is more intense and prostration occurs with a cold moist 
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eldn, small pulse, air liungcr and even death in coma. IVhen recovery 
occurs it is often madual and may be accompanied by increased frequency 
of micturition, in chronic poisonittg the workers show slight cyanosis, 
secondary anemia, and sometimes sleeplessness, headache, giddiness and 
abdominal discomfort. In hot weather practically all the men exposed to 
aniline and similar compounds in a dye works show cyanosis. 

The manufacture of nitrobenzene, and the reduction of nitrobenzene and 
nitrotolnene to aniline and toluidtoo must take place in closed vessels. 
Even so, escape of small quantities of aniline into the atmosphere is very 
dilEcnlt to prevent unless ample ventilation is provided. Therefore in 
addition to the technical regulations there must be insistence on cleanliness 
of the workrooms, personal cleanliness on the part of the workers and 
provision of baths and changes of clothing. Contact with aniline and nitro- 
benzene, especially on the skin, and also the epilling and splashing of these 
fluids must he carefully avoided. All workers must be strictly instructed 
as to the symptoms of nitrobenzene and anilino poisoning, and the right 
steps to take if poisoned. Pcgulat medical inspection of workmen is 
desirable. 

Workers, and especially those newly employed, must be under super- 
vision in order that assistance may bo rendered them on the first signs of 
poisoning. Medical assistance should be within easy reach. Systematic 
instruction should be given in first-aid methods, and in the use of apparatus 
for oxygen and carbon dioxide inbalatioo. The possibility of skin absorption 
must always be borne In mind. A victim whose skin or clothing has been 
splashed with aniline may turn blue in the face and begin to stagger. Some- 
one may take him out to the fresh air or administer oxygen, when what he 
needs most is to have his clothes stripped off and be given a bath. Workers 
entering stills and similar chambers should always be equipped with breathing 
apparatus and a supply of oxygen. Other aids, such as safety belte which 
are held by helpers, involve certain rbks, especially as the rescuer is easily 
induced to spring to the assistance of his unfortunate mate without the 
necessary breathmg equipment. The frequency of such accidents calls 
urgently for the use of breathing apparatus. 


POISONING BY CHLORINATED HYDROCARBONS 

The rapid growth of the moulded plastics and cellulose lacquer industries 
has led to the extensive use of many new eolvcnts, most of which were little 
more than chemical curiosities before about 1925. Amongst these are the 
chlorinated hydrocarbons which have flooded the market largely because 
the alkali industry requires an outlet for its by-product ciuorine. The 
various members of the group are useful as refrigerants, as degreasets of 
metals, fire-extinguishers, cleansers of textiles, solvents for rubber and 
thinners of cellulose lacquers, lliey arc nou-iailammable, non-combustibic, 
and non-e:imlosive, but they ate far from harmless in their effects on the 
human body. The action of carbon tetrachloride has been extensively 
studied because of its use in hoolcwonn therapy. Tetrachloretbane dramatic- 
ally attracted attention in England in 1014. A mass poisoning from leaking 
refrigerators in Chicago in 1929 led to an increase in knowledge of the action 
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of metlylcbloride. Trichloretlirlcnc has been studied because of its extensive 
use in dry cleaning. It led to trouble ia German industry in 1931. Ch!orin.ated 
naphthalenes caused no serious harm until 1930. 

I. Metuyl CDLOniDC 

ilen working iu chemical plants or cmplojed upon nuking, installing 
or repairing reixigorators may bo exposed to methyl chloride. Symptoms 
of poisoning include giddiness, weakness of extremities, nausea, vomiting, 
re-itlcssness, followed by eomnolence, nod then by dimness of vision, which 
may not cleat up nnlil 14 days after Tcmoval from exposure. Later there 
is sonic rise of temperature, pulse, and respiratory rate, usually with ob'guria 
and occasionally with suppression lasting up to 48 hours. Evidence of 
acute nephritis is found in about half the cases. AnEcmia may bo found, 
the red cells dropping as low as 3 million per c.mm., and the hmmoglohin 
as low as 60 per cent. The death-mte is as high os 35 jicr cent. 

2. Carbon TETBAcntoRiuE 

Carbon tetrachloride is used in iodustry as a solvent for fats and rubber, 
for dry cleaning, for cleaning oil from machinery, and under the name pyrene 
as a nro extinguisher. Acute and eometimes fatal poisoning has occurred 
from the aneesthetic eTects of carbon tetrachloride used os a dry shampoo 
for the hair. 3]cu exposed to the vapour sprayed from pyrene fite citin' 
gubhers in confined spaces Lave suffered from oliguria and juuudicc. In 
animal experiments carbon tetrachloride hss been shown to cause necrosis 
of the liver. In mao it may attack both liver and kidneys, but in most 
clinical histories so far published the symptoms of renal injury overshadow 
those of hepatic injury. The early stages of the illness are characterised by 
persistent headache, nausea, vomiting, diarrhcei and tendornesa over the 
liver. Such symptoms arc often followwl by oliguria, suppression of urine 
and urojinia. The blood ure.a may rise to 300 mg. per 100 c.c. and the patient, 
though practically moribund, may euddciiiy develop polyuria and recover 
even after almost complete anuria lasting 10 days. When the liver is attacked 
recovery may follow an attack of jaundice lasting os long os 2 months. 
In th>3 tre.itincnt of casvs rendered unconscious by acuto poisoning, it is 
important that the patient should not be placed upon the floor of the room 
where the accident occurred, for the vapour is five times denser than air 
and therefore accumulates on the floor. Chronic poisoning should be treated 
by glucose drinks, together with laigc eloscs of calcium lactate up to 15 
grammes a day. If necessary c.alciam gluconate may be given by intra- 
mnscular injectiou. 


3. TETBACntORETiUNE 

Tctcachlorcthanc is the most dangerous of all the chlorinated hydro* 
carbons, being nine times fl.s toxic as carbon tetrachloride. It is a very 
pood eolvent for cellulose acetate, which, being non-iuflaramablc, is used for 
pnrpos«i for which cellulose nitrate (celluloid) is not adapted. Cellulose 
acetate was the chief constituent of the dope used as a waterproof coating for 
the wings of aeroplanes in the War of 191 1-1918, and it is now used to make 
non-iuilamtnablc cinema film. The aj'mptoms of polsoiuug ate genera! 
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malaise, lose of appetite, nausea, headache and constipation. After several 
dajs or even weeks, jaundice develops and vomiting is then likely to become 
more marked. In fatal cases necrosb of the liver b found in the form of 
acute red and yellow atrophy. In one case the liver weighed only 19 oz. 
The blood changes in mild poboning consbt of an increase of large mono- 
nuclear cells up to 40 per cent., with a slight elevation of the white count. 
Blood counts have been taken in order to detect early poboning. Elaborate 
eshaust ventilation in factories and workshops fails to prevent toxic jaundice. 
It b therefore necessary to use a harmless solvent, such ns amyl acetate in 
place of tetrachlorethane. 


4. Tp.fCBtORETnVtXNX 

Trichlorethylenc is a non-inflammable solvent employed extensively 
in dry cleaning. It has assumed an important place in the Ibt of fat and 
rubber solvents, dbplacing to some extent carbon tetrachloride. Trichlor- 
ethylcne has a powerful narcotic effect. The workman affected b usually 
found unconscious on the floor, and if there has been prolonged exposure to 
a large dose the effects may be fatal. Chronic exposure has been held 
responsible for paralysis of the sensory fibres of the fifth nerve, and abo for 
retrobulbar neuritis followed by optic atrophy. An indirect form of injury 
to the eye sometimes occurs wlien a foreign body lodges in the cornea and 
produces ulceration. The workman b not aware of the presence of the 
irritant substance, because the cornea has been rendered insensitive. 
Apparently trichlorothylcne b not so likely to attack the liver as tetra- 
chlorethane. Toxic jaundice and albuminuria have only rarely been recorded. 
Dry-cleaning cstabUshments employing trichloretbylene should be provided 
with elBcicnt exhaust vcntilatfon. IVhcn solutions containing triohlor- 
ethylcne are applied to the interior of closed vats Ibc men should work in 
pairs, relieving each other frequently. The man in the enclosed space should 
be provided with a lifebelt and also with on apparatus through which he 
can breathe air from outside. 

5. CnLorjJiATED Nawitbalene 

When naphthalene is chlorinated a wax-like substance b produced. It 
b used as an insnlating coat on wires or on metal Lars to circamscribc the 
action of plating processes. It may produce acne, starting on the face and 
around the angles of the jaws and malar prominences, and spreading on to 
the sides of the face, neck, shoulders and forearms. The skin lesions in a 
typical case are comedones, papules, pustules, and in severe cases small 
cysts. Since 1936 several cases of jaundice have occurred in woikera handling 
chlorinated naphthalenes. In one fatal case imcropsy showed acute red and 
yellow necrosb of the liver, which weighed 650 gm., the norma] being 1,500 
gm. By attention to ventilation, protective clothing and medical snpervbion 
of workers, the chlorinated naphthalenes can be bandied in industry with 
safety. 

Donald Hunter. 
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AGREE POISONING 

Synonym. — Vomiting fickness ol Jamaica. 

Definition. — A Jrcqneatly fatal disease, esj»ccblly aCecting ctildrea in 
the West Indies, cbaracteTisra by vomitiog and nervous ayinptonia due to 
eating the unripe ackee fniit, 

Etiology. — Ackee fruit grtura on Uie tree SligJtia sapida (Sapindaces) 
ill the West Indies and West Coast of Africa. The matnre fruit is harmless, 
hut when eaten in an immature state before the fruit opens, it proves a deadly 
pobon, especially if soup be made from it or other mpredients like rice be 
DoiSed ia nckfc water. The poison is contained in the arilli of the \uiripe fndt. 

Pathology. — Intense fatty changes arc found coustantly in the Uvet 
and to a Icsicr degree in the ladnep, heart and cortical brain-cells. ITyper- 
mmia of the meninges ami other organs occurs, also hffiniorrhages in the 
visc.cra. 

Symptoms. — The patient, who b generally a healthy child, suddenly 
commences vomiting some two bouts after a meal cuntaming unripe ackee 
fruit and complains of nausea and abdominal diecomfort. Afterthrceorfouc 
honrs of eietmess a calm ioterva) ensues, followed by nervous symptoms, 
including cerebral vomiting, twitching of muscles, convulsions and coma. 

Prognosis.— Once nervous srmptoms supervene the condition is iovsri* 
ably lata), the average duration Wing 12 to 14 hours. 

Treatment.— Ftevenrion consists in discarding the immatuie usopen 
frtiit and iu not utilising the water in which ackee fruit is boded as soup. 
Alcohol precipitates the poison, end the immediate administration of rum or 
ether and ammonia ai advocate by 8cott has reduced the mortality in school 
children from 00 to 27 per cent. 

N. llAJllLTON pAinLET. 


FOOD POISONING 

Food poboning occurs when, in mbtake for a wholesome food, some 
article u eaten which b of itself normally poisonous, or rendered pobonous 
by coutamination from outside sources. The former b called Endogenous 
Food Poisoning, while the latter, which b the ordinary form of food poisoning, 
ts epokcu of as Exogenous. 

E.vDoaEyoos Food Poiso.vcfo. — ^The following are examples: 

(1) Poiaonims fungi are sometimes eaten in mbtake for edible moshrootos, 
and dangerous or even fatal results may follow, owing to the presence in 
them of pobonous substances. Dofortmiately there are no slinpie tests by 
wlucU the lajTQsn may dbtifigmsh the pobonous from the harmless species. 
Experiments in eating new or tmfamUut 'varieties should never be under* 
taken. 

(a) Amanita fhalloidcs . — Tbb contains the deadly substauce, phallin 
or amanita toxin. The sosc^ibility of children b greater than that of 
adults. The ingestion even of part of a plant may mult in poboning and 
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the mortality rate is high. After a prodromal period of 4 to 24 hours, acute 
abdominal pain, vomiting and diarrheea occur. The vomit and stools may 
contain blood and mucus. Anuria may occur. Short periods of remission 
may follow, but usually within a day or two jaundice, cyanosis, and coldness 
of the extremities develop. In fatal cases coma snpervenes. When poisoning 
is less severe, the symptoms abate in about a week and the patient is well 
within 4 weeks. 

(h) Amanila muscaria. — ^This contains muscarine. After a small dose 
the patient becomes mildly excited, and the fungus is used by Siberian peasants 
to induce drunkenness. After la^er doses the first symptoms appear within 
2 to 6 hours. They are salivation, sweating, retching, vomitingand diarrheea. 
Giddiness, confusion and hallucinations rapidly follow, and the pupils become 
contracted and fail to react to light or on accommodation, ilmaurosia and 
diplopia may occur. Although the symptoms are violent the mortality 
rate is low. In all cases of mild poisoning the prognosis is good. 

(2) Poisonous Jish. — Certain fish, euch as those of the species Tetrodon, 
found in Japanese waters, ate normally poisonous, and the same applies to 
mussels when grown under unhealthy conditions. The symptoms caused 
by these poisonous foods ate those of acute gastio-cnterltis, with marked 
nen’ous disturbance and collapse. 

(3) Potsonow parla of planis may be eaten in mistake for foods ; for 
example aconite root for horse radish, or deadly nightshade berries for 
edible fmit. 

Potato Poisoktno.— Under certain conditions potatoes may contain a 
dangerous amount of the poisonous alkaloid solaninc. This is produced by 
tho growth of certain forms of bacteria in the tubers, which is likely to occur 
if, owing to improper storage, sprouting of the potatoes has taken place. 
Tho symptoms of solnninc poisoning ate those of acute gastro>cntcritis, 
sssociatcu with nervous prostration and collapse, resembling those caused 
by poisonous fun^. 

In some countries certain harmful vegetables are more or Jess habitually 
used as foods. (See (4) and (6).] 

Dokald HorTTER. 


4. IiXTHTiwssi — 

Definition. — A disease of limited geographical distribution, characterised 
by spastic spinal paralysis, and caused by poisoning with peas of a vetch of 
the genus Lathyrus. 

.Etiology. — ^The disease, formerly met with in Italy, has been reported 
from India, especially North Behar and the United Provinces, Algiers, 
France, Persia, etc. Three species of Lathyrus may be associated with poison- 
ing in man : (1) Lathynts saiivus, known in India as Khesari dal j (2) lathyrus 
eicera, the dwarf chick-pea found in France, Italy and iUgcria ; and (3) 
Lathyrus clymenum, found in Spain, North Africa and the Levant, It is 
solely confined to countries where different kinds of chick-pea are used for 
food, but the causative principle is unknown. Young people are specially 
liable, and men are more affected than women. It occurs as an epidemic 
amongst the poorest classes in times of great scarcity, when bread is made 
from a mixture of pea and wheat Hoar. It may also be eaten as porridge, 
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PC tic pcaa may l»c boiled vrilh ofl and then consumed. Formerly it was 
attributed to the grain oiLaihjnta (Kheaari dal), but in India, lloTard, 
Anderson and Simonsen failed to demonatotc any poisonous principle. They 
auc-cceded in isolating tiro toxic ftlknloid-like bases, vicinc and divjcinc from 
IVci'a saliva (al'ta), an alHcfl retch, the seeds of which were a common con- 
taminant of Khr.sari fhl and protloeed symptoms of lathyriam when fed to 
diii'k-i. 

Pathology,— A chiouic fclciosis is found in the spinal cord involving 
the posterior and lateral columns. Possibly a to.tic epastn of the arteries of 
the cord, followed by thrombosis, is the basis of the condition. 

S3nnploms. — The onset may be instdioos with backache, burning pains 
and weakness of the legs, or it may be endden, as when after a hard day’s 
w ork in the rain the patient wakes np with stiff, weak and trembling legs, 
which feel hea\‘y to lift. These symptoms inereaso rapidly, and in ten days 
walking may be impoasible without the aid of a stick. Both legs arc uauauj 
affected simultaneously, first the calves, then the thighs. Gradually a 
peculiar gait develops, the patient laboriously progressing by means of a 
two-handed staff ; “ the leg bearing the weight of the body is bent at the 
knee and trembles, while the advancmg limb dragged weanly forward and 
strongly abducted, is planted unsteadily directly in front of its fellow, the 
toes reaching the ground first,” ^^ben lying on the back, spasm of the 
adductors ceases and the thighs can be separated. There is little or no 
atrophy or los-s of muscular tone, the tmce-jcrla arc tucteosed and ankle 
clonus is marked. Sensation is normal. Incontinence of urine and ficccs 
and possibly loss of sexual power follow iavolvctucni of the lumbar enlarge- 
ment, but the extremities arc rarely implicated. 

Diagnosis.— The occurrence of multiple coses simultaneously and the 
history of eating chick-peas as food confirm the diaraosb. 

Prognosis.— Thb depends on the stage at which the case is dUOTOse<l; 
if early, great improvement follows treatment, but in later cases when the 
cord has become penuancutly damaged 0pa.iticity persists. 

Treatment. — Varieties of chicb-pca must be avoided as human food, and 
their abolition stamps out the disease. Avoidance of damp nnd wet ameliOTate 
the symptoms. A generous diet adequate in vitamins should be given. 
ifas'UJge and electricity are indicated. 

N. JlAiiiLTorr FAnanv. 


B.voon.sous Food Poisoxiso, — The contamination may be doe to 
bacteria, or to fungi, or to cbemirsl substances. 

A. Contamination hj Baclcna. 

(1) The commonest type of food poisoning is that caused by contamiiia- 
tion with Halmonclla and other organisms. It is described under the heading 
“ Bacterial food poboning " (sec p. -123). 

(2) Specific diseases may be caused by the accidental coiitaminatioa of 
food with the specific pathogCDic organisms. Thus typhoid or paratyphoid 
fevers may be causwl by milk or oysters containing the specific bacilli ; 
Hcarlet fever or diphtberu by infcctioQ of milk with tho specific organism; 
cholera by the contamination of foods or water with cholera germs, nmcebio 
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dysentery by contamination witb tbe specific amcebm or their cysts, and 
bacillary dysentery by infection of food with its specific bacilli. 

A very common cause of these forms of food poisoning is the handling 
of food by persons known as “ carriers,” who arc app.arently healthy but 
harbour in their bodies the specific germs of a particular disease, their excreta 
containing large numbers of the pathogenic organism, so that it is an easy 
matter for the infection of a food-borne disease to be conveyed by the hands 
of a “ carrier ” who is engaged in any way in the handling of food ; cooJca 
or milkmen frequently spread infection in this manner. The course of the 
disease is exactly similar to that described under tbe diseases in question. 

(3) Diseases in animals commanic.ible to mau may arise from the con- 
sumption of food derived from a diseased animal. Tlius the flesh of an " 
•animal which has died from anthrax may give rise to this disease in man. 
Tuberculosis of the mammary glands in the cow will cause the presence of 
tubercle bacilli in milk, the conatimption of which may give rise to human 
tuberculosis. The flesh of animals suffering from actinomycosis may cause 
this disease in man. Parasitic diseases, such as trichinosis and tapeworm 
infections, arise from the consumption of the flesh of animals suffering from 
these infections. These types of food poisoning arc fully described under tbe 
diseases in question, 

(4) ^ Specific organisms may produce in food highly poisonous toxins, the 
ingestion of which causes acute aod perhaps fatal illness. An iastaricc of 
thu ia Botulism (see p. 429). 

B. Cojitamifia/ion by Fungi. 

Erootissi, — The grains of cereals attacked by the ergot fungus {Clavietps 
purpurea) are poisonous, and if consumed give rise to a series of symptoms 
Known as ergotism. Two types of this condition are knQwn-~(o) The gang- 
renous type. The onset is with numbness beginning in the extremities, and 
in the course of a few days gangrene appears in the fingers, toes and some- 
times the lobes of the ears and tip of the nose. There is agonising pain which 
penetrates the affected limb like fire — hence the name, centuries old, St. 
Anthony’s fire. Later there is complete annestbesia in the affected part 
which becomes lirid and then black. (6) The nervous type. The illness begins 
with numbness of the hands and feet and twitchings of the muscles of 
fingers and toes extending to the arms, knees, shoulders, hips and ultimately 
to the whole body. Severe giddiness, fits, blindness, deafness, delirium and 
stupidity passing on to dementia arc also known. Histological examination 
shows that the dorsal columns are particularly involved. 

C. Contamination by Chefnical Sttbslances. 

Chemical pobons may accidently contaminate foods and give rise to 
the special symptoms of that kind of poisoning. Examples of this are : 

iuemilic poisoning resulting from contaminatiou of tinned foods by 
poisonous metals derived from the container. This is a rate form of poisoning, 
and is only likely to occur when the contents of the tin arc liquid, such as 
fruit juice, liquefied jelly or soups. If the tin is sound, and care is taken in 
the canning and in the soldering process, so that the solder does not come in 
contact with the contents of the tin, tiic risk of poboning b negligible. Cases 
of poisoning have occasionally ocenrred from the solution of lead, derived 
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from tte eoWer, coming in contact with tlie coutcnU of the tin. The sjTnp- 
toms of metallic poisoning ate described cUcwLetc. 

Arsenical potsontni; from tie contamination of commercial glucose during 
its maniifactiire is described nndet Btseotcal poisoning. 

icatcr may be contaminated by lead and give rise to cbronic 

poisoning. 

Food preservatives, such as boric acid, formalin, and salicylic acid, if 
added to roods, may give rise to illness from tbeir toxic effects. The addition of 
food presecxTitivcs to milk is for this reason prohibited by law in this country. 


BACTEKIAL FOOD POISONING 

Synonym- — Ptomaine Poisoning. 

This is the form of poisoning caused by the contamination of food with 
Salmonella and other organisms. The resulting aymptoms arc caused by the 
bacterial toxins produced in tic food by its contamination. There may also 
bo an actual bacterial infection, should the organisms not be killed in the 
process of cooking. Since bacterial contamiaation finds a most suitable 
culture medium in foods rich in protein, this type of food poisoaiD^ usually 
follows the consumption of meat, &h or milk— especially meat. 

It was formerly thought that food poisoabg was caused by the presence 
in food of poisonous alkaloidal substances called ptomaines, prodneed by 
putrefactive changes. Ncurine and mydalcine are examples of such. It is. 
new known that ptomaines are vcij' rarely, if ever, the cause of food 
poisoning, lint that the a.msl cause is bacterial confamination of food.^ It 
IS possible that in the consumption of food highly advanced in putrefaction, 
such as high game, ptomaines may play n part in the causation of toxic 
symptoms, but cases of this kind ace uncommon. 

Etiology . — Predisposing causes . — Contaminated food has a much more 
serious elTect on persons suffering from pre-existing gastro-intcstinnl disc-sse. 
Thus the presence of colitis or enteritis greatly increases the susceptibility 
of the patient to bacterial food poisoning, anu the resulting symptoms aro 
likely to be more seveie than in a person previously healthy. Dysentery or 
post^ysenteric colitis has a like effect. Starvation or malnutrition increases 
the susceptibility to bacterial food poisoning, and emptiness of the stomach 
at the time of taking of coutoniiuated food is likely to lead to the earlier 
onset and greater severity of the symptoms produced. The above considcra- 
tvoc.a help to cspl&iu to* tcco&rKaUo fact, that aoraetimt^ ■wbcu *«vcral 
persons partake of the same unwholesome food some may suffer from serious 
symptoms of food poUontug, wbDc others may have only very slight symptoms, 
or even be unaffected. Vouog children ate much mote Eurceptibfe. In 
hot climates bacterial food contamination is likely to bo followed by a very 
rapid development of bacterial poisons. Dost, dirt ond Jn«an1tary 
conditions generally ate likely to &voui the contamination of food with the 
bacteria of food poisoning. Careful storage of food in refrigerators where it 
can bo kept free from contamination, is most important. 

itf fol poifoMTiQ may be due to contamination ol the flesh during the cutting- 
up process by the butcher, or the meat may be contaminated either in the 
process of cooking or afterwartbr, owing to lack of care in storage. 
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SattsdQes . — Many epidemics of ^isoning have occnrrcd from infected 
Bansages. This can be readily nnaerstood, since the process of mincing, 
■which the meat nndetgocs, renders it liable to contamination. Moreover, 
in sausages it is easy for unwholesome meat to be used, with little possibility 
of detection. The fact that sansages are made with raw or only partly cooked 
meat, and that they are frequently eaten merely smoked, with little or no 
cookang, still farther adds to tne rist 

Tinned meat . — ^This has been frequently the cause of food poisoning. The 
meat may be contaminated by Eaimonclla organisms before tinning, and 
thougb tbe process of canning, by the heat applied, may kill the microbes, 
yet the toxins may not be destroyed, and tbeso will give rise to symptoms 
of poisoning when the food is eaten. During the War of 1914-1918 tinned 
meat was consnracd in enormous quantities by our troops. Very few cases 
of food poisoning from tinned meats were recorded, and in those cases where 
investigations were made tbe cause of the poisoning was traced to infection 
of the food after the tins had been opened. Usually the food had been 
handled by a cook who was a ** carrier ” of food poisoning organisms. At 
tbe present time bo much care la taken in the selection of tbe meat and in 
the whole process of canning that tinned meat from a reliable source can be 
regarded as one of the safest foods. 

FisA.— Numerons epidemics of food poisoning have been due to eating 
fish. These have been traced to the contaminatioD of the fish with bacteria of 
tbe type already described, and the resulting symptoms have been similar in 
character. Cooking the fish — boiling or frying— may not entirely destroy 
the toxins present. 

These ate sometimes ctoktj in waters contaminated by sewage 
contaioiDg typhoid and SalmooeUa bacilli. Mussels, oystere, lobsters, 
crabs, etc., have frequently caused severe attacks of food poisoning, and 
commonly the shellfish appeared perfectly fresh, with no objectionable taste 
or smell. Under the Ministry of AgricuUnre and Fisheries in this country 
special researches have been successfully carried out on the purification of 
shellfish for human consumption, particularly in the case of oysters and 
mussels. These shellfish, if obtained from accredited sources of supply 
under government supervision, can at the present time be guaranteed as 
free &om pathogenic infection, and regular tests are made to ensure the 
safety of the shellfish put on the market. 

Tinned ^sh. — This, like tinned meat, may give rise to poisoning from the 
contamination of the food by bacteria before canning. It is important to 
remember that tinned fish, even if wholesome at the time the tins are opened, 
is very liable to bacterial contamination. It should never be kept, but 
should be eaten on the day of opem'ng. 

Vegetables and fruit , — These may, if contaminated by bacteria of the 
type described, give rise to the di«casc. Since, however, the bacteria find 
vegetables an unsuitable medium for growth, outbreaks of food poisoning 
from vegetables are uncommon. 

Milk . — ^Milk has on several occasions been the cause of outbreaks of food 
poisoning, and both S.aImoneIla organisms and staphylococci have been found 
present in the affected milk. If milk is infected with the microbes, all that 
IS necessary is a suitable temperature for their growth, and it speedily be- 
comes a dangerous article of food. It is ’readily understood, therefore, that 
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these cases ate of much commoact occrmcnco in the -KaTm -weather of 
summer. Carriers of Salmonella otganums arc a common cause of outbrcalcs 
flue to milt or cream. Milk and cream may he contamioatefl with pathogenic 
organisms, and give rise to epidemics, typhoid nnd piratyphoid fuver, 
from polluted water or from carriers handling the milk. In a similar manner 
outlircaks of tonsillitis and scarlet fever may result from carrier infections. 

Dokald Hunttr. 


Bactkp.iouwy. — FoUowitt" work by Savage in this country, and ly 
Jordan in America, bacterial mod poisoning came to bo regarded ns synony- 
mous with infection by food-home Salmonella bacilli. This group of bacilli, 
like typhoid and dysentery bacilli fail to ferment lactose, but dUTcr by 
fermenting glucose, mannite and flnlcite with the formation of gas. 

In the brat decade of the century the best-known bacilli of this group 
were the paratyphoid and enteritidis bacilli, bnt in 1912 Bainbridge, in the 
Milroy Lectures, differentiated Bad. enteritidia atrtnjche from Bad. para- 
lypkoaua B, and established the fact that Bad. aerlrych: was a much more 
important cause of acute epidemic food poisooing than Sad. paratyphoaiia B. 
By absorption methods of agglutination be showed that the two bacilli were 
separate entities, although their sugar reactions were identical. Bad, aertr^U 
was subsequently identified with Bad. tt/pM-mnnum, by which name it is 
now known. The result of Batnbridge’s work was to establish the foci that 
with few exceptions cpidemio food poisoning is cansed by Bad. lyyAi-murium 
or Bad. enlcniidU (B. Gaertnet). Thus &ott, during the yean 1923-31, 
invcfltigatcd 166 outbreaks of food poisoning in this coiintr}'. No less than 
110 of these were caused by Bad. typhi-marium, while 19 weie flue to Bewt. 
enteriiidii, 16 to Bad. tkompaon, 13 to Bad. nevporl, and 8 to Bad. cMera- 
suit and its variety Bad. choUra-auia rar. hinzendorf. 

Many of these bacUU arc well known os causing infections in animals, 
and though the consumption of meat from “emergency slaughtered ’’ 
animals is rare in this country, in Germany, on the other hand, it is common, 
as is also the consumption of uncooked or partially-cooked meat. Thus 
Meyer, in 1929, reporting on the incidence of Salmonella food poisoning ia 
Germany following the consumption of meat and meat products during the 
years 1923-28, alludes to 493 outbreaks, with 14,507 cases and 133 deaths; 
while Savage and IVhite, from January 1921 to October 1923, reported 
80 outbreaks iu this counliy, with 2300 ceses and 21 deaths. 

TaHuro to recover bacilli of the B.ilmonella group from some cases of 
bacterial food-poisoning led Savage to suggeat that come coses were caused 
by the ingestion of the products of previously existing bacilli, which had 
b«n killed in the preparatory proccsocs. usually canning. This involved 
the existence of spcciuc exotoxins in connection with the various bacilli 
involved, which, be it noted, were not limited to the Salmonella group. 
The symptoms of this “ toxin ” type of food poisoning tended to come on 
with less delay than was observed with infections with members of the 
Salmonella group, and the vehicle tended to be of the canned type, whereas 
the “ infective “ typo was usually associated with more recently prepared 
foods, 5Iorcover, in 1930 Back and Jordan announced the discove^ of 
cases of staphylococcal food poisoning Since then many cases have 
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reported. Wost of these have foUon^ the consumption of miJL* products, 
though eorue have been traced to gravy, canned meat, pressed beef or fish. 
Ko one type of staphylococcus has been involved ; indeed, very few strains 
of staphylococci appear to have this property of toxin formation. That a 
preformed toxin is mvolvcd seems certain, in that the opportunity for the 
multiplication of the staphylococci before the consumption of the food is an 
antecedent necessity. The toxin b resistant to heat to such an extent that 
it is ziot completely destroyed boiling for 30 minutes. It has ve^ little 
effect on ordinary laboratory animab. Other cases of this type of “ Toxin ” 
food poisoning have occurred, due to such organisms as cohform bacilli in 
milk, and streptococci in fish, etc. Scott hag suggested that about one-third 
of the reported outbreaks of food poisoning in this country are the result 
of staphylococcal intoxication, and Toplcy and Wilson suggest that another 
third may be duo to other species of bacteria. 

The general method of investigating outbreaks of food poisoning is 
described in a memorandum by the llinistry of Health (1935). 

Chronic food poisoaing dilTcrs from the epidemic type in that it is met 
with in individuals with no relationship, or no recent relationship, tb epidemics 
of food poisoning. It is usually diagnosed in the laboratory, though a history 
of recurrent attacks of diarrhoea, or even of gastro-entcritis, perhaps over 
a number of years, and possibly dating from a typhoid-Uke illness may suggest 
to the clinician the presence of a member of the food-poisoning group of 
bacilli. Such infections arc not infrequently met with in cases of colitis or 
“intestinal toxemia,” or may be disclosed in the routine examination of 
tho^ mteatinal contents, in which no intestinal symptoms c^t. Such ex- 
amisatioQ may disclose the presence of noo-lactose-fermcsting bacilli, and 
exploitation thereof by way of vaceme therapy may stren^hen the hypo- 
thetical connection between the inlhction and clinical condition. 

The variety of bacilli thus found in connection with chronic food poison- 
ing is much larger than is the case with acute epidemic food poisoning, which, 
as shown above, tends to he confined to few types, vis. Bad. ItfpJii'murium 
and Bad. enierilidis. A condensed table of the chief sogar reactions and 
characteristics of these non-lactose-fennentiog bacilli is on next page. 

The group of Salmonella bacteria typified by B. paratyphosus A and B, 
B. typhi-murium and B, gaertner constitute upwards of sixty named varieties 
of bacilli. Their ultimate classificatiou depends upon the composition of 
their antigens — flagellsr and fiomatie — indeed, their antigenic analysis. 

The ultimate classification of any particular inteatiua] bacillus must 
rest upon specific serum agglutinations, antigen analyses and absorption 
tests. Such tests have differentiated from 60 to 70 varieties of bacilli in the 
“ Salmonella " group alone. 

The foregoing bacilli ate the common abnoraial bacteria found in epidemic 
and chronic food poisoning. The list is not to be taken as in any way 
exhaustive. There arc, for instance, bacilli giving the sugar reactions of 
the paratyphoids which do not agglutinate with the spemfic sera of the 
memDcrs noted above, nor yet with a mixed Salmonella serum as issued by 
the Oxford laboratory, and yet which are controlled by an autogenous 
vaccine. There is more than one variety of Morgan’s bacillus, and Castellani 
has described a Bad. pseudo-asiaticua, which ferments dulcite, specimens 
of which are occasionally found in the human stool in this country. Again 
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there appears to bo a gtoap of ** lale-Uctose-fennentiQg ” bacilli, which gice 
the reactions of the Salmonella group, and after a lapse of perhaps 43 hours 
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lactOM is ferment^. Finally, there is a group which gives acid fermentation 
of glucose, mannite and dulcite, without g«, many of which are promptly 
controlled by the tuc of an sutogenona vaocine. 
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In conclusion, it is to be noted that recently bacteria which are not 
normal to the intestines are much less frequently found than previously. 

John Mattoews. 


Pathology. — ^The post-mortem aigM are those of an acute gastro-enteritis, 
with evidence of a general bacterial infection or toiEEmia. IVhen diarrheea 
has heed very severe, the tissues of the body may be shrunken from drainage 
of fluid. Bigor mortis sets in early. The stomach may show some redness 
from congestion, and, especially where vomiting has been severe, there may 
be small snbmucous hemorrhages. Moch muctu is generally present, bnt 
the stomach contents are free from blood. The inflammatory signs in 
the small intestines are usually more marked than in the stomach, which is 
an important distinction from chemical irritant poisoning, such os that 
caused by arsenic. The mucous membrane is swollen and congested, and the 
lymphoid follicles and Peyet’s patches often show marked swelling and 
congestion. The signs arc often more marked in the ileum than in the upper 
part of the small Tntestbe. The mucous membrano of the largo intestine 
may be swollen and congested, and the lymphoid follicles much enlarged. 
The contents ate liquid and may contain much mucus. Small submucous 
haemorrhages may occur io any part of the intestinal tract. The spleen is 
congested and soft, and in cases where infection with living bacteria has 
oecuned, it may be enlarged. The liver end kidneys may show cloudy 
swelling or fatty degeoecative changes. .It la important to remember that in 
fatal eases of root^ poisoning the macroscopic morbid changes found post 
mortem may be very slight. CuUotes made from the blood in the heart, 
from the spleen, and from the intestinal contents may reveal the presence 
of food-poisomng organisms. 

Symptoms . — Latent period.— The period which elapses between partaking 
of the contaminated food and the onset of symptoms may vary from a few 
hours to 3 or 4 days. Usually, however, tbe Jatont period is short, from 2 to 
6 hours being common. Tbe greater the amount of preformed bacterial 
toxins in the food, the earlier will be the appearance of symptoms. The latent 
period is influenced by other conditions. Tcus, if the poisonous food is taken 
on an empty stomach, the symptoms will come earlier. Again, if tbe infected 
food is taken alone, the symptoms will ocenr earlier than if it is taken with a 
coasiderahle amoant efothee wholesome food. 

Tbe symptoms are of sudden onset, and in some cases a rigor may usher 
in the attack. The symptoma are usually those of gastro-enteritis, namely, 
furred tongue, severe abdominal pain and a rise of temperature, and often 
vomiting and purging. The stools ate liquid and very offensive, and some- 
times contain mucus and blood. In severe cases there may be cramps in the 
calves of the legs, and collapse with heart weakness, and the patient may 
become cold and blue owing to the feeble circulation consequent on a state of 
extreme collapse. In some cases rashes appear of the typo of “ erythema,” 
and in severe cases “ purpura.” Often the severe cases present the symptoms 
of bacterial infection of the blood (septiesmia) and such complications as 
pneumonia or toxic jaundice are then likely to occur. In some attacks of 
food poisoning, especially those due to contaminated flsh, the toxins appear 
to act especially on the blood vessels/ producing rashes with considerable 
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BwelliBg of the stin (nr 7 thcma and urticaria), which arc associated with fever 
and a furred tongne, though there may he but little or no diarrhcca and 
vomiting. In these rosc.s, idiosyncra^ or oUergy may play an important 
part. 

Diagnosis. — The diagno*'is is usually clear, from the Budden onset of 
typical symptoms A short period after tatiop contaminated food. A specimen 
of the stool should be taken for bacteriological examination in order to 
determine the presence of organisms of the Salmonella group, etc, A sample 
of blood should be taken for agglutination tests with organisms of the fooeb 
poisonbg group, and the blood agglutination tests should be repeated after 
an mtccval of a few days, when a rise in the agglutination titre would be 
e:q5ected. It cannot be too strongly emphasised that the symptoms of 
bacterial food poisoning are almost identical with those of poisoniog by 
arsenic or antimony or other chemical irritant poison. An analysis of the 
vomit, fteces and urine for arsenic and irritant chemical poisons at once 
renders the diagnosis clear. 

Course and Prognosis. — In mild cases, the symptoms clear up in a few 
days and the patient is completely restored to health. Mhcre tliero is ou 
actual infection with Uring pathogenic organisms the illness may run a course 
similar to that of typhoid fever. Severe oases may present symptoms so 
acute as to resemble true cholera, and in tbeso the prognosis is grave. 

Complications and SequeIs.-~Ao attack of bacterial food potsomug 
may be conpUented by the development of a specific disease, such as enteric 
or paiat^hoid ftvci, owbg to the living oigUTusms of this disease being also 
present u the contambated food. After an attack of bacterial food poisoning 
there is sometimes left a latent baclirial btcstbal infection so that the 
patient, in addition to being a “corricr'* of disease, is liable to recurring 
attacks of enteritis from slight causes. 

Treatment. — Pr.opirYi,Acnc. — The importance of this has been already 
indicated above. The greatest care should be taken b the avoidance of 
articles of food likely to be contamioafed, and tiie efficient cooking of food 
whereby any livbg bacteria present arc destroyed is a great safeguard. After 
cookbg, rigid care should Ik taken in the storage of food to prevent con* 
taminotion. 

Gtneral Ireatmeni . — Hest b bed is essential. The diet should consist of 
liquids, such os water, albumm water, dextrose 5 per cent, solution in normal 
saline, chicken broth or whey. is often best avoided ; peptonised milk 
or cltrated milk (,2 gcaina of eocliom citrate to the onoco of taUk\ diluted 
with an equal quantity of water may be given. The feeds should consist 
of 3 or 4 ounces of liquid every 3 boon, and to these 1 or 2 teaspoonfuls of 
brandy may be added with advautogc. As the symptoms improve, the 
dietary is gradually bereased. Hot applications to the abdomen arc ndvis* 
able._ "Where there is much pain and diarrhoea without collapse, the hypo- 
dermic injection of morphine is advisable. Tliis may be given with advantage 
with alropbe, c.« 7 . morphine liydrochlor. gr. atropine sulph. gr. j Jj. Colon 
irrigations with 2 pints of normal saline are of value in cases with diarrhcr.a 
and slight collapse. In cases with choleraic symptoms and marked collapse, 
subcutaneous or intravenous injections of normal or hypertonic B.aline elioultl 
begiven. (SceArtirlconTreatmentofCholera,p.l29.) A mixture of bismuth 
and soda with hydrocyanic acid is of value b relieving the gastric irritation. 
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and to control the diartlicea blsmntli salicjlnte in 10 or 15 grain doses is 
usefol. 

The treatment of a case of food poisoning should bo accompanied bj* 
periodical bacteriological investigations of the stools, and a case cannot be 
regarded ns exited until three auccessivc bacteriological examinations made 
at inten'als of 2 of 3 days Lave shown freedom from infection with the 
pathogenic organisms of the disease. 

Donald Honteu. 


BOTULISM 

SynonjTOS. — Sausage poisoning. Allantiasis. 

Definition. — A rare, but very fatal form of poisoning due to the effect on 
the nervous system of the toxins of the UactJlus botuhnus. Botulism belongs 
to the food-poisoning class of disease, but diders from the old conception of 
ptomame poisoning, in which the actual poison was supposed to be aifercd 
food product, on the one hand, and from the bacterial food poisonings, in 
wluch an actual infection is transmitted, on the other Land, rtomsine 
poisoning has now only historic interest, and the bacterial food poisonings 
fall into the group of infections known as entcrica, in which a period of inenba- 
tion is involved, and mote or less symptoms of gastro-enterius occur. Botul- 
ism depen^ upon the ingestion of a cc^in minute quantity of preformed 
toxin, and in no way upon the introduction of the baemus or spores thereof. 

Bacteriology .—5. botulinui is a large gram-positive bacillus, 4-9 p 
long by 0*9-1 -2 ^ broad. It stains well with ordinary dyes, but tends to 
lose Gram's stain if care be not taken. It possesses flegella, and is slightly 
motile. It forms terminal or sub-terminal spores, especially, in tbe case of 
moat strains, at a temperature between 20* and 25® C. Likewise the optimum 
temperature of growth for most strains is between 20* and 30®. The VidJlus 
is a strict anaerobe, and will only grow in slightly alkaline or neutral media. 
In deep stab culture growth occurs as a thin whitish streak, not reaching to 
the surface ; later the medium is cracked by the abundant formation of gas. 
mth strict anaerobiosis the organism grows well on the ordinary media. 
Gelatine is liquefied. There are two types, A and B. They are readUy separ- 
ated by the fact that chickens arc susceptible to type A only. Three mfferent 
strains are named. They are the Boise (type A), the Nevin (type B), and the 
BIcmphis (type A). Type A is more common on the Pacific Coast of America, 
while typo B is wore common in the Eastern States, and in Europe. The 
strains <Ufter in their bchaiiour to heat, hlost strains are killed by boiling, 
but the Boise strain can survive boiling for an hour, and consequently steam 
pressures are necessary to sterilise adequately food products contaminated 
therewith. The toxins of the varions strains aU seem to be destroyed by 
temperatures slightly leas than 80® C,, the Boise strain toxin being destroyed 
by 10 nunutes at 73® C. The toxicity of the toxin can be so high that 0-0001 
c.c. of the filtrate of a culture grown at 35® C. proved lethal to a guinea-pig 
of 350 g. The Boise strain also differs from the others in that it grows best 
at or about body terapexatuie, and has a characteristic odour. 

^ Symptoms.— There being no incubation period, there ate no symptoms 
prior to the onset of the dizziness and diplopia that constitute the first signs 
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of the ioTolTetflent of the cranial oerrcs. OccafiiooaUy there are some 
abdominal pains, accompanied by Tomittog, and there is some weight m the 
suggestion that the vomiting denotes an unusually heavy dose of toxin, for 
vomiting usually presages a fatal terounation. Other cranial nerves arc 
gradually affected, the larynx becomes involved and speech may be lost, and 
later respiration and tbe heart’s action become affected, by reason of the 
involvement of the spinal accessory and vagns. Conscioosness is not lost. 
Obstinate constipation is tbe rule, in sharp contrast to the diarrheca usually 
associated with cntcrica. Botulism differs from encephalitis Icthargiea in that 
there is an entire absence of the somnolent state cluiractcristic of the latter 
condition, while the absence of fever ^fferentiates it from anterior polio- 
myelitis. 

Prognosis. — ^This is very grave, the mortabty being more than BO per 
cent. In some outbreaks, for instance that of Loch Maree, every case proved 
fatal. Death may take place in 36 hours, or may be delayed for a week. 

Treatment. — Antitoxin given experimentally with toxin prevents the 
fatal effect of the latter. In practice, antitoxin treatment will only be available 
for use in the later or less severe cases of an outbreak. Measures to promote 
climiMtion of toxin are called for, bnt arc bandicapi«d bv the oostinate 
constipation. Alcohol appears to have a distinct effect in “ aenaturing ” the 
toxm, and may, therefore, bo given freely, fartly for this effect and partly 
for etiaulation. Strychnine should also ^ given. Ether ansstheua js said 
to delay fixation of toxin by tbe tissues, and if so it might be usefully em- 
ployed while antitoxin was being procured. Some relief from the mental 
oistress due to the absence of aocoo'ciousness would also accrue. 

John Matthews. 
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DISEASES OF filETABOLISM 


BASAL METABOLISif 

B? basal metabolism is meant the metabolism of an individual \rhen be is 
l^Dg do^ in as complete a coodUion of test as possible, and baa taben no 
food for 14 bouts — the post-absorptive state. 

Basal metabolism is increasea by the intake of food, and the amount 
and nature of the food detorraioes tbc amount of its increase. Exercise 
also increases metabolism, and considerably so. In order to obtain an 
accurate estimate, certain precautions are therefore necessary. It is custom- 
ary to prescribe a Ugbt evening meat some 14 houra before the test, and to 
mal'c the subject lie dorm, with the muscles in complete relaxation for 
half an hour. The actual estimation may be performed in two ways^amely, 
by the direct method and by the indirect method, the latter bcinc easier 
but not 80 accurate. In the direct method, the air which is breathed oat 
tmder the standard conditious is collected in a Douglas bag for 10 minutes 
and the total volume measured. The amounts of carbon dioxide and ozy^n 
present are estimated by means of a Haldane gas analysis apparatus. By 
this means the Respiratory Quotient (R.Q.), t.c. the ratio of tne volume of 
carbon dioxide given out to the volume of oxygen taken in, and the amount of 
oxygen used may be determined with great accuracy. In the indirect method, 
the subject breathes oxygen which is in a closed system for 10 minutes. 
The carbon dioxide formed is absorbed with soda lime, and the oxygen 
which has been used is calculated from the amount of gas which has dis- 
.appeated from the system. The surface area of the body in square metres 
is then estimated from the weight and height of the patient oy means of 
the nomograph (Fig. 8). The amount of oxygen which has been used 
by the patient is then expressed in terms of one square metre of body surface 
pet minute. The next step may be done m one of two ways, flj Tie amount 
of oxygen per square metre of body surface is compared with the amount 
of oxygen which an average subject of the same age and sex consumes. 
(2) The number of heat calories which the oxygen would give when burnt 
under standard conditions is ascertained from the tables of oxygen values, 
and this result is compared with the calories per square metre of body surface 
which an average subject of the same age and sex would cotaume. The 
final result in cither method is expressed as plus or minus x per cent, as 
compared with the average values in the case of normal people. 

It is accepted that the subject fa normal if the figure lies within the 
limits of pins or minus 10 per cent. Important variations occur when the 
thyroid is affected. If the gland fa atrophied or absent (myxoedema), the 
basal rate may be as low as minus 40 per cent. ; while if it is overactjve 
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(ezopbtbalmic goitre), the basal rate may be very high, varying from plos 
15 to 20 per cent, to 100 per cent, or even more. In star\’ntjoD and severe 
nndetnutrition, the basal rate will be below minus 10 per cent. 


AOIDiEMIA AND ALKALiEMIA 


Synonyms. — .Acido.<?i3, and Alkalosis. 

Definitions. — Addamio signifies that there ia an increase in the Il-ion 
concentration of the blood. This may be due to an increase in the amount 
of COj in the blood, or to an increase in the fixed acu's of the blood. In the 
latter case, the acid unites with the bases aod lowers the amount of CO^ 
which can be carried in the blood. The name acidosis has been applied to 
this latter condition, hut it baa pven rise to so much confusion that it is 
better to abandon the name altogether, and to apeak of a decrease in the 
alkali reserve of the blood. Ailcalamia signifies that there is a decrease in 
the H-iou concentration of the blood. The name all-ahsis has been used to 
describe the conditions in which there is an increase in the alkali reserve 
of the blood, but, for the same reason as for acidosis, it wmild be better 
to drop the name altogether, and to epcak of an increase in the alkali 
reserve. 

Physiology.— Norojal blood has a pll which is slightly alkaline, and lies 
between 7*34 and 7«47 by the Hydrogen Electrode Method and 7*64 and 7*72 
by the Indicator Method. (A neutral fluid has a pH of 7'07.) The figures 
for the Hydrogen Electrode Method will bo used in this article. 

The pH of the blood is kept very constant by the salts of weak acids, 
such as the acid and alkaline phosphates, and sodium bicarbonate, which, 
together with the htemoglobin and proteins, act os “ bulTers ” and prevent 
the reaction of the blood being ea«!y changed. Further, other regulating 
mechanisms arc at work, since urea can bo split up into carbon dioxide and 
ammonia ; the former can be excreted by the longs, while the latter can bo 
used to neutralise an acid. The kidney can excrete acid or alkaline salts 
which may be in excess, and thus help to keep the reaction of the blood 
constant. 

Much attention has been paid to the regulation of the blood by means 
of the sodium hicarbouate and carbon dioxide. In this process, the respiratory 
centre plays a very important rOle, since, if it is damaged in disease or by 
drugs, such as morphine, the regulating mechanism ia upset, irheu a fluid 
contains only weak acids and their salts, the If-ion concentration varies 


according to the equation (H) =7 ^ — x K, when. K is a constant, aiid the 
\Narlt/Oj) 

brackets signify concentrations. If there is an increase in the H-ions of 


the blood, there must be an increase in the value of the fraction 

(NaHCOs)’ 

since the value of K does not alter. The increase can be made in tavo ways, 
namely, either by decreasing the amount of NaHCOj, or by increasing the 
IIjCOj. If, on the other band, the H-ion concentration is decreased the size 

of the fraction decreased, rither by increasing the amount of 

NallCOg, or by decreasing the HjCOj. 
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The amouut of NaUCO, present in the Wood h tenned the alkali reserve. 
This is estimated by measuring the COj present in the blood or plasma 
which has been exposed to CO, ftt a presaure of 40 mm. of Hg. 0*an Slyke’s 
method). The figure for normal plasma is I»J-70 vols, per 100 c.c. of blool 
(25-31-5 milii molecular erimvalenls) TJie e.stimntiou of the CO, in the 
ah eolar air h also of assistance, eince in health the CO, js present at tlic aime 
tension in the blooil and alveolar air. When the alkali reserve is reduced, 
there is usually a decrease in the percentage of CO, in the alveolar air, from 
the usual figure of 5 per cent., and this is sufficient to keep the fraction 

■ constant, and so prevent any change in the pH. This will 

(iNaiiL'Uj) 

necessitate an increase in the volume of the respiration, as the same amount 
of COj will be excreted under ainulat tooditions of exercise and food. 

In order to do this the respiration will be much deeper and is best illus* 
traled by the “ air huugcr ” of diabetic coma. If the breathing is not deep 
enough the pU of the blood will increase. 

Acidaimn . — The amount of sodium chloride in the plasma h also 
important and vanes between 500 and 022 mg. per 100 c.c. (9C-10C milii 
molecular equivalents). There ls a bnlanca between the amount of alkali 
reserve and the pla.sma eblondes, and their sum varies between 121 and 
137*5 milii molecular equivalents. 

This is always due to an increase in thr aiie of the fraction 

Imt may be caused in three different wavs : 

(1) A considerable increase m the HjCO, of the blood together with a 
small increase in the alkali reserve. This occurs when the respiration centre 

dcprcft-scd, os in morphine poisoning, and needs more 11,00, to stimulaU 
it. ihero is usually n coincident incrca.se in the alkali re.sciwe, but this is 
leas marked than the increase in tbo HXO, and an acidosmia occurs. 

(2) An increase in the IT, CO, of the blood, with httle or no change in 
the alkali rc.wrve. This occurs when there is difficulty in getting rid of CO, 
from the blood, as in emphTsema, bronchitis and asthma. 

(3) A decrease in the alfcab reserve, with little or no change m the IbCO,. 
This condition may ho due to many causes. The .simplest ore the gMng of 
large amounts of acid sodium phosphate, calcium, or ammonium chloride to 
make the nrine acid, with tho result that the healthy kidney may be unable 
to excrete the acid salts at once. If the kidney w slightly damaged it may 
fail to excrete small amounts, while if it is seriously damaged arid salt.* 
will be retained as in uncmia and aeidicmia will result. In diabetic conw 
and in the carbohydrate starvation which is found in cyclic vomiting, 
pernicious vomiting of pregiiancv, and the mild vomiting after an.r<itlietica, 
the resulting ketosis is re.*poD5>b)e for the acidtemia. It is believed that the 

coil 

cnolio group | of aceto-aretie acid stimulates the respiratory centre. 

Acidatnia of this type w also met with in pastro-enteritU. In nil these 
conditions there is an increase in the depth of the respiration, most marked 
in diabetic coma {air hunger), but may be very striking in the other con- 
ditions. The pH of the blood may ri*e to 7*25 or 7*3, and the alkali re«er>'o 
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ma^ fall to 30 or 25 vols. of COj. per lOO c.e, (13'6-11*4 milli molecnlar 
cqaivalents) and the plasma chlorides will probably be increased to above 
620 mg. (106 milli molecnlar eqaivalents) ; and the percentage of COj in 
the alveolar air may be leducea to 2 or 1*5 per cent. If the Tomitlng is 
very severe and the ketosis slight the patient vrtl develop an alkalosb. 

Alialccmia . — ^This is the opposite of ocidosmia, and may bo due to : 

(1) A considerable increase in the olkali reserve, with little or no increase 
in the HjCOg of the blood. This may be the xcsnlt of the admiuistnition of 
large doses of alkali 12-20 g. (185-^300 gr.) of sodium bicarbonate or its 
equivalent a day, as in the treatment of gastric ulcer. The symptoms in 

case are loss of appetite, severe headache, irritability, restlessness and 
tetany. The condition may also arise if a patient suTers from severe vomiting, 
without ketosis, as in pyloric obstmclion or high intestinal obstruction, and 
in yonng children with hypertrophic pyloric stenosis. In such the symptoms 
are due to the loss of the hydrochloric acid and sodium chloride present in the 
vomit, which outweighs the tendency towards ncidamia produced by the 
ketosis, and has most effect when, for sotnc reason, ketosis has not occimred. 
In all these conditions the kidacye may fail to excrete urea and other sub- 
stances, ’and the patient may die of uncmia, although the organs are not 
obviously diseased. The alkali reserve is high, and may be 80 or 90 vols. of 
COj per 100 c,c. of blood 36-41 miUi molecular equivalents, while the pH 
of the blood is less tlmn 7-5. The niasma chlorides will be reduced below 
560 mg. (96 milli molecular equivalents), in order to counterbalance the 
bicarbonate. 

(2) A decrease in the alkali reserve with a considerable decrease in the 
H.CO of the blood occurs in [woplc who live In high altitudes. If an indi- 
vidual ascends quickly, he will be cyanosed owing to the lack of oxygen and 
at first he will also suffer from dyspntra. The lack of oxygen causes deeper 
respiration, and more carbon dioxide is washed out of tlie I»lood. Under these 
conditions the kidney excretes less acid ami more ninmonla, and the urine 
becomes alkaline. The loss of alkali causes a decrease in the alkali reserve, and 
at first suggests that au acidx-mia exbts. This is not the case, since the pH is 
decreased to, say, 7*5, thus proving that the loss of COa is greater than that of 

alkali . As the patient heconies acclimatised, the pH gradually 

rises to normal, although the cyanosis still exists. 

Diagnosis, — 'This can be only made with certainty by employing the 
more accurate methods for ifetermining (I) the If-ion concentration of the 
blood (Hastings and Sendroy), (2) the alkali reserve of the blood (van Slyke), 

(3) the plasma chlorides, (4) the reaction of the freshly passed urine, and 
(5) the amount of acelo-acetic acid and ammonia in the unue. 

Prognosis. — ^Thia depends almost entirely on the nature of the disease 
causing the condition. 

Treatment. — This should be directed to temoiiiig the cause of the 
condition. The treatment of tho ketosis which occurs in diabetes is described 
on p. 454. In acidremia, sodium bicarbonate, 31 (4 g.) 4-hourly, should be 
given for 3 or 4 doses, together with dextrose 1 oz. (25 g.) 4-honrly, with an 
abundance of water ; in severe coses 1000 c.c. of normal physiological saline, 
or Einger’s solution, should be given intravenously by o continuous drip 
followed by 2000 c.c. of | normal physiol<^cal saline, or Kinger’s solution. 
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nith 5 per cent, glucose in the 24 hours, prorided that little or no 0uid is 
taken by month. The treatment should, it possible, be controUwl by estima- 
tions of the alkali reserve and the plasma chloride. Small do^cs of insuiin, 
10 to 20 units, may be of assistance. The boivcls should be kept well open. 

In alkalamiia, all alkalis should be stopped and acid soilium phosphate, 
gr* 30 (2 p.) 4-honrly, should be prescribe, besides sugar and w.nter, as in 
acidiemia ; in severe coses it is better to gjve 1000 c.c. of 10 per cent, ghicoic 
by a drip and a further 2000 c.c. if the patient takes little or no fluid by 
mouth. IletQ also treatment should, if possible, be couttolled by estimations 
of the alkali rescr^’e. 


DIABETES MELLITUS 

Diabetes mellitus is a dlscaso ia vhich the metabolism of carbohydrates, 
together udth that of proteins and fats, is disturbed. The obvious signs of 
this are the presence of sugar and acetone bodies in the urine. 

etiology.— (a) Predisposing Causes.— Diabetes is more common among 
Jews than Gentiles, and in Frankfurt 31*5 per cent, of the cases were of 
Jetrish descent. It is also very common in a mild form among the natives of 
India and Ceylon. Ilcrcdity undoubtedly plaj's some part, as many members 
of a family may be aflfectea. This can partly be explained os being due to 
the same excesses of diet, esiKcially ^hen the disease develops lata in life. 
But this cannot explain all the eases, especially those whirb occur among the 
Toutiget membera of the family. The familiaf form is sometimes very mild, 
but may be very severe. Joslin obtained a history of heredity in 20*30 per cent, 
of his cases. The inheritance of diabetes is probably a recessive char* 
ncteristic. On this hypothesis, if two dwbctics marry 100 per cent, of the 
children should develop diabetes, but so far only 8 out of 33 children, or 25 per 
Cent., have done so ; if a diabetic marries someone whose near relations have 
diabetes, 40 per cent, of the children should develop the disease, but only 48 
out of 475 children, or 10 per cent., have been affected : and if two people 
whoso near relations have diabetes marry, 16 per cent, of the children should 
become diabetic, but only 03 out of 2300 children, or 4 per cent., have Lad 
the disease. The discrepancy between the anticipated and observed figures is 
due to the abort period in which the patients have been observed, many 
of them may develop the disease in old age. (White and Pincus.) Coses 
of diabetes in husband and wife occur occasionally, but this is probably 
due to similarity of living and not to contagion. The discaso is more 
corainon among males than fcmides up to the sixth decade, but in the higher 
decades there are more females than males alfectcd. It Is commoner between 
the ages of 40 and GO ; these two decades contained 43 per cent, of Joslin'* 
cases, while only 7 per cent, of the cases occurred between the ages of 20 
and 40, and 4 per cent, were under 20. 

( b ) Excitino Causes. — The disease is often present among elderly people 
who (1) take an excess of carbohydrate foo^ and sugar, (2) arc considerably 
o^crwcight, (3) have a blood pressure which is considerably rabed. But the 
exciting cause of the acute utsease which is seen in young people is quite 
miknoivn. 
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Pathology. — TLc blood contains su^r, and the amount varies in health 
between 80 and 120 mg. per 100 c.c. Tne total amount of sugar in the blood 
of a man weighing C5 laios, ot 10 st. 3 Ib., would be 4 to 6 g. assuming that the 
total volume of the blood is of the body-weight, i.e. 5000 c.c. The 
percentage amount of sugar in the blood remains fairly constant, so Jong as 
no food 13 eaten. A dose of 50 g. of dextrose wdll cause a rise in the blood 
sugar in the arterial blood, from 100 mg. to 150 or 180 mg. per 100 c.c. The 
change may be evident in 10 minutes, and usually reaches its maximum in 
30 minutes. The sugar returns to its original level in a variable time — 60, 
90, 120 minutes, depending on the individual (Fig. 10). The sugar in the 
venous blood, after a carbohydrate meal, is about 20 mg. less than that in 
the arterial blood. Provided tbat the blood sugar docs not exceed 180 to 
200 mg. per 100 c.c. in the arterial blood, no sugar U excreted in the urine ; 
but tto depends on the level of the threshold of the kidney, as some people 
pass sugar at a lower level than 180 mg. per 100 c.c. (70-lW mg.), whereas 
others do not although the blood sugar rises to 250 to 300 mg. per 100 c.c. 
A carbohydrate meal Modnees a similar effect, but the rise is usually slower 
and more soatained. Protein does not cause any rise in the blood sugar of 
healthy people, but it does so in diabetic patients. 

Some of the sugar wluch is eaten is burnt at once as the respiratory 
quotient approaches I after tho dose of sugar, but the greater part of Jt 
must be stored, cither in the liver or muscles. A healthy adult can usually 
eat 100 to 200 g. of pure dextrose without causing any glycosuria, but the 
individual variations are great. 

In the mild cases of dmbetes the blood sugar when (astjug may be within 
normal limits, but a dose of 50 g. of dextrose wiJI raise the blood sugar 
from 100 mg- pet 100 c.c, to above 200 mg. per 100 c.c. The maximum 
height may be reached in 1, 2 or 3 hoots, and then the blood sugar returns 
slowly to its original level (Fig. U). Sugar is excreted in the urine all the 
time the blood sugar is above the threshold of the kidney for the indiWdual, 
which may be about 160 mg. per 100 c.c. In tho more severe cases the 
blood sugar is always above the threshold, and sugar is excreted through- 
out the day. In these cases there is a decrease in the power of burning 
sugar, and the respiratory quotient does not approach 1 after a meal, and 
may be below 0-8. When tho carbohydrate metabolism is seriously upset, 
proteins also ca\xse a rise in the blood sugar, as 68 per cent, of the protein 
molecule is burnt as sugar. The thirst of which the patient complains is 
due to the excretion of tho sugar, as apparently this cannot be excreted 
without a good deal of water. 

When the sugar cannot be burnt properly, the metabolism of fat is also 
upset, and the fatty acids, aceto-acctic acid, ^-oxybutyric acid, are excreted 
in the urine. These are incomplete products of fat metabolism, and cannot 
be burnt completely in the absence of a certain amount of sugar metabolism. 
The amount of acetone excreted in the urine is very small ; the aceto-acelic 
acid forms about 30 per cent, and /J-oxybutyrio acid 70 per cent, of the total 
acetone bodies if these are present in large amounts. This condition is now 
called ketosis, instead of acidosis, as there is no change in the H-ion con- 
centration of the blood, unless deep coma occurs. 

The amount of carbon dioxide in the alveolar air is usually over 5 per cent, 
in healthy persons, but it is reduced when ketosis is pre.sent. It may fall below 






DIABETES SIELLITUS 


439 


3 per cent., but this does not mean that the patient will pass into coma at once, 
but only that the condition is serious. If it falls below 2 per cent., the patient 
is usually comatose and is unlikely to recover unless insulin is injected in 
adequate amounts. The poisonous sabstaoce is probably sceto-acetic acid, 

COH 

acting not os an acid, but through the cuolic group |{ . This acts ou the 

! 

respiratory centre (Hartley and Treran). The alkali reserve of the blood 
plasma is much reduced in severe cases and may fall from the normal 55 to 70 
vols. per cent.’(25-31-5 milli molecular equivalents) to below 20 vols. per cent. 

The sugar metabolism is controlled by the internal secretion of font 
glands, namely, that of the islands of Ijsngcrhans, this being opposed by the 
suprarenal gland, the thyroid gland, and the posterior lobe of the pitnitaiy 
gland. 

Tha islands of Langsrhans . — The relation of the pancreas to the metabolism 
of sugar has been recognised ever since von Mcring and Minkowski, in 1889, 
showed that complete removal of the gland caused glycosuria and death of 
the animaL If, in a dog, the remnant be |th to Jth of the whole gland, mild 
diabetes occurs ; if less than Jth, severe diabetes results (AUen). The 
pancreas is made up of two glands : — (1) the acinons portion, which secretes 
the pancreatic juice through the pancreatic duct. It has no action on the 
sugar metabolism, since if k is entirely destroyed es a result of L’gatoring the 
dnet and replaced by fibrous tissue the sugar metabolism is quite unaffected 
BO long as the isbuds of Laugerhnns arc intact. (2) The islands, ^^t 
described by Langethans in 1869, ate now recognised as definite entities, 
forming about j^u- part of tbc whole pancreas, and having an abundant 
blood supply. They contain three kinds of cells, called alpha, 6eta and gamma 
cells, wmch contain granules in their protoplasm as in the case of the gland 
cells of other organs. The alpha cells form about Jrd, and the beta about 
5tds of the islands, while the gamma ceUs arc few in number. The granules 
in the alpha cells stain differently from those In the beta and gamma cells, 
and these again stain differently from those in the acinous portion. Hence, 
if the tissues are fresh, the three kinds of cells in the islands can easily 
be distinguished from each other. When the surviving islands of a partially 
rfepancreatised dog are overworked by excessive sugar or carbohydrate 
fewbg, only the beta cells are affected. The granules gradually disappear 
and a vacuole appears (hydrops of the cell). This process may contmne 
until the cell finally consists of a large vacuole, with the nucleus fiattened 
against one side, whilst all the granules have disappeared. Finally the cell 
breaks up and disappears. 1/ the process is continued long enough the 
island wUI consist of alpha and gamma ccUs alone, and will be much smaller 
than usual. These experiments prove that it is the beta cells which control 
the sugar metabolism. The action of the alpha and gamma cells is unknown. 
The internal secretion of the beta cells had never been isolated until, in 1922, 
Banting, working with Best, succeeded in preparing an extract which had 
the power of lowering the blood sugar of a depancreatised dog, and of pro- 
longmg its life considerably. 
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Ptopcxt\cs ej t'luuKn. — Tlie extract of the Ulatids of Lsvngcttana {» called 
insniin. It has been prepared in crrotallinc form, and J lag. contama about 
25 nnits. Its constitution is not taio'rn, bat the molcctdc mast be very 
complex since it contains 23-24 tjiosine groups ns "well as some sulphur atoms. 
It has considerable capacity for binding acids, for it forma salts with hydro- 
chloric acid, and has a greater capacity for binding bases. It ia de.strojcd by 
pepsin, trypsin and alkalis, and therefore cannot be absorbed from the 
alimentary canal. Insalin enables the blood sugar to be kept within normal 
limits, and the liver and muscle to contain plenty of glvcogen, so that the 
respiratory quotient will be aboat 1-0 and the fat correctly Lornt. If insnfficient 
insulin is present, the blood sugar wilt be increased in amount ; the liver and 
inusclea will contain little glycogen, the respiratory nnotient will be about 0-7 ; 
and the urine will contain sugar and also acetone bodies, as the fats cannot 
be correctly burnt under these conditions. If there i^ excess of insulin the 
blood sugar will be small in amount ; tbe muscles will contain plenty of gly- 
cogen, but the liver will contain very tittle. The precise w.ay in which insulin 
acts is not yet understood, as it has no action on dextrose outside the 
body. 

The potency of irisuUn ia estimated by its power to lower the blood sugar 
of a healthy fasting rabbit or mouse to a certain level. The nioonnt of insulin 
which lowers the blood sugar of a healthy fasting rabbit weighing about 2 kg. 
to 45 mg. per 100 c.o. in 2 hours is lenued 2 amts, and this represents about 
004 mg. of the pure prodact. All tbe Insulin prepared m this countti' 
has been carefully tested under tbe oopervWion of the Medical Bescaich 
Oonncil. It is dissolved in acid eolation cootainiug 0-5 per cent, of tricresol, 
aud is of such n strength tliat 1 e.c. coutains 20 units, 40 units (double 
strength), or 80 units (quadruple strength). It is put up in rubber-capped 
liottles, and does uot deteriorate even in hot cUiuatcs. 

If too big a dose of insulin is given to a rabbit, the blood sugar will fall 
below 45 mg. pet 100 c.c. and the animal may hnve couN-ulsions and die. 
These flyinptoma can be relieved at once by the subcutaueoos injection of 2 
or 3 g. of sugar, unle^ the dose of insulin has been very large. Adrenaline, 
1 in 1000, 0*3 C.C. (min. 5), or pituitary (posterior lobe) extract, 5 units 
(0*5 C.C.), will also relieve the symptoms at once. In hunmn beings insulin 
acts in a similar manner, and if suiEcient insulin js administered the blood 
supr is always lowered. A dose ofb to 10 units will lower the blood sugar of 
o healthy bating adult of aboat C5 kilos to about 60 nig. per 100 c.c., but 
usu.a!ly does not cause any symptoms of hypoglycmmia. lluman beings, 
considering their much greater weight, are, therefore, much more sensitive 
to insulin than a rabbit, 

"When the blood sugar is raised, a.s in diabetes, tbe insalin causes a similar 
decrease in the blood sugar provided that n snlBcicnt amount has been given, 
Tbe extent to which the blood sugar is lowered varies in every patient and no 
dcEuitc Law can be statal. Tbo maximal decrease (Fjg. 12) occurs about 
3 to G or 9 bouts after the dose, depending on the size of the dose of iiasubn, 
and may persist for aboat 10 hours, and after that the blooil sugar begins to rise 
again. It the level of the blood eugar was above the tbicshold of the ^dney 
for sugar the urine will contain sugar, but os soon as tbe blood sugar falu 
below the threshold the uiiua will not coutaln any sugar. If the uruio is 
collected every hour and t<»t«d for sugar, it is possible to determine whether 
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tie blood sugar bas fallen below tie Ibresbold or not. If tie blood sugar 
is lowered to about 60 mg. per 100 c.c., there may be Eymptoms doe to the 
hypoglycajnua ; but there is no dchnitc level at which all patients develop 
symptoms, since some patients may feel quite well at this level whereas 
others, especially those irho have had a hi^h blood sugar for a long time, 
may experience severe symptoms although the hlood sogar is 90 rog. or even 
140 mg. per 100 c.c. The mild symptoms due to hypoglycasraia arc a feeling 
of inertia, profuse sweating, tremor of the hands, and abdominal pain re- 
sembling hunger pains j and sometimes mild dclirinm and tachycardia may 



Fio. 11.— Figure iliowiDg the rHect of o dose of Insulin on the bloOil sugar and 
urine sugar of a diabKio patient. 

be observed. Rather more severe symptoms are numbness of the hands, 
face and tongue, diplopia and diJBculty in articulation. Severe symptoms 
ate : (1) A state of unconsciousness resembling a deep slombet from wbicb 
the patient cannot be ronsed — the skin is usually very pale and the eyeball 
tension is raised. (2) Fits which may resemble epileptic fits ; these occur 
chiefly in young cliildren and only rarely in adults. (3) A state of inco- 
ordination of the muscles resembling locomotor ataxia. 

The mild symptoms are easily relieved by glucose or a little cane sugar, 
orange jmee, tomato juice, or some of the starchy food of the diabetic patient, 
provided that it is given as soon as the syToj>ioim appear. The more severs 
symptoms are relieved at once if a sugar solution is drunk. If the patient is 
unable to swallow, adrenaline, 1 inlOOO, 1 c.c. (min. 15), or pituitary (posterior 
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lobe) extract, JO units (1 c.c.) ■will usually relierc the symptoms at once, but 
if the patient is deeply traconscioos, 10-20 c.c. of o 25 per cent, solution of 
^ucose (2-5-5 g.) should be given, intravenously, followed by 25 g. (1 oi.) of 
glucose or cane sugar by mouth as soon as the patient is able to swallow. If 
an intravenous injection is not possible, 60 g. (3 or.) of glucose or cane sugar 
should be administered by a stomach tube, or 50 g. of glucose in 10 oz. of 
water as a retention enema. 

The suprarenal glarui . — The internal secretion of the medulla of this gland, 
called adrenaline, hai a dednite action on the sugar mctobolbin. If it u 
injected subcutaneously an increase in the blood sugar occurs, and glycosuria 
may occur If the level of the blood finger is above the threshold of the kidney. 
An increase in the blood sugar also occurs when the flplancbnic nerves are 
stimulated, and if the floor of the fourth ventricle is punctured, provided that 
the suprarenal glands are intact. Fear and excitement may also cause 
hj'petglycmmia and glycosuria, e.g. Slaclcod’s football players. It acts as au 
antidote to the excessive action of insulin. The gradual destruction of the 
suprarenal in Addison’s disease reduces the level of the blood sugar slightly, 
and ra.ay cause attacks of hypoglycaimis, but an injection of adrenaline 
increases the blood sugar in the usual manner. 

The thgroid ghnd . — This has some infloence on the sugar metabolism, since 
the engei tolerance is lowered when the gland U active, aa in exophthalmic 
goitre, or if too much thyroid is administered. IVhen there is atrophy of 
the gland, os in inTxaHlema, the sugar tolerance is increased. 

The pituitarij ghnd.^Thia gbnd plays on important part in the physiolo'^ 
of sugar metabolbin. Houssay has shown that when the whole gland » 
removed from n dog and, on a subseqnent occasion, the whole of the pancreas, 
bn>erglycamia and glycosuria do not occur, and the animal remaina well. 
If aftcrwanls an injection of on extract of the anterior pituitary gland is 
given to the dog, bwetglycaeroia and glycosuria appear. If a healthy dog is 
given mjcctions of the anterior pituitary extract, Lyperglyctemia and glyco- 
suria appear but tend to decrease in spite of d.aily injections of the extract. 
If the dose is then doubled, the hypcrglycs-mia returns but again tends to 
decrease. When the dose has been doubled 3 or 4 times, the dog develops 
a permanent hypcrglycacmia although no further injectious arc given (Young). 
The dog’s condition differs somewhat from that censed by the complete 
removal of the pancreas, as tho animal remains well and ketosis does not 
develop. The dog eventually dies if no insulin is given, but responds to its 
administration and eeems very well. The pancreas of o dog which has died 
usually shows widcsntead areas oC fibtosia of the islands ot liaugechans apd 
contains 2-3 units of insulin instead of 80 units. The hyperglycirmia which 
occurs in some cases of acromegaly »s probably due to an over-activity of the 
anterior lobe, and it is possildc that this plays an important part in the 
cau'iatton of other cases. 

Pituitrin, which is stored in tho posterior lobe of the gland, has an import- 
ant action in stabilising the level of the blood sugar. It preventa adrenaline 
causing an excessive rise of the blood sugar and abo insub'n causing an 
excessive lowering of the blood sugar. Tho injection of 10 units (1 c.c.) of 
pituitary (posterior lobe) extract is of great value in treating hypoglycieraia. 

MoAnd Anatomy . — ^Tho pancreas does not show any macroscopic changes. 
Warren found some fibroris of the islets in 25 per cent, of diabetic patients 
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and it was extreme in 2-9 per cent. ; some hyalinisation in 37*8 per cent., and 
it was verj* definite in 15*5 per cent. ; in 25 per cent, of the patients, however, 
the pancreas appeared quite normal. WcU-matked fibrosis and deposition of 
iron are seen m cases of bronred diabetes, both in the liver and pancreas. 
Evidence of syphilis may be present ; Warthin found it at autopsy in 13 out 
of 14 cases, but in my experience it is rarely seen during life, onfy 3 out of 60 
exhibiting the Wassermann reaction. The lungs may show the changes of 
broncho-pneumonia, lobar pneumonia or tuberculosis. If there have been 
nervous symptoms during Ufe, there may be definite changes in the spinal 
cord, such as sclerosis of the posterior colmtma. There is no change in the 
sympathetic ganglia or in the pituitary gland. Atrophy or hypertrophy of the 
subcutaneous tissues may be seen at the eite of the insulin injection. 

Lip^iiu. — ^In severe and advanced cases of diabetes the blood contains 
an excess of fat, either fatty acids or cholesterol. On separation of the 
corpuscles the plasma or serum has a pearly white appearance ; this is 
always a sign of the severity of the disease, but patients have occasionally 
made fair recoveries of sngar tolerance. The retinal vessels in lipmmia are 
very striking objects. In the less severe cases, the arteries and veins have a 
salmon pink appearance tliroughout their course. In the more severe 
cases, the vessob at the periphery become creamy white in colour, although 
near the disk, they are still salmon pink. Jo the severe eases, the distinction 
between tho arteries and veins ia completely lost and the vessels resemble 
fiat ribbons. The vision remains unaffected. 

Symptoms. — The onset of the disease nwy be very acute and great thirst 
is complained of,* tho very dar of onset of the thirst can sometimes be 
discovered. Some of these cases have died in coma, undiagnosed. More often 
the onset of symptoms is insidious, with lassitude, loss of energy, or pruritus, 
thirst not being a prominent symptom. In the mild cases, especially among 
elderly people, the diagnosis is usually made either in the coome of a lontine 
examination, or by accident, c.g. because of the complaint of white spots on 
the clothes or boots. In severe cases, thirst is the most troublesome com- 
plaint, and this necessitates drinking a great deal of fiuid and nasaing a great 
ileal of urine. The pruritus also troubles the patients, especially ns the penis 
in males and the vulva in females are affected. Wcakuess is usually com- 
plained of, and sometimes a large appetite is a troublesome symptom. Con- 
stipation is usually present, and dates from the onset of the thirst in the 
acute cases. Tho tongue does not present any changes in mild or treated 
cases, but in severe and untreated cases it is dry and red — the so-called " raw 
licef " tongue ; this is only present when the patient ia '* desiccated,” as a 
result of groat polyuria. There is usually great loss of weight. In the severe 
cases, the volume of the urine may be 4, 6, 8 or even 10,000 c.c. per diem, 
but in the treated case it ia usually lees than 2000 c.c. The specific gravity 
of the urine iu the untreated case may bo 1010 or 1050, depending on the 
amount of sugar in the urine. 

Complications. — (o) Cotna. — ^Formerly tUU was a frequent termination 
of the disease, but now it should only be eeen in ; 1. The very acute and the 
undiagnosed cases. 2. The severe and untreated cases. 3. As a terminal 
event as a result of any acute i^ection. Out of 9 cases of coma, 7 showed 
definite signs of a severe dLsease, 1 became comatose 7 days after the onset of 
the thirst, and in I no cause for the coma was discovered (Qraham). There 
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arc two mam t) 7 ic 3 , lumclj: ( 1 ) the hypcrpncca is well marked (air hanger), 
but the patient remains consciooaonlfl just Dcfore death ; and ( 2 ) thehjTwr* 
pncra is not Tcry obvious at first, but the patient becomes deeply nncon- 
scions a long time before death. More tisuaUy the patient shows a nurture 
of these two types. Die blood ptessute is low in botn types, and tbe tension 
of the eyeball b very low. Constipation b always mnrk<^d, and the contents 
of the intestines after death may be cuoimons. 

( 6 ) Local in/edtons, such as boib and carbuncles, often occor, and tbe 
latter is often a fatal complication. Perforating ulcers of the feet occur in 
long-standing cases with signs of peripheral neuritis. Pigmentation of the 
akin, especially on the back of tbe hands, occurs in bionred diabetes. 

(c) /l/AtTo»in is more liable to occur in patients who have diabetes than 
in other people. It may be found in patients under the age of 30 who have 
had diabetes for some years. It more commonly occurs in patients between 
the ages of (iO-TO who have had the disease for more than 10 years. Thb 
disposition to atheroma b perhaps due to the low carbohydrate-high fat diet 
uswl before 1930, and it b possible that the high carbohydiatc-low fat diet 
now used will prevent the development of the disease. At present coronars’ 
disease giving tiae to angina of effort ami coionarv occlusion is much mote 
frcfjocnt in diabetics over the nge of 50 than in non-diabetics, but the duration 
of life in paticuta witli coronary dtsea*-c is four years longer in the 1933-39 
jierjod than m 1923-20 (Joslin). 

The cardiac condition is considerably aided by the skilful use of iosolin, 
but severe attacks of h^Tioglycmmia should be avoided. The dread of these 
is often tesponslhle for inadei^uate treatment of tbe diabetes, whereas adequate 
dcis.igc of insulin will improve the car(li.ic condition (Joslin, £. P.) 

{al Qangme of a bmb, usually a leg, often occurs in elderly people. 
It b due to the assoebted arterial condition, and not primarily to the diabetic 
comUtion. Atherotoatous changes in the arteries ate present in many patients 
over the age of 40, 

(i*) Pu/monary.— Tubccctilosb of the lungs is a common termination of 
the dbease, and lobar .and broncbo-pnciimonia are aerious complications, as 
the patients pass rapidly into coma. 

(/) Itcual. — A trace of albuiiun is often pres<*iit. Casts inaj’ be present in 
very large numbers in coma. 

( 3 ) Nenoiis ti/sfem. — The knee-jerks may be lost early, but return if 
treatment b 8 ucccs.«ful. Numbness and p.irx‘sthesla may be present, and 
the patients occasionally complain of & great deal of tingling pain in the 
legs and nrm-s. Symptoms resembling those of tabes dorsalis and due to 
degcnemtiou ol the po^tenor columns may bo present. The vibration sense 
Is often (IiminJshcd or even absent in the legs. The eensation of “ hot and 
cold " may bo lost, and tlus is associated with a lesion of the posterior nerve 
roots (radicubtLs). 

(h) Eyes . — A retiuitb, which can l>o dbtingubhed from albuminuric 
rctinitb, is apt to occur in elderly patients. If the blood sugar remains 
high the conuitioii tends to spread and may causo marked loss of vbion, but 
if the blood sugar js kept nonnal the retmitb either spreads slowly or may 
even retrogress. Cataract b met with m elderly patients, and io young 
patients with severe diabetes, whieli is dlfScuIt to keep under control. 
Operations for cataract may be safely performed if the diabetic condition 
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is under good control. A retrobulbar neuritfs may occur, especially in 
excessive tobacco-smoViiig. Lipamio retioalis has already been described 
{p. 413). 

(0 Sexual funciions . — ^These may bo undisturbed in the early stages of 
the disease, but the male may become impotent if the disease is badly treated. 
The female may become pregnant, but with care the pregnancy usually 
causes no untoward symptoms. 

Diagnosis. — If the urine is tested the presence of a reducing substance is 
readily detected, but the nature of the reducing substance is less easily 
determined. 

Fehling’s solution is still commonly used, but the limitations of the test 
should be recognised. Equal qaantities of solutions A and B should be freshly 
mixed, and equal quantities of urine and reagent boiled separately, mixed and 
not xeboiled. If sugar is present in more than 0-5 per cent., the red precipitate 
comes at once, if in less than 0-5 pet cent., it may not appear for one or more 
minutes. Fehling’s solution is also reduced by glycurotuo acid, uric acid, and 
creatinine. These substances arc rarely present in sufGcient amounts to 
reduce the copper solution, but when the unne is very concentrated they may 
cause a slight reduction. 

Benedict’s qualitative solution is not reduced by these substances. It is 
much more rclfablc than Fehling’s solution and should replace it. Five or 
3 C.C. of Benedict’s solution and 10 or G drops of urine are boiled together for 
2 minutes, or put iti a boiling water bath for 5 minutes. If much sugar is 
present the precipitate develops on boiling, but small amounts may not 
cause a reduction before 2 minutes. The test will show the presence of 
sugar in a concentration of 0 08 per cent. 

Benedict’s solution is reduced by dextrose, Isvulose, lactose, pentose and 
homogentisic acid (alkaptonuria), and special tests arc necessary to distin- 
guish these. Dextrose is dextro-rotatory, ferments with yeast, and yields 
crystals of glucosazone. La3\Tilo8e is J»vo*rotatoty, ferments with yeast, 
yields crystals of glucosarone, and gives Scliwanow’s test. Lactose is dextro- 
rotatory, does not ferment with yeast, and yields a lactosazone with difficulty. 
Pentose is dextro-rotatory or optically inactive, is not fermented by yeast, 
and gives Blal’s test. Homogentisic acid (alkaptonaria) reduces Fehling’s 
and Benedict's solution to a deep brown colour ; the mine blackens on stand- 
ing, reduces an ammoniacal solution of silver nitrate to a black precipitate, 
and gives a momenta^ de^ bfue colom with the addition of a drop of 
very dilute ferric chloride. It does not ferment with yeast and is optically 
inactive. 

If dextrose is present, disease of the other ductless glands and cerebral 
tumours should be excluded. The pigmentation of the skin of the body 
and of the backs of the bands, together with an enlarged liver (bronzed 
diabetes), should be looked for. Acute and chronic pancreatitis should he 
thought of before the diagnosis of a primary lesion of the islands of Langerhans 
is accepted. The diagnosis should alvrays be confirmed by estimating the 
blood sugar before any change is made in the Jiet. The blood should be 
collected about 2 hours after a starchy meal, and if it is over 200 mgs. per 
cent, per 100 c.c., the patient has diabetes. If it is less than this figure and 
if glycosuria Las occurred in the previous two hoars a complete test of the 
sugar tolerance, with cftimation of the blood sugar every half-hour for 2 
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hoars after a dose of sngar, in order to exclude the possibility of renal 
glycosuria (sec p. -156). 

’ Tests fob AerroyE Bodies. — The feme ^thride U$L — ^Add the solution 
drop by drop until all the phosphates ate precipitated. As soon as this 
occars, a vioiet colour appears if aceto-acetic acid is present in the urine in 
any quantity. TliU is a test for aceto-iu^etic acid, which can be detected In 
watery solutions in u dilution of 1 in 100,000. In urine, howerer, the test is 
inach less delicate, owing to the interference of the pigments in the urine. 
The presence of sodium salicjdate in the mine may cause confusion, but the 
colour produced in this case is purple. The distinction can be made Iiy boiling 
the urine with a little weah acetic acid, and repeating the test when the urine 
b cold. The aceto-acetic acid dbtila away, whereas the sodium salicylate b 
unafTected by the boiling. Thb possibility of confusion b avoided by always 
using Bothera's test. 

Hotkera'a nitnyprusaide Ual. — Saturate the urine withammonimn sulphate 
crystab, odd 2 c.c. of liquor ammonise fort., and then a few drops of a fresh 
solution of eodium nitroprusside. If a little nccto-acctie acid b present, the 
permanganate colour develops slowly ; if a great deal, tho colour develops 
instantaneously, and it b impossible to see through the mixture after 10 to 30 
seconds. IMien the nitroprussidc reaction b strongly positive, the urine 
should bo diluted 1 in S. If the colour stdl appears instantauecuslv and 
deepens rapidly there b a large smoost of aceto-acetic acid presenL Aceto- 
acetic acid can be detected in a dilution of 1 in 400,000, and acetone in n 
dilutioa of L in 10,000. 

There is no' colour test fot ^-oiybatyric acid, Imt it is always present 
w hen more than 2 g. of .iccto-acetic acid aro excreted per day. 

Prognosis. — This depends, as in tho case of otliec diseases, on the severity 
of tho attack, the time which has elftn.sed between the unset of the disease and 
the commencement of treatment, the skill of the medical aih'bcr, the care 
with which the patient follows the directions given and tho complication’i 
which occur. Tne attack is more likely to be severe m young people, but 
quite mild cases are often seen. In elderly people mild attacks are the rule, 
but severe attacks also occur. The prognosis had been much improved by 
the new dietetic treatment introiluced in 1915. But although tho prospects 
of life for several years were much lieticr than they had been, tho outlook 
tetnained a gloomy one for the patient with a severe form of the disease. 
The introduction of imnilin has greatly improved the chancc.s of life of all 
patients with any form of diabcte.s, but e.<<ppcblly in the case of tlowe with 
the. severe t<ww,s. Ikow much Vwn^« tbcsfc putw-wts st vwipowvW? 

at present to tAy, but probably for many years, provided no complications 
occur. Out of 03 patients admitted to hospital m 1923 and 1921, 65 were 
alive at the end of 1931, and 47at the end of 1935. Insulin has completely 
altered the prognosw in the case of pregnancy. The risks usually attendant 
on the pregnancy and puerperium constitute the chief danger. 

Treatment.— The general health of the patient should be treated. .4ny 
Bources of infection, such a.s pyorrheea, cholecystlti.? and boils, reduce the 
sugar tolerance considerably. Tbo possibility of syphilis aliould abo bo 
inquired into, and, if necessary, treated. 

Although the introduction of insulin has altered the prognosb, it has not 
altered the principles of treatment whiiA had been in use prcn'ously. Great 
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attentiou 2ias alvr&ys been paid to diet, but under the eiimulue of insului 
much more attention is being devoted to it. The principles which govern 
treatment are : (1) the blood sugar of the patient when fasting should if 
possible be within the normal limits of 80 and 120 per 100 c.c., and should 
not rise above 190 per 100 c.c. at any time of the day. It follows from this 
that tlje urine should never contain any sugar ; but this is only possible in 
the patients who need little insulin and in elderly people. (2) The urine 
should not contain aceto-acctic acid. (3) The patient should understand 
that a large portion of the reserve power of the islands of Langerhans has been 
lost, and that additional insulin will probably be required whenever the 
patient has another illness. 

Diet . — Although the principles of treatment have not altered, the details 
have changed considerably since the discovery of insulin. Allen, with his 
under-nutntion diet made a great advance, but this treatment should not be 
used nowadays escept for patients who are verj' much overweight. One fast 
day on which no food except tea, coffee with a little milk, lemonade or meat 
extracts are taken, followeil by a diet containing 100 g. of carbohydrate, 60 g. 
of protein and 50 g. of fat, calories 1030 (Example 1) may get ride of the glyco- 
suria and lower the blood sugar to normal limits in i^d cases. If the patient is 
grossly overweight the fast day can be repeated with advantage at intervals 
of one to four weela, so as to make the patient lose weight. All other Mtients, 
especially those under 50 years of age, should start the treatment witu a good 
diet and have insulin if the blood sugar remains above normal limits. The 
Wtial carbohydrate intake should be at least 160 g. unless the patient is 
very old aud has a small appetite ; it should be increased to 200, 250 or 300 g. 
according to the age and activities of the patient. Children under 13 are 
usually satisfied with 160 g. of carbohydrate, but those over 16 need 250 to 
SOO g. until they have passed the maximum caloric requirements, which occurs 
at the age of 10 to 18. The amount of protein should be about i g. per Ib. 
of body weight, but the elderly need less than this and can be trusted to 
gauge it by their appetites ond should not eat mote than they wish. Children 
at the age of 12 requite 1 g. protein per lb. body weight ; at 6 require 1'5 g. 
protein per lb. body weight ; and at 2 require 2-0 g. protein per lb. body 
weight. The amount of fat in the diet should not be more than 100 g. and 
at the beginning of treatment should be Jess than this, say 50-75 g. The 
caloric content of a diet containing C. 150, P. 70, and F. 100 U 1832, and 
2343 when 250 g, carhohy^eato is ffrea. This i? a Jew Sgaie ctunpireA 
with 3000 calories, which is regarded as the average requirement, but it is 
surprising how many patients maintain and even gain weight on these 
relatively small amoimts of food. This suggests that the anterior lobe of 
the pituitary may play an important part in the disease. If the patient 
gains too much weight, the fat and protein and perhaps the carbohydrate 
should he reduced. If the patient loses weight, the carbohydrate should be 
increased by 30 g. and the dose of insulin increased by 6 or 8 units. A sample 
diet containing about C. 150 g., P. 70 g. and F. 100 g. calorics 1832 is shown 
(Example 2), and the patient should learn how to vary the diet with the 
aid of the Food Tables 1 and 2 (p. 451). It is important that the amount 
of carbohydrate at each meal shoold be kept as constant as possible. IThen 
the carbohydrate of the diet is increased above 150 g., the extra carbohydrate 
should be divided equally between the three main meals of the day. The 
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so-called diabetic breads or cakes should not !« nsed, as one ounce of soine 
of them contains 10-12 g. of carbohydrate and extra protein compared with 
the 15 p. of one ounce of white or brovm bread. Diabetic jellies, jams and 
marmalade all contain a little gljcerinc, hnt the amount is so small that it 
can be neglected. 

litmUn should be given (I) to the fat and elderly patient who is having 
100 g. of carbohydrate if the glycosuria doea not disappear or returns after 
it has once disappeared. The amount of caTbobydnitc should not be reduced 
ill these cases, but the elTect of an occasional fast day may be tried before 
insulin js started. (2) To the thin and to all young patients who arc given .a 
diet containing 150 g. of carbohydrate. 

The diabetic condition should be controlled first of all with the ordinnrv 
soluble insulin, as this is easier to nsc than the iiwulins whose action ii 


EXAilPLE 1 

Dirr FOB AK ^Vdclt — 



C. 1*. r. Cal. 

C. 

I*. 

¥. 

Cal. 

Uri'abf.t''* : 






1 oz. bread or toast 

150 2 1 03 70 





2 R-g. tortions of fr\ut or J or. 
jam .... 

too .. .. 41 

25 0 

2-4 

03 

Ill 

Sliddav .treat s 






Oravy Soup 

2 oz. mcAt or 3 or. white i'lsh 

Negligible fcKxt value 





and 1 oz. butter 

.. ItO U-0 J8S 





C 07. pfcii wgetables . 

Xeghpiblefood sTilue. 





f or. cheese 

.. 07 82 107 





Two S-g. portions of fniit 

too .. 41 





1 07. bis’ad 

154) 2 4 0 3 70 

254) 

23 1 

?>5 

401 

Tea: 






] or. bread 

15 0 2 1 0 3 70 

154) 

2 1 

0-3 

70 

Dinr'T : 






Grivyeoup 

2 «J7- meat nr 2 or. white fish 

Negligible fooil s ahie. 





amt ^ oz. huttcr 

. U-0 14 0 1S8 





2 oz. |>otatora 

100 .. .. 11 





H or, preen vegetable . 

.Negl.piblolon»ls,iliip. 





! oz. brc.nd 

ISO 2-4 03 70 





One 5 p. portion of fniit 

50 .. .. 2l 

300 

lG-4 

14 3 

320 

31 oz. milk In tlie (l\v . 


50 

37 

35 

cs 

1 oz. ImltcT in the ibiy . 





12 3 

120 


Totals . 

1000 

48-0 

53-1 

109.3 


I 
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EXAMPLE 2 

HzOJr'CAUBonYDJUTB DZCT — 



c. r. r. 

Cttl. 

C. 

P. 

F. 

Cal. 

Breakfast : 








.. C4 C-7 

60 





1 oz. bacon 

.. 61 !5<l 

160 





1 oz. bread or toast 

150 24 03 

70 





Two 6-g. portiom of fruit, 







say 4 oz. apples 

100 .. .. 

41 





1 02 , ordinary jam or mar- 







malade .... 

lOO 

41 








37 0 

13 9 

21-0 

392 

1 a.m. : 







i oz. biscuit 



10 0 

10 

02 

48 

Midday meal : 







Gravy soup 

Kcgbmblofuod value. 





3 m. meat (or 3 oz. salmon) . 

.. 21-0 21 0 

282 





3 oz. potatf^ . 

160 .. .. 






fl oz. green vegetabics . 

N'ecligibie food value. 





Two C*g. portions of fruit, 







4 oz. orengo . . . 

100 .. .. 

41 





] 02 . bread 

160 2-4 03 

70 








400 

23 4 

21-3 

474 

Teaj 







J 02 , bread 



100 

10 

02 

48 

Evening meal ; 







Gravy soup 

Xegjidbic food valor. 





2 oz. meat (or 2 oz. white tisli 







and } oz. butter) 

.. 144) 140 

1S3 





3 oz. potatoes . 

160 .. .. 

Cl 





6 oz. green vegetables . 

NecUgiWo food value. 





1 oz. bread , 

150 24 03 

70 





} oz. cheese 

. . 0 7 8 2 

10.7 





Two 6-g. portions of fruit or 







oz. chec<«; biscuit 

100 1C 0 2 

46 








•100 

24-7 

22 7 

472 

llp.m.: 







J oz. biscuit 

60 08 .. 

21 





3| oz. milk 

50 37 35 

C8 








10 0 

4-6 

r, 

92 

In the whole day s 







3i oz. milk 



6-0 

3-7 

35 

08 

1 oz. butter 





25 0 

240 


Totals . 


1500 

73-4 

07-4 

1814 


For perHiiss5oa to reproduce these two Dicta, which were originalJy published in my 
article oq An index 0/ Treeiment, I am indebted to the courtesy of the present editor, 
Dr. Regiaald and f ha pablishere, Messrs. John Wright & Sons, Ltd.} 

15 
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proloDijed by tbe addition of a protamine or globulin together Trith one. 
The patient can be treated at home if tbe condition is mild ; if it is more 
severe a nurse abould be in charge of tbe patient ; wbile in tbe very severe 
cases it is essential that tbe patient should be undercloso supervision vitb a 
day and a night nurse. 

The dose of insulin can be determined by the results of tbe urine tests 
provided that tbe spccimeim are collected every three hours approiimatcly 
and tested with Benedict's solution ; tbe tesalts should bo charted. It u 
sometimes essential and is aUvaya au advantage to cstiinato at intervals tbe 
blood sugar before the injection, and 4 and 10 hours after it. This should 
be repeated if necessary, or the blood can be collected at one of these times 
only depending on the results of the urine tests and the presence of hypo- 
glycmraia. lu a mild case au initial dose of JO nnits may be sufficient to 
rendti the urine engat-frec throughout the day after 3 oi 4 doses, but it 
is usually necessary to give an evening injection of C units. If the clinical 
condition is not urgent each dose shoidd l>e increased by 2 units every 2 or 

3 day's until the urine is sugar-free part of the day. When this occuni the 
morning dose should be increased by 2 units every 3 days as long as the 
urine before the evening injection contains sugar, and the evening dosa 
should be increased by 2 unite every 3 days so Iong_ os the urine before tbe 
morning injection contains sugar. When the urine is sugar-free throughout 
the day the patient ruay have signs of overdosoge, t.e., hrpoglycmmia, some 

4 to 6 hours after the injection. He should be warned about tbe symptom* 
and their tre.atmcnt with sugar (see p. 441), and tbe dose of insuilu which 
caused the hynoglyccrmia should be reduced tbe next dav by 2 or 4 units 
according to tuc seventy of tbe attack. If this is carried out intelligently 
the dose of insulin may be reduced very considerably or even given up 
altogether. In tic latter event, (he urine after the evemeg meal ^ould be 
tested and if sugar reappc.irs for 3 days consecutively 4 or C units of insulin 
should be given before breakfast and if necessary increased until the urine is 
again sugar-free. 

When tbe couditiou is severe from the beguining, it is nccessatr to increase 
the dose of insulin quickly, and the following procedure is free from danger. 
If, for instance, tbe dose of insulin is 24+12 units with every specimen 
showing a red test with Benedict, give 8 units immediately before tbe midday 
meal, provided the test from 11-1 is red or yellow ; and increase the evening 
dose by 4 units and the dose the next morning by 8 units. This procedure is 
followed each day, keeping the “ extra ” <!o«c about .] rd the size of the morning 
dose and adding half the "extra” dose to the evening injection, provided 
the urine from 0-7 p.m. gives a red or yellow test, and ad^g the whole ol 
the " extra ” dose to the morning injection so long ns the unne before the 
inj«tion gives a yellow or red test. In this way the dose of insulin can he 
rapidly increased to 100, 200 or 300 units if necessary. It is usually possible 
to administer 2 doses only once the diabetic condition is controllca, and the 
dose of insulin in some cases may be decreased very rapidly. 

Active exercise often causes hypoglycemia, and it is advisable either to 
decrease the morning insulin by 6 units or more, or to take extra carbohydrate 
10-15 g. in the middle of the morning if the exercise is taken in the morning : 
e-xtra carbohydrate should be taken at tea-time when the games arc played 
in the afternoon or evening. 


TABLE 1~CARB0IIYDRATE 

The foUowfng Articles of foorl eontnia Approxifnatel^ 5 g. of CArboliydrAtc, and majr 
b« tabstitated for each other \nthaut caasing serious error. 


A. VEGETACLKS 


(These need not be weighed os Iheyl 
contain so little carbohydrate) : 

Asparagus 
Cabbage . 

Caulidower , 

Celery (raw) . 

Cucumber (raw) . . -91 

French Beans . . . IG 

Lettuce (raw) , . .01 

Mustard and Cress 
Rhubarb 
Radisbes (raw) 

BeS'Kala 
Spinach 

Watcreress (raw) 

Brussels Spronts 
Manow 


Group 2^ 

Baana, broad 
Beans, Haricot 
Beetroot 
Carrots 
Leeks 
Onions 
Psnalps 
Peas (dried) 
Peas (green) 
Potatoes 
Turnips 


S. FRUITS 


,1 (cooked) 

Apricot (fresb. with ston- 
B^aoa 
Blackberries 
Cherries (witli stone) 

Damsons (with stone) 
Cooeeberries (raw ripe) 

„ (unripe, stewed) 
Orape Fruit . 

Grapes 

Oteengaga (with stone) 

MeloD 
Oranges 

Peaches (with stone) 

Pears . 

Pineapple (fresh) 

„ (tinned) . 

Plums (With atone) 

Raspberries . 

Red or Black Currants 
Strawberries 
Tomatoes 
Jan or Uansalado 

a NUTS 

Almouds 
CbestQuts 
Tlatel Nuts . 

W'a touts ... 

a STARcny foods 

Milk 
Bread 

Dey Oatmeal 
Force Or Cornllakcs 
Rice 

naln Biscuit . . 


10 


The foUowiog cootoln little or no csrbohydrsto : 

Tea Lemon Juice Meat Extract 

CoSee Soda Water Gravy Soup 


TABLE 2— PROTEIN AND FAT 

The following articles of food contain approximately 6-5 to 7-0 g. protein, and 6'6 
to 7.0 g. lit, and mar be subetituted for each other without causinz eerioos error: 


1 ox. Beef. 

1 „* Mutton 
1 „ Port 
1 „ Lamb 
li „ Tripe 
I .. Veal 
1 Egg. 

1 02 . Sardines. 

1 „ Salt Herring. 

1 „ Salmon. 

1 ,, Chicken with the addition oi J 
Butter. 


I Ox. Rabbit, with the addition of J oz. 
Butter. 

I ,, Wliito Fish, with the addition of 
I ox. Butter. 

1 Ham. 

1 ,, Cheese. 

1} „ Bacon, but j oz. Butter should be 
deducted from the Butter ration. 
2) „ Bread. 

6 >mk . 

Fat, Soz. eresm^l oz. Bnttcr. 


1 g. Protein b= 4-1 Calories. 1 6*26 g. Protein =»1 g. Nitrogen. 

1 „ &rbohydrat« **4d „ 1 I ^ =S-2 Ih. 

1 „ Fat bB 3 „ I SOg oreubioeeoti' 

1 „ Alrohol =7 .. I raetree (e c.) = 1 02 . 

A patieut at rest requins 25 calorias per iSo body-weight per 24 honrs, approxi- 
mately 1 calorie per kilo per hour. 
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Sonic jatienls do not recognise tlie sipis of hypogljcajmia and become 
unconscious or hare epUeptiform fits. They may bo helped by a change 
from the quick-acting insulin to one of the slow-acting insulins, or vice 
TcrBa. If this procedure fails it is essential to reduce the dose of insulia 
and allow a little glycosuria to occur before each dose of insulin, but the 
urine passed between 1 and 5 p.m. sbonld be free from sugar. It is important 
to discover the level of the threshold of the kidney in these cases, ns the 
glycosuria mav be due to the low threshold and not to a high hlood sugar. 

The Acw InstdiM . — Intensive research work on the properties and pre- 
paration of insulin has resulted in three new preparations : Protamine insullu 
(trade name Delay), introduced by ITagedom ; protamine insulin with line, 
prepared by Scott ; and globin insulin with zinc. The protamine insulins 
are milky suspensions, but globin insulin is a clear Bointion. Protamine 
insulin has no immediate effect on the blood sugar, but begins to work after 
4 hours or so, and its effect lasts for 8 to 12 hours. Protamine insulin with 
rinc does not have any effect for the first 8 to 12 hours, but it continues to 
act for 24 to 23 hours. Globin insulin begins to act a little sooner than 
protamine zinc insulin, but otherwise its action is very similar. The pro- 
tamine insulin with zinc and globin insulin either alone or in combination 
with ordinary insulin, will often control the blood enwr by means of only 
one injection in the morning. If a patient is well balancea on 20 units in 
the monung and 10 units at night, the change should be made to 20 units 
of ordinaiy and 12 units of protamine insulin with zinc or globin insulin ; 
the reduction of 4 units is necessary to prevent the patient having ovcrdossge, 
as the miztare is more efficacious. The insulins may be mised in the syringe 
and administered in one injection. The patient is then liable to hy'poglyciGmia 
at three times in the day — before the miaday meal os the result of the ordinary 
insulin, before the evening meal due to the protamine insulin with zinc 
l>eginniog to act, and dunng the night when Jt is very active. This last 
reaction may come cither early in the night or as late as just before breakfast. 
The amount of carbohydrate should be adjusted to overcome this liability to 
overdosage. An extra 10 or 15 g. sboold be given at tea-time, before going 
to bed, and before the morning injection of insulin. This will entail an 
increase of between 30 and 45 g. of carbohydrate, but this is nsuflUy '"'clI 
tolerated in spite of the initial reduction of the dose of insulin. The change 
is facilitated by the estimation of the blood sugar, but it can be achieved 
without this if the urine is tested reguhirlr every 3 hours during the day, 
on waking, and before breakfast is eaten. 


Doles for DzcnEASiN'o anE I.vsuti.v in Cases of Overdosaci; 

(1) If there ate any signs of overdosage at midday, the dose of ordinary 

insulin should be decreased by 2 units, or if severe by 4 units. 

(2) If there are any signs of overdosage between midday and the evening 

meal, the dose of each insulin should be reduced by 2 units, or if 
severe by 4 units. 

(3) If there arc any signs of overdosage between the evening meal and 

the next mornieg, the dose of protamine zinc or globin insulin 
should l>e diminished by 2 unit*, or if severe by 4 units- 
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EctEs FOB Increasiko the Dosage op Insoi.in’ 

(1) If tbc urine passed at 8 a.tn. contains sugar, it means tliat the dose 

of protamine zinc or glohin insalin was insufficient and aliouid be 
increased by 2 units every third day if necessary. 

(2) If the urine passed at 7 p.m. contains sugar, it means that the dose of 

ordinary insulin was insufficient and should be increased by 2 units 
every third day. 

The proportion of the two kinds of insulin varies, for in some cjses equal 
amounts of ordinary and protamine insulin with zinc or globin are needed, 
while in others much ordinary and little protamine, or little or no ordinary 
and much protamine insnlin with zinc, are necessary. Some patients can he 
well controlled with the mixture of insulins, and the doses of the insulins 
can be gradually redaced, Jf the case is difficBlfc to contra}, the patient 
should be allowed to pass sugar before breakfast and before the evening 
meal. In these cases better results can often be obtained with a mixture of 
protamino (Delay) and ordinary insulin twice daily, as this is equivalent to 
givii^ four doses of insulin a day. Thus, if a patient is passing much sugar 
at 8 a.m. and yet after SO units of ordinary insulin has symptoms of hypo* 
^lycsmia at midday and again passes roach sugar at 7 p.m., be can be helped 
if the dose of ordinary insulin is reduced to 20 units and 10 units of delay 
administered at the same time. This will prevent the hypoglycsmia at midday, 
and also tend to prevent the blood su^r Crommingso high at 7 p.m. Similarly, 
if the blood su^r is very low at nimt and high before breakfast, the evening 
dose is diminisDcd br 10 units am) 10 units of delay insulin are given. By 

varying the dose of the two different kinds of insulin it Is often possible cither 

to control the glycosuria and hypoglywemia completely, or to lessen con- 
siderably the inconvenience of the attacks of hypoglycffltnia. It is not 
possible to say which combination of ordinary nod delay insuhn will be most 
effective, as this can be discovered only by trial ami error. Some patients 
need a mixture of both insulins night and morning ; others, delay at night 
and a mixture of the insulins or oi^nary only in the morning ; and others, 
either a mixture of the insulins or delay alone at night, and another com- 
bination will be necessary in the morning. 

Further advances with the different kinds of insulin may be expected, 
and the lot of the diabetic patient will consequently bo further improved. 

The aJ'ier-ireatmeyU is very important. Tho patient should be taught as 
much 08 IS possible about the disease and diet, for if he understands the ptin* 
^les concerned, he is much more likely to car^ out the treatment correctly. 
He ehould also be taught to test the urine with Bene^ct’s solution. If no 
insulin is taken the urine passed after the evening meal shonld he tested, 
but if insulin is used the urine immediately before the in]’ection in the morning 
or evening should bo tested. 

Mcdicitial trealmcnt . — ^Many preparations of the pancreas or of herbs 
which can be taken by mouth are extcnrircly advertised. With one excep- 
tion they are all valueless as well as bmg expensive. Synthalin, 40 mg., 
with decholin, 25 mg., given for 3 days at a tune with one day’s rest, has 
u definite though slight action on the glycosuria and glyca^mia in many 
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casta. It hns the prcnt disnilvaBtage that it often causes toxio effects, such 
as dyspepsia, Tomiting and jauBdicc. It should not be recommended unless 
the patient refuses insuJLn. Laxatives arc of great importance, and the 
necessity of an efficient daily evacuation should he insisted on. Ext. aloes, 
gr. 4, ext. nuo. vom., gr. J, in pili form, one to two at night ; inf. of eenns 
l)ods, ten to thirty ; phenobhthalein gr. 4 to 8 or more in liquid paraffin 
1 fl. oz. b.d.s., aro the most cfiicaciona ; salines, together with tinct. jalapte co. 
min. 30, should only be used in emergencies. General tonics which irapro« 
the health may be used. Opium us^ to be of assistance in the late stages 
of the disease, but should not be given nowadays. 

Complicnlions— .Coma. — ^This requires prompt and energetic tTcalmcnt 
w ith large doses of insulin. The patient is sometimes very cold and collapsed, 
and he ^lould be made warm as soon as possible, by means of a hot air oath, 
or, if this is not available, by hot water bottles, as in the treatment ofsnrgical 
shock. The blood sugar is usually high, 300-300 mg. per 100 c.o., and it is 
safe to give SG-IQQ units of Insalin, enbcutaneoiuly, as soon oa the diagnosis 
is made unthont waiting for a blood-sugar determination. If tha con- 
dition is very grave, the insulin ahould be given intravenoualy. If it is not 
passible to estimate tic blood sugar, a doso of 50 g. (2 ounces) of dextrose 
should be given by mouth or by an oesophageal tube, and bO to 75 units 
of insulin (h'ig. 11). If there are no signs of retunuog consciousness in 3 hours, 
another 60 or 70 units of insulit), together with 50 g. of dextrose in solution, 
should be given. The urine should be collected every 3 hours. If it ts 
necessary to pass a catheter, a self-retaining one should be used and the urine 
tested every nour. The urine for the fust 3 hou» after insulin is ccitain to 
contain sugar, and if the urine for the 4th to Cth hours contains sugar, it is safe 
to give SO to 50 units of insuhn. If, however, the urine for (he 4th to Cth 
hours does not contain sugar, it is dangerous to give any more insulin, unless 
sugar, in the proportion of 4 g. to I unit of insulin is given by the month or 
intravenously at the same time. If there is any doubt os to whether the 
patient is recovering, this latter procedure should always bo followed. If 
the condition, however, is imptovmg, no insulin should 1» given until sunr 
reappears in the urine. Water in as large amounts as is possible, either by 
mouth or by nasal catheter, should be given ; at least 10 ounces each hour 
for some C hours. If the condition is grave, especially if the patient is vomiting, 
the duid should alway.s be adiuiiuitcrcd by an lutravenous drip. A solution 
of 10 per cent, dextrose in f uomiul physiological saline shonld be given. 
2000-3000 c.c. should be admimsteri-d lo 24 hours if nothing Is taken hy 
mouth. An estimation of the hxmoglobin should l« made at intervals, in 
order to determine whether aoUjctenl lloid is being given or not. Two ounces 
of castor oil should be given with the first drink, as the.se patients are nearly 
always very constipated. In coma the alkali reserve is always much reduced, 
sad sodium bicarbonate is of assistance, although the enormous do.se8 which 
were ndministcreil before the discovery of losulm should not be given. A 
dose of 12 g. (3 drms.) COO c.c. of 2 per ccut. scKlium bicarbonate should bo 
given intravenously, or 4 g. hy mouth every 4 hours for 4 doses. 

Every p.atient who has been in coma should be examined most carefully, in 
order to determine whether any otb*r iliscasc is present. In 7 out of 0 case.s 
admitted to St. Bartholomew’s Ilospital in the first year of insulin treatment, 
on ftcnle infection, e.y. acute otilw media, parotitis, or gangrene of the lung, 
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was present. Tiic appropriate treatment should be instituted as soon as 
passible. 

jieute in/eclions, such aa influenza, nsually cause a considerable diminution 
of the sugar tolerance. If the infection is of mild degree, it may be sufficient 
to increase the dosage of insulin by 2 or 4 units for some days. The insulin 
must never be omitted, though half the dose sfaottM be given if tlie patient 
vomits or cannot take food. If, however, the infection is of severe degree, 
it ia important that the condition should bo ndequately treated, so as to 
prevent (1) any danger to life, and (2) any permanent diminution of the 
sugar tolerance. The same procedure should be adopted as in the treatment 
of coma (Fig. 12), but the dose of insulin should be much smaller, unless the 
patient is verj’ ill. Provided the urine is collected in 3 hourly periods and 
tested for sugar, a sufficient dose of insulin may be given with safety every G 
or 9 hours, and thus the ill-effecta of the infection reduced ns much as possible. 

Sti/yieal operaitOJts Trerc always contra-indicated before insulin was 



l*ia. 12 — Pigure showiag bow &a adeqoftto dose ol insolin can be arrived at b; 
teeting the unne in a patient in diabetic coma. 

known, but they may now be carried out, provided certain precautions are 
observed. The patient’s blood sugar should be reduced to normal, provided 
that there is time to achieve this. Gas and oxygen, local or spinal or intra- 
venous ana?sthetlcs cause no ill-effects. Neither ether nor chloroform should 
ever be given alone, but the former may be given with gas and oyxgen, if deep 
anaesthesia is reqtiireJ, but as little as possible should bo used. Fifty g. oz.) 
of sugar, together with IG units of insulin (I unit to 4 g.), should be adminis- 
tered about 2 hours before the operation, in order to have plenty of sugar and 
insulin in the body at the time of operation. If the patient is having insulin 
and a diet containing 150 g. of carbohydrate, and the diabetic condition is 
under good control, the usual dose of insulin should be given four hours 
before the operation and 2 oz. of sugar half an hour later. If the diabetic 
condition is badly controlled, the operation should bo delayed if possible, 
but in an emergency the dose of insulm should he increased by an extra 8-12 
units, and special care must be takeu after the operation, and estimations 
of the blood sugar should be made more frequently. After the operation the 
appropriate diet for the surgical disease, together with adequate amounts of 
insulin, should be given for the first few .days, but as soon as possible the ' 
usual diabetic diet should be given and the blood sugar controlled again. If 
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pregnancy occors it sbonld not be terminated tmlesg ttere are other com- 
plications. 

RkMAU GtYOOSORU. 

This Is an uncommon condition vUeb xs apt to occur in several memben 
of a family. Although the blood sugar lies within normal limits, dextrose 
may be present in the urine, either throughout the day or only after a 
carl}obydrate meal. Tbo sugar is usually small in amount, f.c. less than 
10 g. per diem, but several cases arc reported in which 20 to 30 g. were 
excreted in the day. The amount of sugar in the diet has little u^uence 
on the total sugar excretion. The diagnosis should only be made after 
a series of observations. A complete teat of the sugar tolerance with a 
dose of 60 g. of sugar should be made when the patient is eating plenty of 
carbohyilrate food and the urine contains no acetone bodies. Estimations of 
the blood sugar should be made at iotcrvala of half an hour for 2 to 3 hours 
after the dose of sugar, and the amount of sugar excreted in the urine should 
be estimated. If sugar is present in the ntine, although the blood sugar does 
not rise above 180 mg. per 100 c.c. at the end of SO minutea and has returned 
to the normal level after 2 hours, the patient probably belongs to the recsl 
glycosuria class. 

The jirognosis is good, and no treatment is required once the diagnosis it 
mado, it is wiser to treat all doubtful coses with moderate restrictioa of the 
carbohydrate ration (ISO g.) and to repeat the sugar tolerance test in 1 to 3 
months' time. Very little harm can be dono by this procedure, while much 
damage can be done if a cose of true diabetes U treated with no dietetio 
restrictions (Salomon, Graham). 

The Lag or SrEErtE Curve 

In some cases the blood sugar rises to 250 mg. per 100 c.c. after 30 minutes, 
but returns to 200 mg. after CO minutes and to loss than 130 mg. in 90'120 
minutes. Sugar is excreted in the urine in tbo first and second hours. This 
is also considered an innocent curve, has a good prognosis, and requires no 
treatment. Patients with renal glycosuria or lag curves are as liable, but no 
more Uable tlian anyone else to develop diabetes in the future. 

Lxevwlosuria 

LaBXTiIosuria is a sign of some derangement of the liver and should direct 
attention to that organ. Slight rcdoction of carbohydrates and of fruits is 
usually BufScient to check it. 


liACTOSURU 

This occurs (1) daring lactation, (2) when Buekling suddenly ceases, and 
(3) in breast-fed infants with enteritis. 

Pestosorli 

Thu is a rare occurrence. Many of the patients arc Jews. Of 7 cases 
3 were Jews, 2 Greeks, and 2 English (Cammidge). 
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SpOOTANEOTJS HYTOOLYOiEMIA 

Synonym. — Ilyperinsulin. 

Etiology and Physiology. — ^Tumours of the Islands of Langerhau arc 
very rare and may be cither innocent or malignant. They produce excess of 
insulin and therefore cause hjrpoglycaimia. The onset is insidious and the 
patients complain of hunger, weakness, sweating and shaky hands. These 
attacks usually occur some hours after a meal, and especially when the next 
meal is delayed. The symptoms ate always relieved at once by sugar or a 
starchy meal. The attacks gradually become worse ivith much sweating and 
tremor ; the patients may become very anxious or excited and resemble 
" drunk ” people. Attacks of severe abdominal pain may occur and explora- 
tory lapaiotomics have been performed without beneht. They also have 
epileptiform convulsions and become unconscious so that a diagnosis of 
epilepsy or cerebral tumour may be made. 

Diagnosis.— This is often made W the patient who discovers that the 
symptoms are relieved by the taking of augar, but if not, the correct diagnosis 
may be delayed for a long time, if the patient is unconscious the blood 
sugar Trill be 25 mg. per 100 c.c. or less which clinches the diagnosis. If, 
however, the symptoms suggest the diagnosis, a sugar tolerance test should 
be 'performed. The fasting value of the blood sugar is always 50 mg. or less 
per 100 c.c. and after 30 and CO minutes may not rise above 120 mg. and 
soon returns to 60 mg. and may ^adually decrease below this fi^e ; some 
4 or 6 hours after the sugar the patient may then develop the typical symptoms 
and become unconscious with a very low blood sugar. 

A blood sugar curve of this type is diagnostic of a tumour, but many 
patients have themild symptoms of bypoglywcmis without any tumour being 
present. The sugar tolerance curve in these cases is quite dilTercnt in character. 
The fasting value is usually higher than 70 mg. per 100 c.c. and the blood 
sugar may rise in 30 or 60 minutes to over 200 mg. per 100 c.c. and then fall 
very slowly. Mild symptoms may develop when the blood sugar is still over 
100 mg. and the blood sugar docs not fall below 70 mg. per 100 c.c. Glyco- 
suria may occur daring the first one or two hours owing to the blood sugar 
being above the threshold of the kidney for sugar. This type of hypoglycasmia 
is not due to a tumour of the Island, but is believed to be due to some disorder 
of the liver. Functional Hypoglycajinia. 

Treatment. — The mild symptoms arc readily relieved by sugar or 
starchy food, but if a tumour is present and growing in size the amount of 
sugar necessary to relieve the symptoms increases and must be given many 
times in the day and the patient most be awakened once or twice at night 
in order to prevent attacks. 'When the diagnosis is well established the 
tomonr should be removed. The operation may be very easy as the tumour 
may be readily felt when the pancreas is exposed, but it may be behind the 
head or even outside the pancreas. If a tumour cannot be found in a proven 
case the whole pancreas should be removed in either one or two stages. I^en 
the tumour is found or the whole pancreas removed the improvement in the 
condition is dramatic, though if the tnmonr is an adenocarcinoma and has 
disseminated to the liver, etc., the aymptoma may recur. 

If the sugar tolerance curve negatives the diagnosis of a tumour the diet 
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should be changed to one contaismg & high protein content. 100-120 gi in 
the day and the carbohydrate rcdaced to ICO g. or less. This may be sufBcieat 
to reliere the symptoms. If not injections of insulin 10 or even 20 units 
three times a day which should cau.<« hypoglycajinia may completely relieve 
the attacts and can later on be gradually reduced and then given up. It is 
most important not to operate on this type of case. 


GOUT 

A disease in which there is a distnrbanco of the purin metabolism and an 
increase of urlo acid in the blood. The clinical sign is an attack of acute 
arthritis with a deposition of sodium biurate in and about the joints. 

Etiology. — Predisporin^ eans/'f. — Gout is much commoner among 
certain raci.s, f.y. the English and German. It is very uncommon among 
native races. It docs not follow, however, that this is n racial pecuUstiiv. 
It u much commoner in temperate than in tropical climates, but it is unlikely 
that the climate plays any part in the causation of the disease. The evidence 
in favour of gout being an heredit.ary disease is very strong, ns a history of 
a gouty ancestry can be obtained m 50 to 80 per cent, of the cases. A 
history of "out in the family was obtained in 75 per cent, of well*to-do 

S atients and in 50 per cent, of hospital patients (A. B. Oorrod), This cvi> 
enco BUggcdts that the disease is cliielly hereditary but may be acqnii^. It 
is not the diseace which is uihcn^M. but only the pre<lUposiiion to it, and 
the disease may lie latent until tt is evokca by other c-auses (Llewellyn). 
It is a disease of middle hfo— between the ages of 55 and 60— but it may 
occur much younger, even in schoolboys who have a strong hcrcditaiT taint 
The mabdy is very much more common in men than in women. Women 
form only 6 to 20 per cent, of the patients in most stslisUcal taldes. 

Bxcitinj causes. — Eood plays a part in the causation of the disease, but 
it is rather the quality than the quantity which matters, hicat and the 
purin bodies in tea, etc., probably have little effect, but eweerbreads, liver, 
iridneys, fish roes, tripe may be actively hannfuJ. Spirits have little effect, 
and gout b almost unknown in Scotland, licet is much more potent end 
is probably partly responsible for the prevalence of gout in England and 
Germany. The atrong wines like port and sherry, and the red wines such as 
Burgundy and claret, are also probably tc3pon.''iblc for much gout among 
the wdl-to-do classes, and champagne hos n bad reputation. The light 
white vriaes like Grsivs sad hock ana cider see iess era. Ooat trsj /ermcrl/ 
very common amon" lead workers in England, end it seems to bo n concomitant 
cause. Trauma plays a great part in the caosaliou of the acute attack. 
The big toe may bo affected so frequently because of the pressure of the boot. 
An injured joint may be the scat of the first attack of gout. Syringing the 
ear of a gouty p.'itien.t for cerumen was foUowtd by an acute attack in the 
external auditory meatus (A. E. Gatxud). Local sources of iiifiction arc 
very common among gouty patients, e.q. septic puma and tonsils. Tbes'' 
used to be called gouty manifestations, bat Llewellyn thmka that they may 
be responsible for cauiing the attack of gout. 

Physiology and Pathology. — The fact that sodium biurate woa deposited 
in and around tho joints sogg*^e(l that uric acid played an essentia! part 
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in the causation of gout. Aftet A. B. Garrod had demonstrated bj means 
of his thread test that the blood of gouty patients contained urio acid in 
abnormal quantities tho hypothesis seemed to be proved. The problem is, 
however, not so simple as was thought at first. 

The uric acid Which is excretw in the urine of healthy people on an 
ordinary mixed diet comes from two sources, exogenous and endogenous. 
When all the exogenous sources of uric acid, e.g. meat, fish, sweetbread, tea 
and coffee, etc., are removed from the diet the output sinks to a level of 
0*5 to 0-7 per day. The amount is fairlv constant for each individual. 
If aU prote^ ate removed from the diet, tne endogenous uric acid output 
falls to a lower level than before (Folin). The removal of carbohy^tes 
and a reduction of the caloric value of the diet also cause a decrease in the 
endogenous uric acid output to the lower level (Graham and Poulton). The 
endogenous uric acid output is believed to come from the breakdown of the 
cell nuclei of the body, t'.e. wear*and*tear, but it can also be synthesised 
from histidm and argimn (Hopkins and Ackroyd). When the exogenous 
pnrins are eaten, or when uric acid is injected, there is an increase in the nric 
acid output, but the whole of the uric acid is not excreted in one day. If 
cinchophen is given at the same time, the excretion-rate of the uric acid is 
increased. 

The blood always contains urio acid, and the limits of normal variation 
in health are 1 to 3 mg. per 100 o.c. The total urio acid in the blood of 
6 mas weig^g 10 at. 3 lb. or 65 kilos w'ould be 50 to 150 mg., assnming 
that the blood constitutes body-weight, i.e. 5000 c.c. 

In cases of gout there is usually a considerable increase in the amonnt of 
uric acid in the blood. Before an attack the blood may contain 4 to 6 mg. 
of urio acid per cent., though occasionally between the attacks there may be 
only a slight increase. The uric acid may also be increased in some people 
who have never had gout ; as, in leukaemia, where there is a great destruc- 
tion of leucocytes, and in cases of renal failure. The increase in the 
uric acid in the blood is, therefore, not pathognomonic of gout, olthough it is 
extremely suggestive of it. 

In gout the output of uric acid varies widely. It may be quite small in 
amount, less thari 0-20 g. per day, or it may be equal to that excreted by 
healthy people. Before the attack of gout it is usually very amall in amount, 
but the parozysni always causes a great iBcsease ia the output for a fsir 
days only. When purin bodies are eaten by a gouty patient, or if uric acid 
is mjected, there is great delay in the excretion of uric acid. If cinchophen 
is given at the same time, the uric acid is excreted much more quickly. 
The diminution in the uric acid output may be due to an increased destruc- 
tion in tho body or to its retention by tbe kidneys. There is no evidence 
of increased destruction in the body, as the blood of a patient before an 
attack may contain 4 to 6 mg. of uric acid per 100 c.c. Th^ suggests that 
the uric acid is retained by the Jddneys. When cinchophen is given to a patient 
whose blood contains 4 to 5 mg. p» lOOc.e. uric acid there is a great increase 
in the uric acid output and a decrease in the uric acid in the blood (Folin 
and Lyman). The “ extra ” uric acid excreted in 6 days (Fig. 12) was 1-9 
g., wmle the blood uric acid decreased from 4*5 n^. to 2*9 tag. per cent. 
The “ extra ” urio acid must come from the uric acid in the body fluids, as 
the blood does not contain enough uric add (Graham) (Fig, 13), 
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The evidence poinia to tfce vicar ihat aliboogJi goat cannot exist la the 
nbjence of excess of nric ftcid in the yet uric ncid is not the cause of 
gout. 

Tho essential change is the deposition of uric acid as sodium hiuratc in 
the joints. The POfJmm luurate appears to be plastered over the surface 
of the cartilftco, 1ml on microscopical examination it is seen that there is a 
layer of cartiinpo over the deposit, whicli is always interstitial. The do- 
jiosjts may be quite small or enoriuoas. In many cases the structure of 
the bones is deat roved and replaced sodium biurutc. The ligamenti, 
tendon sheatlia and bursre arc also intiltrated. The big foe joints may 
coutuiu sodium biuratc, although the patient has never had an acute attack 



I’to. 13 — llcaTt fhoiTiog the ijicrsnee In th» witpttt of unc ncid »n the nrine end 
the flecrcaie in the nrir 3cid in the blood after cincho])tien (Grahnm). 


of gout. The skin covering a tophaceous deposit may ulcerate and break 
down, and stnall masses of sodium biuratc may be discharged (chalky gout). 

Topht. — ScKlium biurate is also deposited in the cartilage of the ear, 
especially in the outer marriii of the pinna. The tophi appear as white 
nodules, and uric acid crystals can be recovered from tnem, which also give 
the murexide test and a olue eolour with Folia’s phoapho-tungsfic reagent. 

Ktfneyj. — An uratic deposit may occur in tlie pyramids. Js’orroan 
Jlooro found it in 12 out of feO cases, Well'marked changes of clmmic 
iatersfiti.sl nephritis are often fouaJ. 

Symptoms. — ^The earliest sign of gout is sometimes the deposition of 
fodiumbiuratoin the cartilage ofthe car (tophus). Thi'sstage usually passesun* 
noticed, but is eometimes accompanied bran intolerable itehing or tenderness, 
dcufe^ut — The first attack of “classical" gout usually occurs at 
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night. There may have been a few prelimmary symptoms, such as dyspepsia, 
slight pain in the bands, and irritability of temper, but the patient goes to 
bed feeling well, “ The patient suddenly wakes with pain, more or less 
intense, in the ball of one great toe, frequently accompanied with a slight 
shivering ; the pain in the toe gradually increases and is attended with a 
sensation of burning, throbbing, together with great tension and stiffness ; 
heat of skin and other symptoms of febrOe disturbance usually follow the 
shivering, accompanied with a considerable degree of restlessness ” (A. B, 
Garrod). The temperature is wised to 101® or 102® F., but after a few 
hours the patient begins to sweat and finally falls asleep. “ In the monung 
the toe is swollen, the skin shiny, tense and dark red, and the whole joint 
is extremely painful ” (A. B. Garrod). Usually the acute pain lessens in 
the daytime, but returns with great violence in the night hours. The 
temperature remains high and the temper of the patient is irascible in the 
extreme. The attack may last many days or pass away in two days. IVLea 
the attack b ceasing “ the inflamed joint becomes less intense and swollen, 
and pitting is readily produced on pressure ” (A. B. Garrod). The attack may 
spread from the great toe to the other joints of the tarsus or to other joints 
of the body. The first joint of the big too U roost commonly affected. The 
ankles, knees and email joints of the hand and ^vIUt8 are next in the order 
of frequency. 

Doruig the attack there may bo a considerable degree of leucoeytosis, 
20,000 to 25,000, and all but 2000 to 3000 are polymorpho'DucIeaT cells as 
the Impbocytcs and other cells arc unaltered by gout. The uric acid output, 
which was low before, U greatly increased for a few days. Sodium hiuratc 
is deposited in the cartilage of the joint and head of the bone, but the swelling 
and Bti^ess may eventually disappear completely. The acute attack may 
be complicated by a severe gastro-intestmal disturbance which may bo 
fatal. There may be other eyroptoms, such as dyspncca, delirium and coma, 
but these are probably duo to a coincident uramia. Phlebitis of the veins 
of the limb may be a coinplication of an acute attack. 

After the attack, wbetuer as the result of illness or as a consequence of 
the simple living which the patient has endured, the general health of the 
patient is much improved. The attack usually follows in the spring and 
autumn. The second attack may follow at oner, or may be delayed for 
many years. 

Chronic gout. — After several attacks the joint does not recover completely. 
The deposits of urates occur in the ligament and capsule, as well as in the 
articular cartilages aud bones. The joint, therefore, becomes swollen and 
irregular in its shape. The urate is especially deposited in the bursae about 
the joints. In the advanced stages tbe skin over the uratic deposits breaks 
down and masses of chalky materbl are extruded, and the wounds heal with 
difliculty. The general he.alth of tbe patient suffers after several attacks 
and does not recover completely. Dyspepsia is complained of, and the 
patient may show signs of high blood-pressure and arterial disease. The 
urine is increased in amount, and may contain albumin and casts. 

Irr^ular goul, — Almost any syroptom or physical sign which occnired 
in a person who was of a gouty dispomtion was formerly ascribed to gout. 
Cutaneous eruptions, such as ccrema, gastro-intestmal dborders, catdio- 
vasnlar symptoms and pericarditis, headache, migraine and neoiatgia, were 
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all thought to be goutj. A gouty patient may develop any of these diseases, 
but the belief that there is a general type due to gout is now regarded aa 
unfounded. The urine ig usually acid, ami on cooling often deposits uric 
acid crystals. This does not mean that there is an excess of uric acid in 
the urine, hut that the urine is too acid to keep the uric acid in solution. 
On heating the urine the urates are te-diasolved. Gouty persons may suffer 
from calculi. Glycosuria occurs in some cases, but usually responds readily 
to treatment. Albuminuria and casts are present when the kidneys are also 
affected. Elderly persons often suffer from chronic bronchitis. Gout has 
been accused of rendering patients more disposed to iritis, retinitis and glau- 
coma. It is possible that iritis and retinitis have a gouty basis though they 
may arise inaependently. 

Diagnosis. — The diagnosis in a case of clns.«ical gout, with recuning 
attacks of arthritis in the toe or tarsus, is easy, especially if the patient 
comes of a gouty stock or indulges in good food aud drink. The presence of 
tophi is proof positive that the patient is a subject of gout. Toplii must 
bo distinguished &om Woolncr’s tip, fibroid nodules and sebaceous ersts, 
and in cases of doubt an esamtoation should be made for the crystals of 
sodium biumte with the microscope, and for uric acid with the murexido 
test or Folin’s phospho-tuogstic reagent. The blood should be examiued for 
urio acid in all cases of doubt, and if more than 3 mg. per cent, are found 
the case is probably one of gout; it may be normal in omount just after an 
acute attack It must be remembered, however, that the uric add in tho 
blood is Increased in cases of chronic interstitial nephritis, ^yhi}c it is certain 
that gout docs not occur in the absence of an increase of uric acid in the blood, 
the presence of excess of uric acid in the blood does not o.xclude the presence 
of other di.<teases. 

Classical gout is much less common than it was, and the modem tendency 
is to overlook the disease. In the severe csscs of gout in which the joints are 
severely damaged, the X-ray appearances are very striking (Fig. HI. The 
negative shows dark areas where the sodium biurate is deposited in large 
amounts and replaces bone or cartilage, since sodium biurate ia not opaque, 
like the calcium ion. In the less severe cases there may be — (1) lipping at 
the articular margins ; (2) a localised atrophy of the houc ; (31 a narrowing 
of the joint space. These changes occur in other kinds of arthritis and are 
in no way characteristic of gouty arthritis (TJcwcllyn)* 

Prognosis. — ^Tf a patient Jtas once had an attack of gout he will 
always bo liable to another attack, unless he alters his way of living. Tho 
frequency and severity of the attacks can be modified by treatment. The 
prospect of long life depend upon tlio state of the heart, arteries and kidneys. 

Treatment. — Dielelic . — In perhaps no other disease have a greater 
number of dietetic fads been recommended. The total quantity of the 
food should be kept within reasonable limits, and civic dinners snoutd be 
avoided. The meals should be simple bnt attractive. There is little difference 
between the different lands of meat, except that for those who have dyspepsia 
chicken is more easily tolerated than b^f and mutton. There is uo need 
to deprive the patient of sugar, which is a common fad, or of starchy 
food, Imt they should be eaten in moderation. The same is true of fat. 
Some gouty persons are much too stoat, and a reduction of weight is 
beneficial. 
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Ail protcifl foods contain purin, but their content varies widelj (see 
table below). The foods which contaia nwjtc than 100 rogs. pet 100 g. eLouU 
be avoids!, os the uric acid which is formed from the breakdown of the 
purin U excreted mote elowly by the gouty patient than by the healthy one. 


The PuRi.K CoNTEJJT OF Various Foops {R. A. MtCA.vci-) 

Mattri&l Purin Nitrogen inp. 100 g 

{AU tooVei)) (3} cza.) of Etlille Tood 

ng. 


Brains , . - . 


33 

Mutton fpenoml avcraeel 


63 

Pish ( ,. ,. ) 


. 65 



CD 

Beef { „ .. ) 


81 

Birds ( ., ,. ) 


91 

Hearts .... 


. 116 

Cod roc (hard) 


. 120 

Livers and kidneys 


140 

Herring (no roc.s) . 


. 150 

Smelts , . . . 


ICS 

Sprats .... 


180 

Sardines 


. 234 

WTiitcbait 


. 323 

Throatbfcads, Sweetbreads, etc. 

. 42$ 

Herring roc (soft) . 


480 


Attacks of pout have followed very rjoickly after eating sweetbreads and 
after the administration of ptirins for eipenmental purposes. The fruits 
and vegetables which contain an excess of oxalates, x.e, Btrawlwrrics, 
rhnbarb, spinach and asparagus, should be forbidden if oxaluria is 
present. 

Heavy beers, strong wines like port and sherry, all red wines, and also 
champagne, should bo forbidden for gouty patients. The white wines, like 
Graves and hock, may be allowed in raraeration if especially desired. If 
drunk in moderate amount apd well diluted, whisl^ is probably the least 
harmful beverage. Mineral waters may be of considerable benefit to goutv 
persons. Their mode of action is uncertain, but is probably due not so tnach 
to the ingredients of the waters as to the amount of water drunk, the simple and 
restricted diet, and the regular and supervised life wliich the patient leads 
at a spa. Hot baths and donebes are of assistance in aiding the recovery of 
stiff joints. The waters of Buxton and Bath in England, Vichy, Aii-les- 
Bains and Contrex4ville in France, Wildbad and Ilomburg in Germany, 
Carlsbad and hlnrienb.'id in Moravia, and Saratoga, Bedford and ^Vbito 
Sulphur in America, arc the best knowu. 

Local. — During tbe acute attack tbe joint should bo coveted with cotton* 
wool, placed on a pillow, and the bedclothes raised by means of a cradle. 
Hot fomentations or cold lotio plomM e. opio may l>e applied. 

Irtfnal . — The treatment should be started with a purgative, and calomel 
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is recommended- Colciicum is specific for tlie acute attacks. Tie pain is 
usually relieved quite quickly, and the redness of the skin and sTPcuing of 
the joint subside. Fifteen to 30 minims of the tincture in an alkaline mixtnre 
should be administered every 4 hours. The drug may cause vomiting or 
portion, and its action mast be carefully watched. Its mode of action is 
quite unlmown, and it ia of no value in averting an attack. Cinchophen 
(Trade names ; atophan, agotan, phcaoqnin, qninophan) is useless in relieving 
the pfun of an acute attack, but it is most useful in averting attacks. It is 
given in tablet form, gt. 15 three times a day for 1, 2 or 3 days consecutively 
in each week and should never be given continuously. It iucreascs the 
output of urio acid in the urine and decreases the amount of uric acid in the 
hlood, and thus prevents the continuous accumulation of uric acid in the 
body. The drug may, however, produce unpleasant symptoms, such as 
urticaria, dyspepsia and jaundice. The complication of jaundice may be a 
very serious matter, for acate yellow atrophy of the liver may develop and 
death ensue. These toxic effects have usually, but not altrays, occurred ; 
(1) when the drug has been given contLnaously, i.e. without an intermission 
of 4 to 6 da^ between the courses ; and (2) when its administration has been 
continued after minor symptoms of toxic action have appeared. The results 
of the treatment of undoubted cases of gout with cinchophen ate so good that 
its toxic action is most unfortunate. It would seem that its use should be 
restricted to the treatment of gout, and only glvw in short courses each 
week and discontinued at the first indication of intolerance. Further, as 
soon as the acute joint condition has passed, the dosage should be reduced 
to 16 gr. twice a day, one day each week for 2 to 3 months. In a long- 
standing case, it should then be given once a month, or once in 3 months 
for an indefinite period. ./Vspirin and sodium salicylate have a similar action 
to cinchophen and may fac used instead of it. Aspirin gr. 10 with glycine 
gr. 20, is given three times a day for one or two days each week in the chronic 
case, or more frequently if an attack is threatening ; )t is not so efficacious as 
cinchophen, but is unlikely to cause any comphestions. 

The general health of the patient most be attended to and all causes of 
sepsis should be removed. Radiant heat and massage are very useful for 
restoring the movements of a crippled joint. 


OBESITY 

Obesity U a condition in which ibero is an excessive amount of body fat. 

Etiology. — Certain races are more prone to become fat than others, e.g. 
the Dutch, South Germans, South Italians, Maltese, Hebtews, the natives 
of India and Ceylon, and some African races. A clear history of heredity was 
obtained by Futcher in 60 per cent, of hia cases. Obesity may develop at 
almost any age, but it is more likely to ocenr at certain ages ; in babies, in 
children at puberty, in men after the age of 40, and in women during preg- 
nancy or after the menopause. It is commoner among females than males. 

Pathology. — ^The deposit of fat indicates that the caloric valne of 
the diet is m excess of the individual’s needs. This may bo due to tbe 
large amount of food which is eaten, or to a small enei^y consumption in 
the body. Some fat people have a very large appetite and eat much 
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more than is necessary to satisfy their energy rcqnircments. The amonnl 
of exercise which is taken has & great ioflaence on the aroonat of fat which is 
deposited. Thos, a patient who is lying in bed will gain in weight on a diet 
which contains less caloric value than that which ho cats when he b np 
and about. Although many cases of obesity are easily explained on the 
above grounds, there are many instances which cannot be explained so 
fcimply. 

The investigations of the basal metabolbm help ns to understand many of 
these cases. The amount of oxygen which is burnt depends on the state of 
the patient, hlore combustion of oxygen takes place when the patient b 
taking excrebe than when he is at rest, and when ne haa a meal than after a 
abort fast. The metabolbm of the resting, fasting individual b termed the 
basal metabolbm. Thb b expressed in cnbic centimetrtss of oxygen pet 
minute per souarc metre of body surface. The basal metabolbm (p. 431) b 
lower for adults than for children, and gradually decreases with eata decade, 
it b lower for females than males. The basal metabolbm can be altered by 
prolonged undertvuttiliou and by the inflocace of the ductless glands. Out of 
the resnlts of nnderfeeding b a lowering of the basal metabolbm, but the 
oxygen consumption of auch a patient dnni^ exercise b unaltered. The action 
of the thyroid gland on the basal metabolbm has been carefully studied, as 
there are two cUnical coudltioos in which the thyroid plays an Impoitaut 
part, namely, (1) in bypoth^Toidbm, and (2) hypertbyroidbm. la the first, 
the patients, among other s^Tuptoms, tend to increase u weight, and the basal 
metabolbm in these oases ts much lower than usual. In the second, one of 
the prominent complicatioos b the rapid loss of weight which occurs, and the 
basal metabolbni b much increased m these cases, and can bo increased bv 
gimg thyroid extract and decreased by cemovsl of large portions of the gland. 
When the basal metabolbm b low, it is clear that the patient will tend to get 
fat, although he b eating less food than a patient whose basal metabolbm b 
lugli. These experiments help os to onderstand many coses of obesity. 

The action of the other ductless glands b not so well understood. ^Mien 
the posterior lobe of the pituitary gland b damaged by a tumour, considerable 
changes take place in the metaboUsm. The patients grow fnt, and the fat 
b deposited in the characteristic feminioo situations, i.e. the breasts and 
hip m male and female patients (Frdhiicb’s syndrome). When the anterior 
lobe b removed in dogs there u an increase in the weight of the animal 
(Cushing). Tumours of the adrenal cortex are aasociated with obesity and 
Ic*5or>s of the hypothalamus may aUo l>e responsible. 

The sex gliinda have a considerable ii^ucnce on the metabolum. When 
the gUuds develop at puberty there may be au increase or decrease in the 
fatty deposits. The icmale lays down fat around the lireosta and hip, 
and assumes the characterbtic feminine form. Removal of the testicles, os in 
cnnuchs, usually causes au increase in the body-weight. Dnricg a pregnancy 
women often grow stout long before they have to restrict their normal 
activities, while after the pregnancy b terminated, the patient may lose 
weight, and recover her iiTOre. At the menopause many women tend to 
become stout and men usu^y get fat if castrated. 

In obesity the fat b deposited in the subcotaneous tissues, the gre.it 
omentum, mesentery, and aronnd all the organs, such as the heart and 
kidneys. 



OBESITY 


467 

Symptoms. — The presence of large deposits of fat limits the activities of 
the patients and destro^ys tlieir good looks. Slany of the patients feel Kell, 
but some conii)lam of difficulty in moving about, because of their great bulk. 
Others complain of shortness of breath on the least exertion and may suffer 
&om cardiac failure. Some of the patients are anscmic. Eczema may occur 
on those parts of the skin which tocch each otljer. Diabetes mellitns occurs 
more frequently if patients arc over weight. 

Tfeatinent.--A'rtetic. — If the patient has only gained a little weight, 
moderate restriction of the carbohydrate ond fat of the diet, together vdth 
an increase of exercise, may be sufficient. This is the basis of the well- 
known Banting core. "When the obesity is considerable, more drastic 
treatment is necessary if the patient really wishes to lose weight. Ibe 
treatment may be started in two wnye. (1) With a fast day, when the 
patient should stay in bed. Tea and coffee, with milk and sugar, and gravy 
Bou^ may be taken in. any quantity. The fast day will often cause an 
initial drop of 1 or 2 lb. in weight and abo a reduction is the size of the 
patient's appetite. The fast clay should be repeated once a week, and after 
a few times the patient need not atay in bed. (2) With a fruit day. A 
sufficient amount of fruit and vegetables is taken to provide 80 g. of 
carbohydrate (sec Food-Tables, p. 451). The fruit day causes less dis« 
comfort than a fast day, partly because of the bulk of the food eaten and 
partly because the caroohy^tc roaintnins the blood sugar at the normal 
level, and so prevents the formation of acetone bodies. The patient will 
be more wilUng to repeat o fruit day than a fast day once or twice a week. 

The three components of the djet, $.e. fat, carbohydrate, and protein, 
should be reduced In dliTcrcnt proportions. The fat should be reduced as 
much os possible, because it has a very high caloric value and the patient 
has already an excess of fat in his body. Butter, cream, the fat or meat, 
and especially that of bam and bacon, should be avoided. Chicken is better 
than mutton or beef, as it contains less fat, while white fish contains no fat. 
The carbohydrates should be considerably reduced, but this must be done 
cautiously ; for many patients aro made miserable, complaining of lassitude 
and extrema himger if less thau 100 g. of carbohydrate arc given. Tliis is 
probably due to the blood sugar being too low, since these symptoms occur 
as a result of an overdose of insulin (p. 440). The protein should be reduced 
least of all, for its combustion causes ao increase in the metabolism of the 
body — the specific dynamic action of proteins. The total caloric value of 
the diet may have to be reduced to 1500 calories (carbohydrate (Cj, 150 g. ; 
protein (P), 70 g.; fat(F),61g.); 1000 calories (C, 100 g. ; P.TOg.; F,32g.); 
500 calories (0, 60 g. ; P, 40 g. ; F, 10 g.) (see Table of Food Values) before 
the patient begins to lose weight. The protein should be given in two meals 
only, or if very small amounts are allowed, in one meal, since it is better to 
i^ke two or one good meal rather than three poor meals. The other meids 
should consist of starchy foods, fruit y^etables, and salads. The weight 
should not be decreased too rapidly. AVhen the fat in the diet is small in 
amount the patient will suffer from a lack of vitamins A and D. T!^ should 
be pven in the form of radiostoleum, or adexolin, min. 3 once daily. A 
decrease of 1 to 2 Ib. u week and 7 to 8 lb. a month is sufficient. The treat- 
ment should be persevered with until the patient's weight is about the average 
for the height and age. The patient sbould be encouraged to take more 
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exercise, but this shooli] stop short of mduciog unduo sbortocss of breath. 
FbyBtcal driil and ma&sage arc of considerable a.S5istaiico in increasing the 
energy needs of the body. Care shonlJ bo taken not to eat more than usual 
after exercise, for thb wiU neutralise any good effects of the exercise. A 
daily tepid bath (G0®-70* F.) for 30 minutes wDI often aid the loss of weight. 

Thyroid has l^n used in the past rather indiscriminately, as it increases 
the basal metabolism. If the patient has a low metabolic rate (B.M.I1.}. 
it should be prescribed ; but if the B.M.II. is already normal, it may c-atise 
harm. The usual dose is 1 to 2 gr. twice daily. A careful watch should be 
kept for the onset of tacbycardia, tremor, sweating, and glycosuria. WTien 
the is raised, more insulin has to be provided, and an elderly p.aticnt 

with a low sugar tolerance may develop glycosuria and have the symptoms 
of diabetes mcUitos as the result of the adminbtratioo of thyroid. 


LIPODYSTROPIOA PROGRESSIVA 

This is a rare condition, in which the subcutaneous tissues of the upjicr 
part of the body lose tbcii fat, while those of the lower half remain un* 
changed. 

Etiology.— Fcnmles ate affected more often than males. The cause of 
the condition is quite unknown. 

Symptoms.— The patient feels perfectly well, but comphins that the 
appearance of the face bos altered. Laving become much thinner. The 
eems and trunk may also be similstly effected. The condition starts in the 
face and gradually descends to the arms and trunk. The legs arc usually 
unaffected. On examination, the skin can be picked np easily and it « 
obvious thrut there is no fat in the subcutaneous tissues. Tbo malar bones 
arc very ptotaincat. The whole appcatanco of the patient euggesta a severe 
wasting dlsca.se. The breast and mons veneris in females are usually 
unaffiKTtcd. 

Course. — The condition progrc.ssca slowly. 

Diagnosis. — This is readme by comparing the aubcntancoua tissues of the 
upper half of the body with those of the lower. The presence of a severe 
wasting disease must of course l>e catcfully excluded. 

Treatment. — Xothing is known which has any effect on the condition. 
The patient shoold be assured that no serious disease is present. 


TUB LIPOMATOSES 

Etiology. — This is unknown, but changes both in the thyroid and 
pituitary have been desenbed. 

The main types of the disease are : 

1. Jdoporis dolorosa {Dorcurn’t Distase ).^ — ^This syndrome is much 
vonunontr in women than men, 7 to 1, and begins between the ages of 45-tO. 
The onset is verj* gradual and insidious. There is an increase in the fat 
chiefly (1) on the shoulder girdle atui upper atm and to a lesser extent on 
the forearm ; (2) on the buttock thigh and to a lesser extent on the legs ; 

* Ljon, Jrt\. lot. vl., 1010, p. SS. 
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(3) on the abdomen and back, so that the fot may hang in folds. The hands 
and feet are nnafTected. The ddn is not adherent to the fat. The fatty 
deposits have a peculiar te.Ttare and has been described as like a bag of 
vorms or caked breast (Dereum). These fatty deposits may be exquisitely 
tender or may bo quite painless. In some cases pressure on the nerve trunks 
may cai^e pain. Great asthenia may be present. Mental changes may occur 
and vary from mild to severe psychic changes. 

Diagnosis. — This is made by the distribution of tbe fat and the freedom 
of the bands and feet from excess fat, together with the complaint of pain 
in the fat areas. 

Treatment. — ^This is very unsatisfactory. Thyroid gr. 2-4 once a day 
is worth B trial, but a careful watch must be kept for symptoms of intolerancf 
like tachycardia, sweating, tremor and glycosuria. Extracts of the anterior 
lobe of the pituitary have been tried, but at- the present time doubt is cast 
on the eiEcacy of any of the preparations given by mouth and none ate 
available for subcutaneous injection. The general dietetic treatment for 
obesity should be instituted as soon as possible, 

2. Noduhr circumscribed liponwtoris.— The Upomata may be few in 
number or very numerous, symmetrical or asymmetrical, large or small. 
Most of them arc painless, but some are re^ tender and painful. Asthenia 
and mental changes, such as occur in adiposis dolorosa, may be present. 

3. Diffuse tfjmme4rieal lipomatosis of the neck — This conmtion occurs 
chiefly in males, and the tumour usually appears after the age of 20. The 
thyroid and pituitary glands showed patholomcal changes in two cases. 
The fatty tumour is dlTusc and symmetrical. The common sites are beneath 
the chin, at the nape aud base of the neck, and the pre- or post-auricular 
region, and occasionally on the tmnk. The tumour bears no relation to the 
general obesity of the patient. It is tisually complained of because of the 
wAguremeut which is caused. Pain, asthenia and mental disturbances may 
be present. 

4. Neuropathic cedema, pseudo-adema, pseudo-lipoma . — Swelling of tbe 
limbs may occur in patients with hysterical affections. This resembles at 
first sight an oedematous swelling, but it does not pit on pressure. It is 
due to a deposition of fat in the subcutaneous tissues. 

Treatment — This is very unsatbfactory. Thyroid gr. 1 t.d.s. has 
girea the best results, hut pitaitsry {posterior lobo) extract should be also 
given a trial. Aspirin may relieve the pain. 

Georoe Gradam. 
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VITAMINS 

A C0MPi.r.TE and balanced diet most contain a sul&cioney of encli of the 
ritaroina as well aa the eorrc<;tiinionut and proportion of protciu, fat, carbo- 
hydrate and mineral salts. Vitamins am present in only minute amounts in 
•various food-s and were simply described by t!\c letters, A, B, C, D, etc. 
Nearly all have been isolated and sjuthesiecJ by chemists, and the^ have 
been named acconlincf to their properties and functions. The list of ritamins 
is as follows ; 


Tal soluble. 


fD “Same as Dj. 
s' Dj«> calciferol from ergostetol. 
|j< Us-ftom T-dchydrocbolestetol. 
Q |^p*^from other stcroU- 
E “a-, and ytocophcTol. 


’Ki«*inetliylphytylnaphlhaqumoDe* 
K|«=inethyl difarnesyl naphtha- 
quiuone. 

K synthetic = 2 methyl naphtha- 
qninone. 


Wafer soluhk. 



ancurin or thiamin (F). 
not yet identified. 


^ rBj (0) “rihollavin. 

•i Bj-adermin or pwdojin. 

5 J nicotinic acid or amide, 

8 I Kincm. 

I Bj® mainly pantothemo acid. 

1, Biotin (II). 


s'rG *ascorhic acid (cevitamic 
2-< ncid). 

l_P froTo bc'-penilin. 


At'i(amtno»is . — Absence from the diet of any one of the major vitamins 
causes a definite deficiency disease ; scurvy (lack of C), rickets (D), beri-beri 
(Bj), pellagra (By), acrophtbainua (A). In the Bntish Ides these major 
deficiency dise.uses are rare ; the most common, rickets in children, now 
occurs in less than 5 i>er cent Alwence of any one of the minor vitamins, 
Bj. B,. E, II, K, P, induces certain specific symptoms. 

IlyponlamittosiJi . — Mote tn^tcUous and less ohriously connected with the 
diet arc various chronic conditions due to partial defiecney of one or more 
vitamins, probably for a penod of years and perhaps not fully manifest till 
, middle life. 

The minimal and optimal intake for each vitamin is known with fair 
accuracy. There is indaviduol variation, and certain conditions, e.ff., preg- 
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nancy, infectious diseases, intestinal parasites, greatly increase the require- 
ment. The application of scientific 'work to the feeding of the nation 
during the war years 1939-1944 largely accounts for its good health in this 
period. 


Vjtauw a 

The presence of an unknown anbstance in fats hecamo obvious from 
the normal growth of rata on some fats, bnt not on others. Animal fats, 
except lard, and the fat of green leaves promoted growth, while vegetable 
fata extracted from seeds did not. The growth-promoting values of the 
fata were very different, the very high vaine of cod-liver oil being most 
striking. Green leaves were superior to butter. The vitamin A value of 
milk was low, and was denved from the green food of the animal. Green 
leaves, carrots, and other parts of plants contain carotene, formed in the 
plant at the same time as chlorophyll. Carotene has also growth-promoting 
properties, and is pro-vitamin A. Carotene was ehown by Moore to be 
converted in the liver into vitamin A. Three varieties of carotene are'dis- 
ting^hed, a, /3, y, of very similar formulm. /J-carotene yields two molecules 
of vitamin A ; the others only one. Other carotenoid pigments in plants 
ato also precursors of vitamin A. Under the most favourable conditions 
only 50 per cent, of carotene is changed into vitamin A ; mote usually 30-40 
per cent, is converted. Vitatoin A (as well us carotene) is stored in the liver ; 
body fat stores very little. Storage of vitamin A is helped by fat and vitamin 
£ in the diet. Normal human Hver cout^s 200 International units per 
gram of wet tissue : at birth, however, the liver contains very little vitamin A. 
The livers of fresh-water fish contain vitamin A;, a slightly different com* 
pound, and there are other precursors, such as kitol in whale liver oil. 

On account; of the numerous precursors in plants and different forms in 
which vitamin A (an alcohol) and carotene exist in animals, chemical methods 
of estimation of vitamin A values of foods ore dilficult. The estimation is 
made by feeding experiments with pure jff-carotene as standard ; 0*0 micro- 
gram (millionth of a gram, /»g.J is one international unit. One gram of 
vitamin A from fish livers equals 3,000,000 int. units. The approximate 
values of some foods ato : halibut-Iivcr oil, 16,000,000 ; cod-liver oil, average 
200,000 ; calf's liver, 46,000 ; ox liver, 16,000 ; spmach, 13,000 ; cream 
cheese, 4GOO ; butter, 2600 ; egg yolk, 3000 ; cheddar cheese, 5500 ; milk, 
2300 international units per 100 grams or 3V oz. 

The daily requirements of adults arc 3000 to 4000 ; of infants 2000 to 
2500 ; of older cmldren and nurring mothers 4000 to 6000 int. units. 

In the absence of vitamin A from the diet, young animals cease to grow, 
and as soon ns stores in the body are exhaust^ become very susceptible to 
bacterial infections entering through the mucous membraues. The function 
of the vitamin is to keep healthy the moist surfaces of the epithelia and 
prevent hype:^laria, metaplasia, and kemtinisatiou. If the supply of 
vitamin A is insuEcient the fur of animals and feathers of birds become 
dry and ruEed, and the first visible aymptoms are a peculiar and charac- 
teristic eye disease similar to xerophthalmia which had been observed in 
children. The eye diseaso is a special instance of keratinisation. The only 
treatment is vitamin A in cod-liver oil or other fish-liver oil. Local treat- 
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Bcnt is of no avail. Cases of xeroplitbalmia -were described by Budd in 18J2, 
recordc<l by the explorer Livingstone in Africa in 1857, and Bloch, 1917- 
1921, obser\’cd many cases In Copenbageo. 

Diets low in vitamin A lead to respiratory infections and broncho- 
pneumonia. Absce-sses at the base of the tongue, suppurating glands, pas 
in the middle ear, septic nasal sinuses, and infections of tbe digestive and 
penito- urinary tracts ate noticed in animals, and have been clinically observed 
m man. Urinary e-tlculi ore common in experimental rats. In India, where 
atone is prevalent, McCatiiaon found that foods with vitamin A counteracted 
their formation. Toad skin is another sj'mptom of vitamin A deficiency. 

The cpitbeUum at tbe junction of tb© teeth and gums in dogs was shown 
by Way Jlellanby to become overgrown and infected with raicro-organbms 
(pyorrbma). Vitamin A is necessary for the formation of dentine and enamel. 

Lack of vitamin A causes degcncrativ-o changes in the spinal cord and 
the medullary sheaths of the edatic nerves, and to disturb.ince of the crstral 
cycles and faiinrc of ovulation. In puppies E. Wcllanby has described bony 
overgrowth and deformity at the base of the skull, causing destruction of 
the ^visions of the auditory nerve with production of deafness. 

Ilctnemlupla or rught blindness (really nyctalopia) U due to lack of 
vitamin A, the mother substance of visual purple. Inc dark adaptation test 
is a handy method of examitung individuab for their state of vitamin A 
nutrition. Harris and bis colleagues made a special study of this tost, in 
which the tcehnj^uc must be carefully controlled. Thirty per cent, of children 
in an elementary school were deficient in vitamin A, ana 39 out of 40 became 
normal after treatment. All children in a homo where vitamin A was 
abundantly supplied were normal. Estimation of vitamin A in the blood is 
A better metbra of determining the nutritional level. Earlier indication of 
vitamin A deficiency is xeroais conjunctivte, detected by biomictoscopy 
(Kro-sc). 

VlTAUl.V D 

The early work of E. McUanby on the prevention of nckela by fats showed 
that they were much tbe same ns those cootaining vitamin A. The difference 
between vitamin A and the antirachitic substance was demonstrated by 
WcCollom, who found that cod-liver oil, after aeration at n high temperature, 
was still antimcbilic but not anti-xeropbthaluuc. The antirachitic substance 
was stable to heat, and distinct from vitamin A. WcCuIIum called the anti- 
rachitic substance vitamin D. The existence of two vitanmis in fats was 
confinnol from cxpeiimcnla with spinach ; spinach was strongly growth- 
promoting and anti-xerophthalmic, but failed to prevent rickets, opinach 
and green leaves contain vitamin A, but not vitamin D. Butter contaica 
vitamin A, and very little vitamin D. Cod-liver oil contains vitamins A and 
D in large amounts. The irregular distribation extdained tbe varied beh.iviour 
of fats. 

Slellanby later investigated the rickets-producing effect of cereals in 
the diet. It was counteracted by vitamin P. The addition of calcium salts 
was also compensatory. The rachitic eubslance in cereals is pbytin. Phytia 
has no toxic action, but forms an insoloble calcium salt and so removu it 
from eolation ; it has also an inbibitiitg action on the assimilation of calcium 
and phosphorus. Tbe phosphorus of phytin is not available. Soluble 
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piosphatcs are necessary in a lorr pliosphonis'dict. May McUanby carried 
out parallel experimente on tha teeth. ' Perfect teeth were produced with 
an ample supply of vitamin D In the diet. Decayed teeth were associated 
with too little vitamin D ; and similarly, with cereals in the diet if the 
calcium, pho^homs, or vitamin D were too low. 

The physiological action of vitamin D is to regulate the absorption of 
calcium and phosphate from the food in the intestine bo as to maintam 
these elements at their proper and optimal level in the blood. In the diagnosis 
of rickets the estimation of calcium and of phosphate in the blood is of value. 
A better indication of incipient rickets, however, is the estimation of blood 
phosphatase, a high blood phosphatase being an early symptom of rickets. 

The curative action of sunlight upon rickets was well known, and could 
not be explained by the existence of a vitamin. The demonstration by 
Huldschinski, in 1920, of the curative action of ultra-violet light from a 
mercury vapour lamp made possible the experimental study of the action 
of light. Hume and Smith, at the Lister Institute, made the first observa- 
tions leading to the explanation. Rats were kept in cages with sawdust 
as bedding. Some cages were exposed to ultra-violet light and others not 
so. Rats in the exposed cages aid not §et rickets, while the others did. 
The rats were seen to eat the sawdust. Light had produced in the sawdust 
an active substance having the effect of vitamin D. Kaxt, foods knoim 
to bo rachitic were closed to ultra-violet light *, they become outirachitio. 
The substance so activated was located in tbc fat, ami traced to cholesterol 
and finally to an impurity in the cholesterol, later identified as ergosterol. 
Pure ergosterol from yeast on exposure to ultra-violet light is converted 
into active vitamin D. The new vitamin was isolated and called calciferol, 
and lettered Dj. Vitamifl D«, or calciferol, is not identical with vitamin D in 
fish-liver oils. A sterol, 7-dchydrocholcsterol, was mode from t^olesterol and 
activated by ultra-violet light into vitamin D 3 , which is os active as vitamin 
Dj. The same substance has been isolated from fish-liver oils, so it seems 
that vitamin Dj and D are identical. Both D. and D, arc equally active in 
preventing or curing rickets in rata and man ; m ciiicka, however, vitamin Dj 
IS more active. The production of an actii'c vitamin V from a sterol by 
ultra-violet light depends upon the structure of the sterol. Many sterols 
have been examined, and several give active vitamins, D 4 , Dj, etc. Many 
are present in’vatious foods, and serve as precursors of vitamin D. 

Two factors are needed in the prevention of rickets — the one ergosterol or 
other sterol and ultra-violet light. Foods may contain the sterol or the 
activated sterol. The latter prevents rickets. The former is activated 
directly in the food, or indirectly, after consumption, in the fat under-the 
skin. As a preventive measure against rickets the irradiation of foods is 
not altogether practicable. The food may become unpalatable and vitanun 
A is destroyed. Irradiated yeast is sometimes given to cows to improve 
the vitamin D value of their milk. Since calciferol has become a cheap 
commercial substance the best way of improving the vitamin D content 
of foods is by its direct addition in suitable quantity, as is carried ont with 
dried milk and with margarine. Calciferol is available for medical use in 
various forms. Ovetdosage with caldferol must be avoided. The effect 
of high doses produces a big rise of calrium and phosphate in the blood, 
leading to abnormal deposits of calcium phosphate in the vascular system, 
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spleen, Jddncj-s, liver and lungs. The best method of securing \-itamm D 
is in ordinary foodstufia rrith the atetol which is activated later by Kunlijtht. 

The vitamin D content of foods is expressed in international nnita. The 
international unit of vitauun D is 1 tag. of olive oil containing O-OSj micro- 
gram of calciferol. One unit daily heals rickets in young rats in 8 daj-j. 
Coward and Morgan have given the following ligures per 100 grams : halihct- 
liver oil, average 257,000; cod-hver oil, 12,700; Wtter, average, ICO to 
200 ; cream, 50 ; milk, 10 to 100 ; egg yolk, 150 to 500 ; canned salmon, 
COO to 600 international units. 

The daily icqnwemcnt of viianiin I) >aTies with the available sunlight, 
the amount of sterol in the food, and the amounts and proportions of calcmci 
and phosphoms. The U.Sjl. Children's Burcan recommends for infants and 
childten, 50fWX)0 int. units to be inctcascd to 1500 onita at end of the third 
month. A teaspoonful of standardised cod-livcr oil gives 500 int. units 
In an ordinar}’ diet adults have 150 or more int. units. Pregnant and 
lactating mothers require at Icaiit double this amount. 

ViTAsiis E 

The failure of mm to reproduce on a diet containing cod-livcr oil (viMmias 
A and D) and yeast (vitamias Dj and Bj), annooncccl by Evans and Bbbop 
in 1022 and corroborated many times, is due to the absence of another fat* 
soluble Adtamin E. RaM do not need vitamin C. Vitamin E is found in 
the oil of lettuce and preen leaves, nod In the germ of whole cereals. Mtamin 
E has been isolated from wheat germ oil, identified and synthesised. Three 
varieties exist, known as a-, p- and y-tocopheTol ; o-tocophetol is tbe most 

f iotent. Vitamin E resists oxidation, but is de.itroyed by contact with ranriJ 
ats or with iron salts. Vitamin E acts as antieudant delaying rancidity In 
naliital fats and oils. It protects vitamin A against oxidative loss in the 
tissues. 

The failure of reproduction is “ resorption gestation,*' i.e. death of the 
fectus in the uterus and its resorption into the maternal orgnmsm. Females 
recover after pving wheat germ oil, hut in males Iho germ colls degenerate 
and Blcrilily is permanent. Other elTccM of Mtaniiu-E deficiency arc de- 
generation m the kidnej's, discoloration of the uterus, muscular ^trophy, 
and alimentary exudative diatheses. There is no coafinnation of^ reported 
cures of ndscaitiago in women. Cases with aching limbs, fibrillar n«lule.s on 
arm.s and legs near the joinM with creatinuria were relieved by treatment 
with 100-200 mg tocopherol for 8-00 week-s. 

VrTAjfiN K 

A deficiency dLsea«e characterised by sulicutancous and intramuscular 
hicmorthagea with delayed cloltmg of hloovl in chickens was described by 
Dam and Hchonbeyder, in I93-I, and B<5cnhcd to lack of a fat-ioluble tbenao- 
slaWe vitamin K. The long clotting time is duo to reduced prothrombin 
content of the blood. The prothrombia time teat of Quick using Immsa 
thromboplistin is used in diagnosis. Vitamin K ii moit abundant in Log'*- 
liver fat, and green leaves. Two natural aubstances vitamins Kj and K* 
have been isolated and identified as 2, Jkdcriralives of I, 4-nnphth.'iqnmone. 
8)*nthetie 2-inethyl-l, 4-naphBt2iaqaiDOQO has similar properties. Cbnically, 
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injections of emulsions of vitanxin K tave produced a teduction in tie 
clotting time of the blood of patients with obstructive jaundice, due mainly 
to defective absorption from absence of bile salts. Htemorrliagic states in 
iiJancy have responded to treatment with tbe vitamin. It is stated that 
vitanun K deficiency is tbe cause of part of tho mortality of the new-born 
infant, in wticb the plasma prothrombin sinl^ to a very low level. Prophy- 
lactic treatment of the mother with 20 ng. prior to birth or of the new born 
is successful. Two #ig. daily are reqnirra for maintenance. Normally, the 
rise of prothrombin level occurs when mother’s milk becomes abundant. 

Vitamin B, 

Eijkmann’s observations (1897) that fowls on a diet of white rice suffered 
from a peculiar form of paralysb called jHflt/neurilis ^oJh'rtorMxn, very similar 
to the symptoms of benberi in man, nnd tljc cure of both birds and man 
on being given whole rice or rice bran, were the foundation of investigations 
on deficiency diseases. Whole cereals, pulses, and nuts were also found to 
be preventive, whereas white cereals led to the disease. The idea that a 
disease resulting from the absence of some unknown substance from the food 
is doe to Grijus (1901). The idea was strengthened by Fraser and Stanton's 
extraction of the preventive substance h^ means of alcohol, nnd Funk’s 
Isolation of au impoio enbatauce, vitanune, which cured polyueuritis in 
pigeons. 

The occurrence of beriberi amongst our troops in the Dardanelles and 
Mesopotamia during tho War of 19l4-]918stio)u]ated further iuvestigations. 
Numerous foods were tested for their anti-beriberi value by Cooper, and bv 
Chick and Hume at the Lister Institute using the pigeon as test amraal. 
Their data on the cure and prevention of polyneuritis in pigeona were so 
similar to those on the growth of rata on foocb tested for water-soluble B 
that these two unknowns seemed identical, but there were some differences 
to cause doubt. Another difference was in the stability to heat. Tho anti- 
beriberi vitamin is destroyed by high temperatures, especially in presence 
of alkalis, but the water soluble growth vitamin is stable. The Vitamin 
Committee of the 3Xedlcal Research OouuciJ adopted the ■view of two different 
vitamins. They called tho anti-beriberi vitamin and tho growth-pro- 
moting vitamin Bj. The irregularities in distribution were due to differences 
in amount; yeast contains hath e^waiJy; wheat, germ has mote Bj than 
egg white has B 2 , but not ; and meat has more Bs than Bj. The com- 

S arative vitamin Bj values of most common foods were examined by Flimmer, 
losedale, Raymond, and Loxvndcs, but in the absence of a definite standard 
at that time the data were quoted in terma of dried yeast as 100. Their 
figures correspond in most cases with the figures by newer methods in terms 
of the international standard. Vitamin B, is most abundant in dried yeast, 
yeast ertr.icts, germ of cereals, pulses and nuts, with very little in leaves 
and fruits. Liver, heart, kidneys, egg yolk and cod’s hard roe contain 
appreciable quantities, but lean ffreh nnd fish flesh very little. 

Estimations of vitamin Bj in foods were made by Baker and ^Ytight by 
tbe bradycardia method of Harris and Bitch. The rate of the heart-beat of 
rats on & diet deficient in vitamin Bt falls from about 650 to 300, and is 
rapidly restored on giving food containing •vitamin B^. The vitamin Bi value 
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of the food is estimated ty detenoiniog the Atnonnt of the food which restores 
the heart-beat iti comparison with a standard preparation made from rice 
bran or a standard quantity of pure ritamin A purely chemical method, 
in which the vitamin Bi is extracted and determined after oxidation to 
thiochrome was developed bv Pyke (1010). 

Vitamin Bj was isolated from rice bran and yeast, and its chemistTy 
folly established. The pure synthetical Wtamin, called ancurin or thiamin, 
is available for medical use and other purposes. Aneurin hydrochloride was 
adopted in 1933 as standard of measurement. Three micrograms correspond 
with one international unit. The amounts of aneurin in some common foods 
in micrograms /ig. per 100 prams arc: dried yeast, overago 9000; yeast 
extract, inarmite, average 6000 : wheat germ, bemax, average 3900 ; whole 
wheat, average 900 ; whole wheat bread. SCO ; brown breait, 150 to 420 ; 
white bread, 30 to GO ; oatmeal. 300 to 510 ; lentils, C30 ; haricots, SCO 
to 480; fresh peas, 90 to 120; canned peas. 3C0 ; walnut, harelnot, 450 
to 600 ; vegetables, 30 to 210 ; fruits, 30 to 120 ; potato, 90 to 120 ; lean 
me-its, 90 to 150 ; pork, ham, l^an, 6W) to 960 ; fish, 90 to 120 ; milk, "0 ) 
cheese, 0 to 90 ; liver, Iddney, 450 to 570 ; epg yolk, 420. 

Ancttrin is cioaely connected witli the metabolism of tMl>ohydjate. In 
the form of its pyropbosphoric ester it U'comea co-aarboxylosc, which is 
concerned with the removal of pyruvic ^d. In the abseucc, or with 
little aneurin pyruvic acid accumulates in the blood, tissues and brain. 
The excess of pyruvic acid in the brain causes tbo he.v! retraction, the 
snontom of polpneuritis, in birds, and is the cause of bradycardia. In man 
the heart beat increases in rate. The estimation of pyruvio acid in the 
blood is a p^ible meaiu of detecting and coufinning beriberi. 

ikncurin Is excreted m the urine, in winch it is estimated by oxidlsmg to 
thichrome, and extracting with butyl alcohol. Thiochrome shows a marked 
fluorescence in ultra-violet light according to quantity. Harris suggested the 
estimation of aneurin in urine to ascertain the level of nutrition of vitamin 
B,. The resting level of the subject is detennined and a test dose of 1050 pg. 
is pven. In normals about 25 percent, is immediately excreted as estimated 
3 hours later. If less is excreted, the body is not saturated and the subject 
is on too low a level. The normal excretion varies acconUng to diet from 
50 to 170 /<g. in 21 hours : 90/<p. iseuhnormaj. On the reputed daily require- 
ment of 900 //p. the output is 137 to 233 /ig. On diets deficient in aneurin 
the output is 50 to 80 /<g., in cases of beriberi amost 0. Women show lower 
values during and after pregnancy. 

The, lequisesseat o! vitasnia Ui by man depends on body weisht and 
energy metabolism. The amounts of Wtamin B, in diets leading to beriberi 
were calculated by Baker and Wright to be 450 to 760 /ig. : a lO-slone man 
consuming 3000 calorics requires 900 /‘g. daily to protect from beriberi ; 
and a 14-8totie man, 1125 jtg. Other authors estimato a daily requirement 
of 900 to 2700 /Ig. The typical diet of white bread, butter, meat, sugar, 
and vegetables contains GOO to 1050 /»g,, and in the case of the iioorcr classes 
usaally the smaller amounts. A large projwrtion of the population is con- 
eequeatly on a borderline diet. The effect of borderline uiets, hypo- 
vitamin«»is, can be judged from the numerous experiments on birds and 
rats. With very IllUe, the animals soon die with typical symptoms ; with 
larger but still insufheient amounts, lifu b longer; with still more, the 
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aaimab live longer and die withont showing the typical sraipfoms. Post- 
mortem examination shows enlarged heart, and intestines fall of nndigested 
food. SlcCarrison found these symptoms in the early stages of beriberi. 
The chronic enlarged heart and dropsical tissues were considered to be due 
to too little vitamin Bi. II- J- Bowlands studied the effects of too little vitamin 
Bj on rats. He observed distension of the stomach and visceroptosia, and a 
slower evacuation of the bowels. Besistance to infection was weakened, and 
bacteria entered the body through the degenerated mucous membranes of 
the intestinal walls and infected other parts of the body. Drummond, Baker, 
and Wrigbt (1938), in continuation of Howlands’ work, found that rats had 
a shorter duration of life, smaller litters, ami a greater incidence of gastro- 
intestinal lesions, especially ulcerations. Constipation, ulcers and cardiac 
troubles may thus in many eases be attributed to diets low in vitamin 

ViTAULs- Bj Complex 

Several factors, Bj, Bj. B? with Bj mainly pantothenic acid and II or biotin 
compose vitamin ^ complex. The mam mcmcal interest is in Bf or nicotinic 
acid amide or niacin which cures the chief symptoms of pellagra, and Bj 
ribo&avin, which cures angular atomatitU. B 5 p^dossn or adermin is also 
legnircd. Biotin is connected with so-called egg-white injury. 

Generally, but not invariably, associated with a maize diet, pellagra 
occurs in parts of S.E. Europe, Egypt, and in southern districts of U.S.A. 
It was drst described by Pedro CaeaU in 1707 under the name of mat it ta 
rosa, and attributed by him to a poor diet. Qoldberget in U. 8 .A. eliminated 
the disease in parts of U. 6 .A. with an increase of animal foodstuffs. Hence 
pellagra was attributed to lack of animal protein, or more specifically to 
absence of one or more amino acids not present in the proteins of maize. 
Experimental work did not support this idea. As dried yeast, beef, liver, 
salmon were highly curative but not casein, Goldberger concluded that 
there was a special pellagra preventing or PP factor. Its distribution in 
foods was so similar to that of water soluble B, or vitamin Bj, that he thought 
the two were identical, especially as rats on a synthetic diet containing a 
preparation of suffered from a dermatitis seemingly analogous to the 
dermatitis of pellagra. Iiactoflavin, or more correctly riboflavin, was next 
isolated from egg white, milk and liver. It cured the rat dermatitis. Pure 
synfieticaf riboflavin, however, did not have the same result, and so it was 
assumed that an impurity, Bj, in the isolated riboflavin was the curative 
vitamin. Preparations of i-itamia B,. free from riboflavin, cured the 
dermatitis, but the animals failed to grow. GroTvth was restored wth 
riboflavin. Por rats the two vitamins are thus essential. Bata on a pellagra 
producing diet of maize and other cereals do not experience the dermatitis, 
as the cereals contain vitamin B*. Vitamin B 4 is not the PP factor, and rat 
derm-ititis is not an.alogous to pellagrous lesions in man. 

It was known that dogs on a pellagra-producing diet suffered from sore 
mouth and tongue — “ black tongue ” — and were cured by diets with yeast, 
beef, liver, etc. One of the best curative materials of both black tongue 
and peDagra is liver extract. Elvehjem (1937) isolated from liver extract 
a substance resembling nicotinic add. On testing pure nicotinic acid on 
dogs with black tongue, they were cured. Four cases of pellagra were treated 
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by Fonle ei al., and were cured, and later clarca cases were cured by Spies 
rt al. with intravenou-H injections of 30 to 100 mg. daily. Doses of 50 to 
1000 mg. have been given to man without barm, but large doses give a 
senMtion of beat with flushing of the face, chest and back and tingung of 
the skin. Martin, Chick el al. found that pigs on a pellagni-producmg diet 
suffered from lesions similar to pellagrous lesions in man, and again nicotinic 
add was enratire. Rats differ from man, dog, pig and monkey in not 
requiring nicotinic add, but all need riboflavin anu adermin. In man not 
all the symptoms of pellagra arc cured by nicotinic aetd. The absence of 
riboflavin leads to scalinesa and inflammation of tho Ups, and cracks at 
the comera of the mouth — angular stomatitis." Chick, Macrae and 
Worden have discovered that rata on a prolonged deficiency of adermin suffer 
from epileptic fits, also prcdously observed in pigs. For the prevention of 
pellagra nicotinic acid, nboflavin and adermin are csseutini, though tho 
significance of adermin is not clear. 

Nicotinamide is a eonstitnent of the dinuclcotide co-ensyme concerned in 
the transfer of hydrogen in tisane respiration and of phosphoms in carbo- 
hydrate tnetaholiRm. UilxjQavin forms the prosthetic group of Warburg’s 
" yellow ensvmc " of tis.<»a(' r<“>piration. 

Nicotinio and is estimated m foods by a colcmmetric methoil improvnl 
by Harris and Raymond. Ufany analyses have been made by Kodlcck. 
Liver has 17-20, ox muscle 4-3, sheep heart 6-0. egg yolk l-O, milk 0-8, salmon 
8-4, other fish 3-1, whole wheat 3-3, while flour 0'5-l-2, maire meal l-O to 
1*8, potato 2-0, cablwgQ 0-3, niarmite 61, “ Eh Lilly liver extract 313 ” lOD-O 
mg. per 100 graaos. Tho daily rcqniremeot is 12 mg. In U.S.^V, a higher 
requuement of 15 to 23 rag. is considered neee&sar}'. 

The same method of estimating mcotimc acid is applicuhio to urine and 
is used to determino the level of nutrition of this vitamin. The average 
excretion is 4 to D mg. a day. It is higher on diets with more nicotinic acid, 
such as yeast extract, and the output varies with tho intake. In animali 
with a deficiency of nicotinic acid the output sinks almost to 0. 

Riboflavin can be estimated by several methods. Yeast has 2-1, liver 
2-1, kidney 2-1, meat Od to 0-4, whole wheat 0-03, white flour 0-01 mg. 
per 100 grams. Tho rcqturcraent w to 2—1 mg. daily. 

Uiolin . — Dermatitis is produced in rota on synthetic diets with excess of 
egg white. It is cured by another vitamin of the Itj complex called II <Qyorgyi» 
1031). Vitamin H has been identified with biotin, known as a growth factor 
for ye.i.st and bacteria. Egg-wbitc lujutv' is duo to combination with avidin, 
a protein-like substance in egg white tlius inhibiting the action of biotin. 
Tho combination is decomposed by steaming. 

Pantothenic acid dcfici<*ncy leads in rate to scaly dermatoris and alopoccia. 
Its significance for man is not known. 

VjTAOrxx C 

In the Middle Ages it was recopnlsed that fresh fruits and vTgetabiM 
cured and abo prcvenlcd scurvy, that dried fruits and vegetables had no 
effect, and that among fruits the orange and lemon were the beat onti- 
Bcorlmtica. A dailv ration of not les-s than 1 or. of lemon juice was used to 
prevent scurvy in tie Navy; this quantity is man’s minimal daily requirement. 
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llolat and FroUch’s discovery that the goinea-pig on a diet •without fresh 
fnut or vegetable suffered from scurvy made it possible to compare the 
antiscorbutic values of fruits and vcgetablca. These tests, first made by 
Chick and Kume in 1914-1918 for Army use, ■were extended to ascertain the 
effect of cooking. Fruits and 'vegetables vary considerably in antiscorbutio 
value. Orange, lemon, tomato, swede and cabbage hare a high value; 
grapes, beetroot, and turnip a low one. Orange or swede jnice was given 
instead of grape juice to infanta to prevent infantile scurvy. 

Cooking is destructive of vitamin C ; rapid cooking being less harmful 
than long slo'W cooking. The heating of vegetables a second time destroys 
the •vitamin. Vitamin 0 is very sensitive to heat in the presence of air. 
Further study on the effect of cooking was made by Olliver (1936-1911). 
About 60 per cent, of 'ritamin C passes into the water, about 20 x>cr cent, is 
oxidised by ascorbic acid oxidase. This must he destroyed by throwing the 
ebredded vegetable into boiling water (blanching). By this process there is 
little or no destruction of vitamin 0 in the canning of fruits and vegetables 
blanched and cooked in the absence of air. Jams and marmalade produced 
fay long boiling in air do not contain vitamin C. Condensed and dried milk 
made by spray processes in which air is excluded retain their vitamin C 
value. JlUk is low in vitamin C. Orange juice can be sinuJarly concentrated 
and combbed with dried milk. A most important source of •vitamin 0 is 
sprouted peas, beans and grains of wheat or oats. Sprouted seeds are very 
valuable when fresh fruits and vegetables are scarce, and on long expeditions 
far from a base, though in these cases synthetical ascorbic acid is now taken. 

Vitamb C was isolated from lemon juice by Waugh and King, and 
identified with a hciruronic acid obtamod from suprarenal gland by Ssent- 
Gyorgji. Its chemistry is established, and the syntbetjcal product is known 
as ascorbic acid or cevitamic acid. 

Ascorbic acid is a reducing agent, and decolorises 2, 0-tlichlotophenol- 
bdophenol. This reaction was employed by Tillmanns to distinguish lemon 
and fresh fruit juices from artiGcial and boiled juices This reducing property 
has become (under properly controlled conditions) the standard method of 
estimatbg ascorbic acid in fruits and vegetables. The nmoanls of ascorbic 
acid m mg. per 100 grams in some common fruits and vegetables are : black 
currants, 230 ; rose-mps, 520 ; orange aod lemon juice, 50-60 ; gooseberries, 
red and white cunants, 40-40; raspberries and tomatoes, 2t ; blackberries, 
14 ; apples and bananas, 10--12 ; pears and plums, 1-3 ; grapes, 3. Parsley 
176; kale, 145 ; sprouts, 112 ; cabbage, 90; cauhflower, 70 ; spinach, 65; 
swede, 40 ; lettuce, 20 ; potato, new, 20 ; old, 8 , carrot, 6 ; milk, 2 ; human 
milk, 6 ; calf’s liver, 33- Special syrups are made from black currants and 
rose-hips for feeding infants and children. Many of the body tissues contam 
considerable quantities of ascorbic acid, especially the suprarenal, btestbal 
mucosa, liver and eye lens. In scurvy m gumca pigs these organs have little 
or even none. . 

Vitamin 0 or ascorbic acid is excreted in the urine, and is estimated in 
acid solution by the reduction of 2, 6*dichlotophenolindophcnol. The daily 
excretion varies from 16 to 30 (mean 20) mg. on a diet -with plenty of fruit 
and vegetable, and from 6 to 11 mg. on diets with little antiscorbutic food. 
Harris and Ray de^vised the saturation test for assessing the level of nutrition 
of the individual. Ilie test consists in feedii^ a Urge dose, 700 mg. or more, of 



480 DEFICIENCY DISEASES 

oscorliio acid as oacli or ns orange jmce and ascertaining if the output rises 
above that prerious to the dose. If there is no rise, the body is unsaturated, 
but if 60 per cent, of the dose is excreted in 24 hours the body is saturatei A 
considerable number of people so tested were unsatnrateef. A eimplep bat 
less reliable test vrhich serves as a guide is GothUa's capillary resistance test. 
A pressure band is applied above the elbow. Bending the elbow produces 
increased pressure, and minute hemorrhages appear if the capillaries ate 
weak, Hany children tested in Sweden had a low antiscorbutic intake, and 
improved on being given more. Ascorbic acid can also be estimated in 
blood. Blood plasma with not less than 0-4 mg, in lOO ml. is norm.il, on 
eaturalion the content is above 0-8 mg. 

Man's minimal requirement of ascorbic acid to prevent scurvy is 1 or. of 
lemon juice, or 20 rag. ascorbic acid. Hojer found that the teeth of guinea 
pigs rapidly degenerated with too little xntamin C, and that at least twice 
the miumal quantity was needed for prevention. Man would thus rcijuirc 
40 mg. Saturation tests have shown that 60 to 70 mg. are daily required. 
Babies are said lo require 10 mg. daily. It is easier to ghm the figures as 
1 tng. per kilo for man and woman ; and 2 mg. per kilo for babies, pregnant 
and uuising mothers, acid preferably also for older children. 

A marked drop in the urinary excretion of ascorbic acid is observed at 
times of iufluenra or feverish cold. I’uticnta with acuto rheumatism, or 
tuberculosis, or ostcomycUtis, or rheumatoid arthritis excrete leas than doR' 
infected control sub|ccts. Such patients arc in a state of lower saturation. 
In infections there is increased use or destruction of ascoibio acid in the 
body. There is no connection betweeu ascorbic acid and antitoxin foma- 
tlon. The special action of a«cotbic acid is, according to Wolbach, the oto* 
ductlou and luaintenaDce of intercellaJar raatcrial, cementing the iadiridual 
cells into a tissue. This explains the weakness of tho blood vessels allowing 
liisinorrhagcs, and tho lack of tone in skeletal muscles. The general dis- 
integration of the tissues begins before the appearance of pain and the acute 
symptoms of bcutvy. 

VlTAMI.V P 

The fragility and permeability of the capillary walls to plasma proteins is 
said to be due to a separate vitamin P, present with vitamin 0 in fruits. 
Scarborough desenbed decrease of capillary fragility in certain clinical con- 
ditions by cittin, a product of orange juice. Ascorbic acid had no effect. 
Citrin. contains the glucostde hesperidia from which vitamin P is derivcfl. 
Further evidence is required. 

It. IT. A. PLijnrKr.. 


scunvy (scoiinuTusj 

ScHr\-y is a “ deficiency ” disease and is caused by the lack of vitamin C 
(a-scotbic acid) in tho diet. It coosista in a general disorder of nutrition, 
characterised by debility, ansraia, sponginess and ulceration of the gums.' 
and purpura and hemorrhages into tho subcutaneous tissues and failure of 
wounds to he.al. 
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etiology. — ^The production of scurvy in guinea pigs by Kolat and 
Frohb'ch in 190T gave tbe final proof that the disease is due to a lack of vitamm 
0 — ascorbic acid (see Vitamins, p. 479). A complete lack of the vitamin 
does not produce any symptoms in man for four months, when debility 
appears, followed in the fifth month by hyperkeratosis of the hair follicles 
and by failure of an operation incision to heal in the six month. The other 
changes appear soon after this time. Scurvy occurs in young cfaiidren who 
have been fed on dried milk, and also among adalts who take freak diets or 
among old men and women who live alone — ^Batchelor’s scurvy. 

Pathology. — The pathological changes are : (1) An increased permea- 
bility of the capillaries to the red cells. This is responsible for hjcmorrhages 
into the skm, subcutaneous tissues, under the periosteum, into the joints, 
and sometimes into the pleura and pericardimn. (2) An interference with 
the normal growth of the erythrocytes. This produces an anasmia, which is 
usually orthochromic and normocytic, but may be microcytic or macrocytic. 
(3) A change in the bone, the result of unorganised provisional bone, which 
occupies ft wide area at the growing ends of the bones. This bone is very- 
friable. (4) In the normal process of Leafing prccollageii is formed, whicK 
stains blad: with silver nitrate. This should be converted into collagen, 
which does not stain wth silver nitrate after about a week. In scurvy and 
the Bub-5cnrvy state collagen is not formed at the proper time, with the 
result that the scar is poorly united and may burst open easily and so cause 
perUonitia after abdominal operations, or hemim. The adrenal may not 
contain any ascorbic acid under these conditions. The ascorbic acid in the 
plasma varies between 0-5 and 1*85 mg. per 100 c.c. iu hwlth, but none 
may bo detected even when the patient shows few signs of ill-health. The 
amount of ascorbic acid excreted m the urine vanes from 10 mg. to 60 mg. 
or more according to the amount of ascorbic acid taken ; and the amount 
which is considered necessary for health is 25 mg. a day, though 50 mg. a 
day is necessary for complete saturation. A convenient method of tearing 
the degree of nsssturatiou of the patient is to give 70 mg. of ascorbic acid 
per lb. of body weight at 10 a.m. The urine la collected from 1 p.m. to 
3.16 p.m. If the patient takes over 50 mg. a day, 50 rag. will be excreted 
in the 2| Lours period on the first day ; if he takes 40 mg. a day, 50 mg. 
will be excreted on the eecdnd day ; u 25 mg. a day is taken, 50 mg. will 
be excreted on tbe third day. The subject may show little sign of disease 
even if the standard excretion of 60 rog. is not reached until the fourth or 
fifth day. Patients with defimte scurvy may take seven or eight days before 
the standard excretion is reached. 

Symptoms. — Scurvy is a disease of insidious onset. The earliest 
symptoms are weakness and lassitude, dizziness on standing up. Hyper- 
keratosis of the hair follicles appears first on tbe back of the thighs and 
later involves those on the abdomen and calves. Some of the follicles are 
blocked by a yellow ping of keratin which projects very slightly. The hair 
is unable to escape and may show as a ring through the keratin in the early 
cases, before the plug gets too thick and obscures the hair. The gums begin 
to swell if teeth ate present and may bleed easily, especially if the gums were 
unhealthy. The patient up till now may diow no signs of ill-health opart 
from the lassitude, but now begins to look ill and the face becomes sallow 
and drawn. Later, the gums may swell ao much that they cover the teeth 
x6 
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an<l bleed very easily — eponcy guma. The teeth theo get loose and may fall 
out. Another fairly early eign » the appearance of purpuric spots around 
the hair folhcles, chiefly on the loxrer limbs. These arc followed later oa by 
htemorrhages into the subcutaneous tissues, chiefly of the lower limbs, 
which may bo very extensive and accompanied by tsdema. The part affected 
by them is brawny, tender, and pits on pressure, the indentation persisting 
longer than it does in ordinary OKlema. The skin over them is red, eiiiny 
and hot. Such eCTusioas are common, also, in the popliteal space and in the 
bend of the elbow, as well as in tbe loose tissue around the malleoli, and 
beneath the muscles of the jaw. In these situations they form Indurated 
Hwellings which fill up the natural hollows of the part, and greatly interfere 
irith tbe movements of the adjacent joint. Where such effusions occur over 
the shins they are apt to be mistaken for syphilitic nodes. In some cases 
the skin uuiy break easily, giving rise to ulceta which spread and show no 
inclination to heal. Ilscmorrbagea may occur into the knee, ankle or elbow 
joints and also into the muscles, causing hard tumours which may be adherent 
to the ekin. In young children bsmorrhages may occur underneath the 
periosteum or into the epiphj'sca! area of the bone. This causes very great 
pain and the limb may appear to be paralysed. The child cries whenever it 
thinks it is going to oe touched. Iliematuna may occur to a mild degree 
and ze<l cells can usually be found m the urine. KpUtaxis may occar together 
with meloMin, but haemoptysis and hsmatemesis arc rare. Bleeding into the 
pleura andjicricardiam may occur and also mider the conjunctiva where it 
may be sufficiently extensive as to raise tbe ocular layer leaving the cornea 
Ht the bottom of a pit surrounded by awollen and red ronjunctivs. As the 
disease progresses nnsinia becomes a marked feature, though its deg^ has 
no constant relation to the extent of tbe ccchymosis. The bo'moglobin may 
be as low as 30 pci cent, and tbe ansnua may be normocytic, microcyiie or 
macrocytic and in the last case the condition may be mistaken for pernieious 
amenun. Poikilocytosis nnd aiiisocytosb arc common, but nuclcatra cells are 
rare. A leucopenia may be present, or there may be a moderate increase of 
the leucocytes. Tlie number of platelets is not markedly decreased and the 
bleeding time is not prolonged. The coagulation time is normal. Pressure 
produced by a touniiquet at the pressure of 70 min. Ug per 2 minutes may 
cnu.*e the appearance of puqmricepota. This was rogardeuaa pathognoroonic 
of scurvy, Lut is not always present, ft inoy bo duo to lack of vitamin P, 
but this 13 not quite certain. When the patient is very ill n pwxia of 
101* r. or so may bo present. 

Alimcntar}’ symptoms may be obsent. Appetite is not ncccv.^arily 
impaired ; but dyspepsia may be present, as the result of the dietetic 
conditions which produce the disease. Coastipalion is the rule; but 
the cnnditious in which ecutry develops often favour the production of a 
diartheta and the stools may contain blood. Death Hat'd t<i occur oudilcnly 
in the severe eases. 

Complications. — Signa of dtficwncy of other viUnuns may he present. 

Diagnosis. — If all the characteristic symptoms arc present, ami if the 
dtseaso arises eiraultancously m a number of subjects in circumstances 
known to favour its dcvelopmcDt, the dingnosu is ea^y. Tbe difficulty 
occurs when sporadic cases are met ond when the ilisea.'ifl m not thought of. 
The diagnosis can be established by the absence of ascorbic acid in the plasma 
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and finding tfiat the etandard excretion of 50 mg. in the 2^ hours period 
three hours after the teat doae of 70 mg. per Ib, body weight is not reached 
until the seventh or eighth day, and by this timo the patient will be well on 
the way to recovery. The mild cases may be mistaken for thrombocytopenic 
pnrpura, but the prolongation of the bleeding time and the ditnioisbed number 
of platelets should establbb the diagnosis, if that disease is present. Further, 
in this disease the spleen is tisually enlarged, the gums are not affected and 
the hemorrhages into the subcataneons tissues and joints are much less 
marked. The blood count should also exclode the leukscmias. The purpura 
due to infective endocarditis should be diagnosed on general grounds. 
Mercurial cachexia, which in many points closely simulates scurvy, is now 
but rarely seen, and an inquiry into the history will usually lead to a correct 
conclusion. 

Prognosis. — In the mild cases this is good and the patients recover very 
quickly. Delayed recovery will occur when the h®monhages into the muscles 
and joints have been extensive, though ulcers and wounds heal readily. 
Coincident lung lerions and severe diarrhcea render the prognosis more 
serious, while sadden death may occur in very severe cases. 

Treatment. — PnoPHrLAXis consists of a diet contaitung from 25-60 mg. 
of ascorbic acid (600-1000 international units), for this wjll prevent scurvy, 
{For details see p. 478.) 

If the ^ease develops, a euSciency of ascorbic acid sboold be adminis- 
tered at once. This can be given either as pore ascorbic acid, or in the form 
of the juice of a lemon, orange, or of grapefruit, or blackcurrants, all of 
which are rich in ascorbic acid. The patient will recover most quickly if 
1000 mg. of pure ascorbic acid is pr^ribed daily for 3 to 5 days. 
After thb, at least 100 mg. of ascorbic acid should be given in the form of 
orange joice until complete recovery baa occurred. It is usually unnecessary 
to administer iron, since the anaemia recovers rapidly, but it is advisable to 
prescribe an adequate amount of the other vitamins, because the patient 
may also be suffering from a lack of these. Local treatment for the gums is 
advisable, the teeth should be scaled, and the gums sponged with hydrogen 
peroxide. 

The Sub-Scuevt State 

Becent work has shown that many people are in what is termed the sub- 
scurvy state os the result of dieta coutaining very little ascorbic acid. The 
symptoms ate latent until an individual is wounded or operated on. Then 
the wounds heal very slowly and the operation wounds are apt to break 
open. Again, ulcers are liable to bleed. In such cases the diet should always 
be considered, and if found to be unsatisfactory, 2000-3000 mg. of ascorbic 
acid should be given. In cases of pyloric stenosis 300 mg. should be 
administered intravenously for 3 days prior to operation, and the usual dose 
immediately after it. 


Geoege Gbaham. 
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ntT^urriLE scurvy 

Infantile Ecurvj’ — kiiOTrn on ihe Continent as Barlow’s disease — u 
jJentical In its nattology with the adult form of the discAse, its 8p<H:ial 
clinical fcatnrcs Doing doe to the anatomical and physiological pocnlLiritics 
of early life. 

jEtioIogy. — The disease usoally appears lietwecn the eighth and twelfth 
months — both sexes being equally affected. in adult Bcurty, the 
ciaential cause is the absence from the dietary of a sufficiency of anti* 
scorbutic I’itamin. Any heating of milk reduces the amount of sitamin C 
present. Certain commercial processes in condensing or drying milk may 
completely destroy the ^ntamin. Pasteurisation is the least harmful process. 
In any case the addition of ritamia C to the diet is so easy that it is better 
to make milk a safe food by some heating proce^ rather than to rely on It 
as a source of anti-scorbutic vitamin. A lew cases bare been recorded Is 
wbich the child had been fed on the breast only ; it is probable that in these 
the mother’s diet had been deficient in fresh constituents. 

Pathology, — The chief changes arc in the neighbourhood of the bones. 
A eeeiiOD made across a limb at the site of a sn cliing shows that the peri- 
osteum is hvper-vaseolar, thickened and separated from the subjacent mss 
by a layer o! partially organised blood clot. There is no sign of inilammation, 
and 00 hatd bone is formed in the peiioateum, except in very long-standing 
cases ; in which circumstances the muscles snrrounding the bone may be 
infiltrated with blood or serum, and look sodden. The bone exhibits rare* 
faction, and may be (tactuted. There may be bsmotthagie effusioui into 
the joints or serous cavities. The organs exhibit no characteristic ch.ange. 

Symptoms. — The onset is g^doal, the first symptoms noticed being 
often a refusal of food, along with frctfuloess and restlessness. There is a 
tendency for the child to resent being handled, ifeanwhile the general 
nutrition is usually unimpaired, and tlie child's colour is often fri’sh and 
healthy looking. After a variable period the more prominent symptotrs 
appc.'ir. The most striking of these is extreme tenderness of the legs, which 
causes the child to scream loudly when touched or even when approached. 
In a well-marked case some swelling srill be found, usually of the lower end 
of the femur or upper end of the tibia. Involvement of the arm bones is 
much rarer. The skin over the swelling is often tense and glossy, and may be 
slightly cwlematous ; but there is no Io<m 1 heat~ Soft cwpltue may lx* elicited 
on handling the limb, indicating a fracture or a separation of the epiphysis. 
In some cases haemorrhage takes place Info the orbit, ginng rise to proptosLi 
and ecchyrnosis of the eyelid. Rarer sites of hiemorrhage are around the 
ribs, flavjcics or bones ox the skoU. 

Changes in the gums are not nearly so pronounced as in adnlt reun'y, 
and are not usually present, on]e.«s some teeth have been cut ; in that case 
the gum around them is usually ewolleo and of a purplish colour. Petechiro 
and subcutaneous ecchyraosea are very rare in infantile senrvy, and h.Tmor- 
rhflge from mucous membrane-s is not common. II®maturia, however, is not 
infrequent, and red blood cells, on microscopical examination, are nearly 
ftlwavs pTCRcnt. rever is not a conspicuous feature, but may l>e ptwet if 
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extensive liasmorrliages have taken place ; it rarely exceeds 102° F. The blood 
changes are the same as have been described in the adult form of the disease. 

Diagnosis. — This is easv in a •well-marked case, provided the leading 
features of the disease are Iraown to the observer. The screaming of the 
child on examination, the s'wellmg and tenderness of the legs, and the con- 
dition of the gums leave no doubt as to the nature of the affection with •which 
one has to deal. All cases, however, are not so pronounced in type. Not 
in&cqueatly one enconnters mild or incipient forms which it is easy to over- 
look. In these, tenderness when the cMd is handled, or when it is put in 
the bath, may be the only symptoin. In other cases again, slight sponginess 
around the incisor teeth may also be present, or one may have to deal with 
an apparently causeless hamaturia. In any case in which there is doubt 
two points will help. One is the nature of the feeding. If this has been of 
such a kiud as is known to favonr the development of the disease the diagnosis 
wilUhe greatly strengthened. The other point is the application of the 
therapeutic test. If the symptoms present are really due to incipient scurvy 
then they will certainly disappear rapidly eo soon as appropriate treatment 
ia begun ; if they fail to do this, then some other condition must be 
thou^t of. 

Infantile scurry may be mistaken for rheumatism, although the mistake 
should not occur if it be remembered that acute rheumatism is hardly ever 
seen below the age of 2. The distinction between scurvy and suppurative 
periostitis or epiphysitis is much more difficult, especially if the gum changes 
are absent. A very high temperature and much constitutional disturbance 
are against scurvy. The nature of the diet wdl also he of weight in the 
diagnosis. A skiagram will be of great assistance in coming to a conclusion. 
In scurvy the shadow due to subperiosteal htemorrhage, and a sharp dark 
epiphyseal Utic, arc characterutie. 

The absence of swelling in the affected limb and of the other symptoms 
of scurvy should distinguish those cases of infantile paralysis in which there 
is much tenderness of the paralysed leg, and the blood examination should 
enable one to differentiate a case of acute leukemia or chloroma. 

Prognosis. — This is quite favourable, provided the disease is recognised 
in time and proper treatment adopted. Nothing in therapeutics is mote 
striking than the rapidity with which such patients improve on a change 
of diet, although some degree of thickening of the bones may persist for a 
Icag time. Death, when ft ocents m tie more severe cases, is usually the 
result of intercurrent disease, such as broucho-pneumonia and chronic 
diarrhma, although sudden hsemoerhage, cardiac failure or exhaustion may 
occasionally lead to a fatal issue. 

Treatment.~The first step is to bring the disease under control by 
administering vitamin C in concentrated form as ascorbic acid. Tbi«< can be 
given in tablets by mouth, crushed just before use, in a dose of 60 to 100 
ing. daily for 2 or 3 days for an infant of 9-10 months. During this period 
dietetic changes can be made, such as the introduction of orange juice or 
tomato juice, the institution of mixed feetog (baked potato is particularly 
valuable), and a change from any over-heated milk or milk product to plain 
milk Just brought to the boil for safety. In very severe cases ascorbic acid 
can be given intravenously. Iron is ti^ul if there is anajmia present. 

.Scorbutic infants should be handled carefallv, and the clothing so made 
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tb&t it cAQ be easily (akeo off and on. If it is necessary to move Uie ebiltl 
flbont it should be carried on a pillow. TJie affected limb ehoald ^ eteadiwl 
by lipht splints or wrapped in wet towels, which, if allowotl to dry in position, 
afford considerable support. In mild cases a covering of cotton-wool secured 
by a light bandage is sufficient protection. 


RICKETS 

Deffnition.— Rickets is a disease of nutrition occurring in early child- 
hood. It mainly affects the growth of tbo bones, but may be accompanied 
by tetany in eome cases. Asociated nutritional disorders produce ana.*mi.a 
and a tendency to catarrh of the mucons membranes in many instances. 

Etiology. — Various theories have been held in the past as to the cause 
of rickets, but it is now clear that it is essentially duo to absence of ^'itamin D 
in sufficient amounts to promote adequate calcification of growing bones. 
Tlie fault is nsnally dietetic and not only becanso of deficiency of 
vitamin D containing foods but also b«ausc excess of carbohydrote pro- 
motea more rapid growth than calcification c.an cope with. The ultra* 
violet rays of sunshine can manufacture vitamin D In the skin. Ilcncc all 
those conditions which prevent the freo access of unfiltered sunshine to the 
skin of the growing infant mav be regarded as nredis]>osiDg to rickets. 

Pathology.— 'The chief changes are in the bone.s. Section through 
the cod of fl long bone shows that ossUication, instead of proceeding in an 
orderly way, is greatly disorganised. In the rone of proliferation of the 
cartiknee the cells show excessive multiplication, and arc arranged irregularly 
instead of in columns. A broad bluish area results, which is the cause of the 
thickening of the epipli}-sli. In addition to thi^, calcification l>etwecn the 
cells is defective, the affected area shows excesai^m vascularity, and the new 
bone formed is soft and deficient in lime. Tbo whole process has been enmuiM 
up in the statement that “ there b an excessive preparation for o.ssification 
and a defective accompUsbment of it." In addiuon, the vascular layer of 
the perio'teum is thickened and tbo marrow congested. 

Chemical aiulysis shows that the bones contoiu only from 30 per cent, to 
50 per cent, of calcium, instead of the normal CO per cent, or more. They ni'i^ 
show signs of old or recent fracture. Other organs show no cliaracterbtic 
change. 

Symptoms.— The disease can rarely be recognised before tho sixth mouth. 
Amongst the earliest indications to attract attention ore restlessness and 
irrifahility, sweating about the head, especially when a.slcep, and a tendency 
on the part of the child to kick off the bedclothes at night. There b no 
wasting, indeed the infant may be abnormally fat, though usually flabby 
and pale. The appetite is capricious. An early sign, found sometimes as 
early as three months, b cranio-tahes : thb b a curious softening of the 
bones of the occipital regfon. 

As the disease progresses, it will be found that dentition b debyed, and 
that changes in the bones breome manifest. They fi«t show them»olv« in 
the epiphyses of the ribs, which enlarge and form a row of knobs down the 
sides of the chest (the rickety rosary), nnlargetnent of the epiphyacs of the 
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bonea of tbe limbs then takes place, being most conspicuous at the loTrer end 
of the radius. 

The softeniog of the bones leads to various deformities. The chest 
einks in at the line of junction of the libs and cartilages, so that a broad groove 
forms, running downwards and outwards towards the axilla (Harrison’s 
sulcus). The bones of the limbs bend, the femur curving forwards and 
outwards, and the tibia bending sharplj forwards and often also out- 
wards at its lower third ; there may also bo a curving of the upper part, 
leading to “ bow-lcg.” The humerus and bones of the forearm may become 
bent in an outward direction, as the child sits supporting itself on the hands, 
and the clavicle may show a sharp kink at the junction of the inner and middle 
third. The pelvis becomes flattened. Qreenstick fractures of the limb 
bones are not uncommon. 

The skull shows striking changes. It is usually soamwbat enlarged, 
elongated and flattened on the vertex (box head), the anterior fontanelle 
•remaining widely open long after the normal period of closure at the eighteenth 
month. There may be pronounced thickening of the frontal and pariet-il 
eminences, leading to the eo-callcd “ hot-cross bun ” or bossed head, especially 
in cases complicated by antemia with enlarged spleen. 

The muscles are often so weak and flabby that paralysis is simulated, 
and the ligaments may be so lax that the limbs can be bent into almost any 
position (“ acrobatic rickota ”}. In consequence also of the laxity of liga- 
ments, k^hoais often develops in the lower lumbar region (rickety spine). 

The blood usually shows a varying degree of anmmia of the fa^ochromic 
type, and in a few cases the changes arc so profound os to resemble those 
met with in chlorosis. Biochemical studies show a raised blood phospbatasc, 
a lowered blood phosphorus and in severe cases a lowered blood calcium. 

The digestive system is usually deranged. Chronic diarrhoea with pale, 
offensive stools is not uncommon. The abdomen is distended so that the 
child has a pot-bellied appearance. In the production of the distensiou, 
muscular weakness, intestinal fenneatation, and the pushing down of the 
diaphragm by the sinking in of the chest all play a part. The edge of the 
liver can often he felt at a lower level than normal, partly from displacement 
and in part from enlargement through fatty change. The spleen ii also 
palpable in a considerable number of cases, mthougo this is due more to its 
being pushed down than to actual enlargement. 

In Vue Tuspiralorj eystcin bronchial catarrh is very often present, and nut 
uncommonly results in btoocho-pDeumonai. In toe nervous system the 
disease shows itself by general nervousness and irritabUiiy, and in some cases 
by the development of laryngismus etiidulua, tetany, or even convulsions, 
of all of which rickets is a strong predisposing cause. 

The clinical picture here outlined refers to fully de%TjIoped rickets, which 
is becoming a rare disease in Britain, save for certain ureas. X-ray examina- 
tion confirms the clinical findings in the wtabliriied case, but also it reveals 
changes in the growing ends of the long bones at a stage when clinical 
examination is essentially negative. This mild type of Tickets is relatively 
common, and indeed some observers regard it as almost “ physiological ” in 
the sense that for calcification to be optimum in the rapidly growing bones 
of the small child a high degree of saturation with vitamin D and calcium 
seems to be necessary. X-ray studies I»ve also drawn attention to the fact 
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that the clinical diagnosla of rickets based npon enlarged epiphyses and 
bow-legs, for example, is often onreliablo. 

Diagnosis, — In a fully developed case the diagnosis is easy. Early 
cases, and those in which the ricirety element is overshadowed by some 
complication, each aa broocho-pneumonia or diarrheea, are more apt to be 
overlooked. The suggestive poinU will bo delayed dentition, an open 
fontonene, and the presence of the rickety rosary. A sldagTam will show 
some cujjping of the diaphysis ; the epiphyseal line will be irregular ontl ill- 
defined, and the epiphysis itself poorly ossified. There will also be a tendency 
to osteoporosis throughout the whole bone. The appearance of the epiphyses 
of the carpus and tarsus may be retarded. 

The rickety head is opt to simulate hydrocephalos, but in the latter con- 
dition the skull is more globular, and bulges abo%'e the ears, the fontanclle is 
tense, and the eyeballs, iu marked cases at least, pushed downwards. The 
kyphosis of rickets may bo mistaken for apina] caries ; but in the former the 
bend straightens out ns a rule when the child is held up by the armpits. In 
severe cases this may not happen, and a radiograjth may be required to settle 
tbe diagnosis. Bowing of the legs in the toddler is often more due to muscular 
development than to bent Woes. If the muscular weakneas is pronounced 
infantile paralysis may be imitated ; but the history, tbe retcutioo of the 
Tcflcxes, and the presence of other rigns of rickets should prevent rmstaVes. 

Prognosis.— Kickots is tot fatal per #e, sod usually posses ofl ei«n* 
tancousft* after tbe second year, altboocb the deformities of the hone may 
pemist for a long time, l^ven these, nowc%er, hove a wonderful way of 
righting thrmselvcs without any ei'cdal Ircotmcut On the other hand, 
rickets js a very serious coroplicaVion of other diseases, especially of broncho* 
pneumonia and diarrhera, and adds greotly to their fatality if present, so thtd 
the dictum of Sir Wtlliatn Jennet that “ in its imUrfct results rickets U one 
of the most fatal diseases that peculiarly affect childhood ” is EtilJ perha{is 
true. 

Treatment. — Bicketa can be prevenlwl if the child is properly fed and 
eared for. Breast-feeding for the first 9 months is the best safeguard, pro- 
vidcil that the mother's diet is E.-itLsfactofy ; but it must ulw.aj’s bo remem- 
bered that tbe disease is opt to develop in children who are kept (oo long on 
tho breast. After weauine, the premature and ciccssivc use of starchy foods 
must be avoided. Care should W taken that the diet contains an atiequatc 
amount of animal fat. Plenty of fresh air, sunlight end exercise are also 
important factors in prophylaxis. It is probable that oil infants in temperate 
and cold climatc-s require a daily supplement of cod-liver oil to give 800 inter- 
itational ujuts of vitamin D daily for tho first two ytare of life. The same 
doRo should be used throughout to pvo a rcLitivcly larger amount to the 
small infant. 

If the disease has already devcloneil, the diet should bo altered in acconf- 
anCQ with the requirements indicated above, the most important point usually 
being to increase the allowance of cow's milk, which should not fall below 
1} pints per diem during the second year of life. Yolk of egg haNo a ralaable 
food. Cod-liver oil aud balibul-oil (or one of the artificial substitutes con- 
taining vitamin D) are roext useful, having a specific iuflueticc on the diseasy ; 
but iron may abo be given with advantage if there is ana’mia. It fs wise 
to start with a pure vitamin D concentrate in adequate dosage for about a 
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month to bring the disease under controL Sun-baths or exposure to the 
rajs of the mercury-vapour lamp have a definitely curative effect. 

To prevent bending of the Ic^, long aplinta may be applied, projecting 
beyond the feet, so as to make standing impossible. Orthopsedio treatment 
may be required for the more permanent deformities. Alimentary and respira- 
tory complications should be treated by the measures appropriate to 
them. 

Lat£ or AooaESCERT Kiceets 

This term is applied to a disease apparently idetitical with ordinary 
rickets in its bony Pangea, but which sets in much later, usually between 
tbe ninth and fourteenth years. The patient may have been the subject of 
ordinary rickets in earlier childhood— ^ence the use of tbe term ‘‘reemdes- 
cent rickets " — or the disease may have appeared at the later age for the first 
time. Nothing is known of its causation, but in some cases it is associated 
with fibrosis of the kidneys (renal rickets) or with cceliac disease. 

The manifestations of the disease arc practically confined to the skeleton, 
the long bones being particularly affected. The epiphyses become much 
enlarged, and pronounced deformities ensue as the result of bending. The 
skull escapes almost entirely, and there is no tendency to any disease of the 
internal organs, except in the renal cases, or to complications. 

The disease Is not dangerous to life ; but tbe deformities may bo lasting. 
The general treatment is the same ae that of ordinary rickets ; but moat 
cases will require the help of the orthopaedic surgeon. 

Foetal " and " congenital " rickets are ambiguous terms which have been 
loosely used to cover several distbet pathological conditions, amongst which 
ate achondroplasia, moUities ossium, and osteogenesis impeTfceta. They 
are best avoided. So-called “ scurvy-rickets " and " acuto rickets " are 
identical with infantile scurvy, although rickets often coexists with the latter, 
seemg that both are due to faulty feeding. 

Ai.AN SfoXCRIEFF. 


BERIBERI 

Synonyms. — ^PolyneuritL'* Ejidem/co; fl/drops Asthmaticus; Kakke; 
Baibiers. 

Definition. — nutritional disease related to deficiency in vitamin Bj, 
and occurring most frequently in tropical regions where polished rice con- 
stitutes the mam article of dietary. It is characterised typically by neuro- 
logical lesions mvolving especially tbe peripheral nerves of the limbs, or by 
acute congestive heart failure. 

/Etiology. — ^The rice-eating populations of India, Japan, Malaya, tbe 
Dutch East Indies and Plulippbe Islands are mainly affected, but tbe 
disease is also endemic in Newfoundland and Labrador, where the population 
eat chiefly white wheaten flour. Tbon^ the disease is specially rife amongst 
people eatmg polished rice, rice ycr st is not essential, any dietary deficient 
m the antiucuritio vitamin Bi being o' potential source of danger. Parboiled 
and undermilied or husked rice are not deficient in vitamin Bj. During 
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milling the husk, pericarp and germ, which arc rich in protein, fat, pboa* 
phortis and vitamin (see p. 475) arc removed, leaving the white poluhed 
rice poor in these constituents. Milled rice, white flour, breakfast eerfab, 
macaroni, spa^betli and cans sugar contain |jractica!l 7 no vitamin Bj. 
This vitamin, known also as “ anettrine *' or *' tliiamine," was Byntherised in 
1D37 in crystalline form (1 mg. sSOO international nnits}, and is now avaihihle 
for therapeutical purposes. It is mainly found in yeast, marmite, ^hde 
seeds, the germ of cereals, pulses ami nuts. Aneurine ts a precursor of cocar- 
boxylasc, which removes, by oxidation, an important intennediary product of 
carbohydrate metabolism — pyruvic acid — from the tissues and blood. The 
chemical tests for the estimation of pyinvic acid and aneurine are dealt with 
on p. 470. Excess of pyruvate can do demonstrated in tho blood in beriberi, 
the toIuc rising from a normal of 0-4-0-C mg. to 1-7 mg. per 100 c.c. Tho 
quantity normally present in the cerebrospinal fluid is also increased. l^Tien 
no complicating factor is present, 6 mg. of vitamin Bj will restore the blood 
to a normal value in 10 to 10 hours. B| is readily absorbed and is stored in 
the liver, kidneys and heart, but the storage capacity is limited and clinical 
experience indicates that symptoms may appear in man in a few weeks with 
a Bideficient diet. 

Pathology. — Cases of eo-cAU«*d “dry beriberi ” rarely come to autopsy. 
In “ wet beriben " there is an scute congestion of the muco'aof theduodeouto 
and lower end of the stomach, eomclimes associated with pm-iwint 
hemorrhages. The j-jeripheral neran-s show a Wallcrian degeneration, with 
possibly an axonal degeneration of the neuron involved. T ho sheath of 
Bctin-ann nicy exhibit multiplication of its nuclei and invasion byleucoeyfS. 
T ho Vagus, unre uioMd ajropatholic ayslcm.mayprt^nt ^t^gmftt^of degenera* 
tioo. and someti meYthe a ntenoi^ioni cclhe of the spT^ cord, and the nuclyar 
conneciTons oTlhe vagus' in the floor^of the fourtl) vtnlTiclo arc wunV be 
lm^J3le8.‘~'ThP*c.lrdiac mus^e may' show degenerative chiTnges, wliilc'lhe 
naked eye appe-irarwa arc those of fatly degeneration n.s30ciatcd with dilata- 
tion and hypertrophy, cspccialh- mrohing the right side. Nutnie gdiver 
cedema of the soft tibsucs and eluisioiis into the seroaa cavities are common. 
Wcnckchoch regarded adema of tbc heart muscle with resulting loss of 
contractility, and not iu\ohement of tbc vogi, as responsible for the cardiac 
condition. Weiss and Wilkins point out that the myocardium shows an 
unahered wotcr content, mth “ hvdropic ” degencnition_of tlie-mu.«cle and 
' conducUve fibres, and meteose in'intervellular substances. Adrenal hyper- 
trophy, similar to that dcscril«:d by McCam.'on fn avian polyneuritis, has 
been iti mun. 7a ^xpctimenfel animals tbe prooess aaderly'mg ihe 

nervous manifestations is a dyrfuiieliou and con-inflammatory; it has in con- 
sequence liecn sugeesfed that the terra *' neuropathy *' is more accurate than 
'* polynenritis.” In long-term deficiency, however, damage to tisanes may 
ensue which cannot be repaired merely by correcting the vitamin deficiency. 

Syinptoiits. — There is generally a latent period of some two to three 
months before deficiency symptoms bvcoinc manifest. Typically the onset 
is gradual, being characterised in the initial stages by epigastric discomfort, 
nausea and perliapa vomiting and diarrheca. Later, polyneuritis, with 
palpitation, shortness of breath and weakness develop, the subsequent 
cliiucal picture varying according to involvement of the peripheral nerves, 
the vagus, or the sympathetica. The disease runs an afebrile course, except 
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possibly iu its early stages. Recurrences ate common. Several different 
types are described : 

(1) IiARVAi. OR Ambulatory Cases. — ^Tbeie is numbness of the legs 
with patchy anjesthcaia and diminution of knee-jerks, nil of which quickly 
disappear if the condition is recognised and a more varied diet containing 
vitamin Bi be given. 

(2) Ordinary Beriberi. — (o) ITet form. — Prodromata include par*_ 
ffisthesias an d heaviness of the limbs. The knee-jerks are at Erst exaggerated 
anU^beii loStr^Terfde’rness of the calf muscles, blunting of sensation, and 
patches of hypermsthesia and anaesthesia appear. The patient becomes 
weak, and cannot rise from the squatting position. Varying grades of 
oedema, at first involving the subcotaneous tissues over the tibis, appear and, 
later, effusions into the serous cavities with watcr-lopgjng may develop. Short- 
ness of breath, dyspnma and tachycardia indicate mvolvement of the cardiac 
nerves. There are manifestations of dilatation of the heart, especially the right 
side (see pp. 889, 989, 990). Several factors may contribute to the tcdema ; 

(1) intracellular mdema associated with failure of cell nutrition ; (2) cardiac 
failure or an increased tension of the capillaries ; (3) decreased plasma 
proteins ; and (4) secondary renal insufficiency. When the nervous mani- 
lestatioos are slight and the patient can still do muscular work, mdema is 
more likely to develop. Suduen death may occur without clinical evidence 
of cardlao involvement. (£) Dry /orni.~-Thi3 is similar to the above except 
that (Edema is absent and the ^case runs a more chronic course. ^ The 
onset is insidious, ga stto-inte stinal distuebanees may be absent, the domnant | j 

Jeatuiea beina-waatlng. atui^weakncaa.of.the mi^les,..associai^''p^ap3| V 
im'»ftb?f(iy Wcist dtop and the high'Steppage gait ma^ bai 
present, but though the patient wallu unsteadily there is no true ataxia (ir 
Rornbetgiam. Chnically, the disease closely resembles alcohoUc neuritis 
and that encountered in pellagra, both of which are now regarded as being 
due to a deficiency in Wet beriberi may develop at any time, but this 
is less likely if the neuropathy is sufficiently severe to keep the patient 
testing. Lesions of the cranial nerves other than the vagi and phrenics are 
.very tare. 

(3) Acute Fulminatino Beriberi.— Cardiac Bjroptoms may pre- 
dominate from the onset, or euddeidy supervene in either the wet or dry 
forms. Cardiac decompensation of the congestive variety (see p. 889) 
rapidly eaaaes. Alteration of tbo vt^ce or aphoai* resuJtiag from piessuit 
of the dilated right auricle on the recurrent laryngeal nerve has been reported. 

The diaphragm also may be paralysed. Owing to renal insufficiency there 
may be a scanty urine containing ^bumin and casts, and a high blood urea 
which falls as the output of onne increases with treatment. Death may 
supervene in a few hours to a few days. 

(4) Infantile Bebeberl — This disease occurs especially in the Philippine 
Islands and Japan, where it is responsible for many deaths in breast-fed 
infants whose mothers are affected with latent or cllulcal beriberi. Slore 
than 60 per cent, of cases show symptoms between the third and fourth 
wee^ of life. The disease occurs in both acute end chronic forms lu the 
latter gastro-intestinal features like anorexia, vomiting, diarrheea or con- 
stipation occur, associated with wasting, pallor, oedema, mainly involving 
the face ex^enuties, dyspnoea, other eridences of cardiac insufficiency. 
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Aphooia or an altered erj* w often atrtldnjr, and lo® of knee jerks is pre^lent 
in 75 per cent, of ca'»es. In the acute form death may occur with meat 
rapidity, the infant developing convulsive attacks, suffering severe coiieky 
pain and presenting cj-anosis, dyspnoea and muscidar rigidity. 

(5) OniEn Cubical TvrES.— >Thesc include ship’s beriberi, which may 
bo associated with sciirv}* (^'itamm C deficiency) and is now rare amongst 
pailors, and peUojroid in which there is a mixed deficiency, the 

akin and mucosa mctnbnmo lesions being cured with nicotinic acid and the 
neuritic manifestations with vitamin B|. Secondary 6cn7im may he associated 
with (1) gastro-intestinal diseases leading to defective absorption of vitamin 
Bj, (2) chronic alcoholism, or (3) pregnancy, diabetes, febrile states, or diseases 
increasing mctaboli«m which lead to a relative deficiency by inereasing the 
demmid for B,. 

Epidemic Dropsy, which is met with in India and other parts of the 
tropics, occurs in epidemics amongst rice caters and is often classified as a, 
type of beriberi, Gastro-intestioal features, especially dianhesa, are common. 
«me degree of fever is, however, generally' present, progressive anremia is 
frequent, a vascular mottling of the skin over the tibia and inner side of the 
tl2glrl3Tiot“imeommonr as well as a tendency to hmmorr 'hn'ge.s 'involving* 
th e 'Bm e oqfln'^bran ea. Clinical evidence of neuritis is nfil’bWiouST’lhc 
Kice jerks arc generally normal, and cotanepus atucsthesia and deep hyper- 
(TSthesia of the muscles absent. Some hold it is due to toxic ssbstances 
developed in degenerating or diseased rice : others that it is caused by 
poisons In mustard oil. Its relationship to.nutritional cedema i n which there 
| s a low ering of serum albumm'atul tIccteAS^_colloTdnl osmotic p*re3sureerihe 
bl^, ‘Joc8"5oI ^|)CAr_to _hftve been ndeqnal^y'investigatecL '“Though" 
wmlll3tluj&*wct bciioeti in eome rwpecto.lhere are onvions clinical diflerenccs, 
and the disease is probably not n pure B, deficiency. 

Diagnosis. — ^\Vet beriberi has to bo diagnosed from cardiac faiiare, 
nephritis and severe ancylostomiasis, while the dry form ha.s to be differ- 
entiated from alcoholic and anenical neurilb, tabes dorsalis and progressive 
muscular atrophy. The dietetic history is important, and multiple cases of 
neuritis, esj^cciaily if associated witli cracma, soould always suggest beriberi. 
Vitamin B, is greatly decreased or practically absent from the urine in cases 
of beriberi, and this test (p. 470) may determine the diagnoflis in doubtful 
cases. Yolbard's diuresis test may also be helpful, since there is water 
retention in beriberi. 

Prognosis. — ITiis depends on the institution of appropriate treatment 
at a tea.wnably early stage of ibc disease. Aneunne cures the early neuro- 
logical manifestations of ** dry ” l>cril»cn, and relieves many of the advanced 
cases, but nrogrcf-s is often very slow and permanent Usability may result if 
treatment be too long delayed. It improves the cardio-rascular disturbances 
in “ wet ” benben, and is often a life-saving measure in acute fulminating 
beriberi with cardiac failure, provided it Iw given intravenoudv in adequate 
dosage. If the patient eurrivea the first two weeks and an ailequate maiu- 
tejiance do«agc of B, be eontinucil, recovery ensoes. In infants the diwase 
tenJ.« lo run a rapid course and shows n high mortality unless promptly 
treated. Tacliycanlia, cedema and congestive heart failure not infrequently 
precede death. C.x<es which return to their polished rice diet are lisWe to 
rel.i}v*c« .snd sooner or l.ifcr die of the dlieaeo. 
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Treatment. — PBornyLAcnc. — ^ProphyUcticmeasures coiisist in providing 
a balanced dietary adequate ia Bj, i.e. 1-2 mg. daily. An allowance of 
10-15 I.U. (international units) or S-S-S-O mlcrograms per 100 calories of 
food intake suffices for most purposes. Any conmtion which increases the 
metabolic rate requires an increase in vitamin B., These include (1) a diet 
high in starch, sugar or alcohol, (2) fever, ana (3) hyperthjroidism.- In 
institutions where poUshed rice or white bread is the main article of dietary, 
under'inillcd or parboiled rice and whole-wheat flour should be substituted. 
The addition of cooking soda to vegetables should be avoided, since boiling 
in the presence of alkali destroys Bi, thoogh heat alone does not. The water 
in which vegetables have been cooked contains vitamin and can with 
beneflt he added to sonp. 

CtrBATiNT. — Dietary is on all-important factor in recovery, and the 
introduction of crystalline vitamin B hydrochloride (ancurine hydrochloride : 
thiamine hydrochloride) has revolutionised treatment, 

CryaiaUine vilamin — la ordinary cases this drag ia administered 
orally, but the intravenous route is indicated (1) in severe and folminating 
cardiac cases, (2) when there is reason to believe absorption is defective, and 
(3) in liver disease. The optimom oral dosage remains to bedeteimined, but 
^10 mg. daily for mild cases and 20 mg. daily for moderately severe cases 
should prove adequate. In severe cases, especially those with cardiac features, 
20-50 mg. should be mven each day by tbc intravenous route for the Erst 
two weeks, followed by a similar dosage daily taken by the mouth. In 
fulminatmg cardiac cases, 100 mg. may be immediately injected and this 
should be repeated nntil relief is obtamed, after which tho dose may be 
reduced. Hawes has used touch larger doses in moribund patients with 
dramatic effects. 

Careful nursing and absolute rest in bed are essential, and when there is 
right-aided cardiac failure venesection is of definite value. Small feeds con- 
taming marmite should bo given two-bouriy. Subsequently a low carbo- 
hydrate diet rich in B complex and adequate in other vitamins is advisable. 
Tcast, marmite, wheat germ, rice polishings, wholemeal flour, barley, oatmeal, 
liver, kidneys and other glandular organs serve as a satisfactory source of 
Bx- Orange and tomato juice and milk, butter, eggs and cream should also be 
included in the dietary of such cascs- 

Tn infantile beriberi the mother should receive vitamin Bj treatment, 
and artificial feeding instituted for natural feeding or a healthy wet-nurse 
employed. Vitamin Bj should be administeretl in adequate dosage, and the 
two-houily feeds rrinforced with marmite. 

VTien there is polyneuritis involving the lower limbs a cradle should 
be put over the feet, while splinting may be necessary to prevent muscat 
contractures. After the acute symptoms have subsided, massage and electrical 
treatment may help to restore tho circulation and muscle tonus. 


PELLAGRA 

Synonyms. — JIal de b Rosa; Mai del Sole; llaidismus; Psilosis 
pigmentosa; Malattia della Misciia ; Asturian Leprosy ; Alpine Scurvy. 
Definition. — Pellagra is a chronic relapsing toeasc occurring especially 
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in mfliic eaters, dne to a deficiency in certain factors contained in the vitamin 
B. complex, i.e. Bj (ribofiavin), (adenntA), and (nicotinic acid). Clinic* 
ally, it 18 cbnractcri$ed by buccal and (Wtio-intcatinal disturbances, psychical 
and nerrous features, and a eymmetrical eruption especially affecting areas 
of ildn exposed to the sun 'a nfa or to friction. 

Etiology. — ^Pellagra (pelfe, the shin ; agra, rough) prevails cndeml- 
cally in the Southern States of the UB.A,, lower Egypt, Turkey, Ronmeuia, 
the Balkans, Spain and Italy, and has been reported from India, China, 
Japan, parts ot Africa, Mexico, West Indian Islands, cto. People of any 
race, age or sex ace susceptible, and the malady is more common amon^t 
the poorer classes. The locideoce of the disease b greater in the spring. 
It occurs particularly amongst maixe caters, and iu poorer communities 
living on cereals containing a mw protein content or protein of low biological 
value. Following the work of Elvebjcm on canine black tongue, nicotinic 
acid (B 7 ) and its amide have been found to clear up the early dermal changes 
and mucous membrane lesions in pellagra and to relieve many symptoms 
referable to the central nervous system. Certain coeniymcs contain nicotinic 
odd amide (Warburg and von Enler), and severely ill pellagrins usually 
have a low coenzyme content in the blood (Viltet and Spies). It hss been 
suggested that an iutcrfcrcuco with |eoera) cellular metabolism may result 
from a deficiency of available respiratory enzymes. When infection or 
hyperthyroidism increase the oxidative activity of the body and when the 
enzymes which facilitate such octivity are wanting owing to a deficiency 
of their precunors, a deficiency syndrome follows. Other factors in the 
complex, i.e. riboflarin (B,l and odermio (B*), as well as proteins, are also 
essential in preventing pellagra and probobly have a closely inter^relat^ 
function (see pp. 477, 178). Sporadic coses of true pellagra occur in alcoholics 
ot are tcconda^ to disease of the alimentary tract. They arise from mab 
absorption of pell.*igra*prcventmg foctors or from deficiencies in the dietary 
prescribed. Irrespective of whether the development of pellagra follows 
poverty, erroneous dietary habits, dietary idiosyncrasies, organic disease, 
chronic alcoholic addiction, or eomc combination of these factors, the lesions, 
symptoms end methods of treatment arc essentially the same (Spies). 

PathoIogy.-^Enacistion is marked and the internal organs, including 
the heart and spleen, are small ond atrophic. Skin lesions consist of an 
initial erythema involving the superficial layers, terminating later in a true 
exfoliative or exudative ileraatitis, associated with pigmentation. Stomatitis 
and glossitis with nlceration of the tongue, denudation of its epithelium 
and ultimate atrophy may ctuuc. Tba jejunum is congested and atrophic, 
and small superficial ulcers involving the jejuno-ilcum, colon and rectum 
arc described. The mesenteric glands may be enlarged. Demonstrable 
pathological changes in the nervous ^tem aro generally slight, but there 
mav be a subacute combined degeneratiOD of the cord involving the posterior 
and lalcml Iracta, and csjwcially Clarke's column (Wilson). Dcgtntralion 
of the nnterior-hom ccILs in the lumbar region, and siibacutc inflammation 
of tbo cungliou cells in the postenor roots ace described, while Briauchi 
recorded meningeal thickening ond adhr.<ions, atrophy of the cerebrum, 
and hydrops of the vcotric!e.s and subarachnoid space. More than SO per 
cent, of peUagrins show achlorhydria which is histamine-fast, but Castle’s 
intrinsic factor appears to be seated normally by the pyloric glands and 
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megaloc^c anajrm is rare. Tte total white count is generally Doxmal in 
uncomplicated cas«a, there ia often a lymphocytosis, and some degree of 
secondary anajmia is common. The cerehro-spinal fluid exhibits no 
abnormality. 

Symptoms. — The exact incubation period is unlaiown, and it should be 
realised that prodromal symptoms may recur over long periods before the 
classical oral or dermal features develop. In this stage a definite history 
is most important in making a correct dia^osis. Generally there is a history 
of having fired for a long period on f 1) maize or other cereals poor in protein 
of high biological value, or 12) a diet Wgh in fat and carbohydrate, and poor 
in proteins and vitamins, such articles as red meat, eggs, milk, fish, fresh 
vegetables and fnut being lacking. 

Prodromdl Syviyloms . — These include anorexia, loss of weight and 
strength, dyspepsia, flatulence, vomiting, sensations of burning or discomfort 
in the epigastrium, constipation or diarrbeea, insomnia, headache, pal- 
pitation, vertigo, numbness, forgetfulness, nervousness, mental irritabOity 
and mental coi^osion. Later, characteristic involvement of skin, alimentary 
tract and nervous eystem may supervene, but all three systems are not 
necessarily affected in any one pellagrin, while the sequence and the severity 
of the symptoms show considerable variation in individual cases. 

Mimeniary /roturrs.—The glossitis and stomatitis which usually appear 
early in the disease are diagnostic. In the early stages the tip and sides of 
the tongue are red and swollen; later the whole organ becomes fiery red 
(beet tongue) and infiamed, with lateral indentations from the teeth. Deep 
mcers may develop on the sides and tip, while the dorsum becomes covered 
with a tuck grey membrane, perhaps containing Vincent's organisms. A 
sinular condition may involve the buccal mucous membrane, palate, gums and 
the muco-cutancous surface of the lips. Hot, spiced and acid foods increase 
the ptyslurm and the burning seosatioos felt in the tongue, pharynx, 
cesophagus and stomach. Other symptoms include nausea, vomiting and 
abdominal discomfort, flatulence and distension, especially after food. 
The bowels may act normally or be even constipated in the early stages, 
persistent diartbcea being characteristic only of the advanced coses. In 
the latter the stools are non-fatty in type, diarrbesa occnis at all hours, and 
is often associated with colicky pain end tenderness. Sigmoidoscopy may 
reveal a proctitis. Associated vaginitis ond urethritis are not uneommou. 

Skin lesions. — ^Tbeir distribntion is on the back of tbe hands, TFiista and 
forearms, tbe dorsum of the feet, the face, neck, upper part of tbe chest, 
under the brea-sta and in the perineal regions — in short, over those areas 
directly exposed to the sun’s rays or friction. Commencmg as an erythema 
resembling a severe sunbaru, there is redness, swelling and tension of the 
skin, followed by itching, burning and possibly bleb formation, while later, 
a deeper dermatitis develops with desquamation and exfoliation. Pigmenta- 
tion and thickening of the dermis result, but finally atrophy supervenes, 
the skin becoming wrinkled, inelastic and thinned. Pathognomonic features 
of pellagrous eruptions are thsdr absolute Bymmetry and their sharply 
demarcated pigmented borders — the hyperkeratotio border of Merk. 

Nervous system . — ^The early mental aymptoma, which ate often regarded 
as functional, include depression, apprehension, irritability, headache, 
insomnia, and bilateral burning sensattoos involving the extrenuties or 
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otber parts of tie body. Later tbeao mental ejTnptoma are accompani'nl 
by rigidity, tremor of tie tongue, coarse tremors of tie limbs and bead, 
atbcloid n30%-empnta and cramp; while numbncM and paralysis of tbc 
extremities are common. The reflexes which at first nro generally increased, 
later become decreased, and finally arc often entirely absent. The gait may 
be spastic or ataxic, and cord inrolrement or peripheral neuritis due to 
associated deficiency may be factors in the production, of the neurological 
picture. If improperly treated, insanity often rcsnlts. Betardation of growth 
occurs in children, but fortunately neurological complications arc not common 
in them. 

Tlic coarse of the disease is generally afebrile ond characterised by 
definite attacks alternating with remissions extending over many years 
unJe*s a proper diet be maintained. 

Diagnosis. — In classi«il pellagra the glossitis, stomatitis and the char- 
acteristic elan IcaionB make the diagnosis easy, but these features occur 
uidy in the well-established disease and it is the sul>clinicsl cases or those 
presenting vague prodromal manifestations which ate so important to recog- 
nise early. A reliable history of dietary deficiency is important, and the 
rapid amelioration of gastrointestinal and mental symptoms folloa-ing 
nicotinic acid therapy will confirm the diagnosis. The urinary test for 
nicotinic acid excretion devised by Ilarris and Raymond (p. 478) may clinch 
the diagnosis in doubtful cases. Pellam aine pellagra may be confused with 
sprue or ergotism, while erythema ranlUforme and dermatitis venenata may 
canse dilEcalty. 

Prognosis,— I d endemic pclhspra if patients receive modem treatment 
and a cuvintetuvuce diet adequate in vitamin Bj complex and good biological 
protein, the mortality should be low. In the pft%t, about 40 per cent, have 
been estimated to develop mental trouble, and many of these died in asylums. 
Fever is an unfavourAbte sign, and in the a^ence of intcrciment al.<ess>* 
occurs either as a terminal event or in fbe fulminating form known n-s tjpihoid 
pellagra, which is characterised by intense prostration, tremor, muscular 
rigidity, coiiTubions and death. In eccondary pcllopra, the prognosis depends 
on rectification of a faulty diet and Irwitment of the underlying alimentar)* 
trouble. 

Treatment. — Pnoiiiyucric. — ^Thc addition to a peJlagrin’s diet of red 
meat, milk, eggs and substances rich in vitamm Bj complex, e.g. Iroacr’s 
yeast and matmite, will pieveut tbc disease. 

CuiuTiVE. — Best in bed, a high calorie, nutritious diet low in carbohydrate 
but rich m profeui, and foodstufis contiuning vifnmm B, complex are efesir- 
able. The diet should include fresh milk, lean scraped red meat, liver, 
canned salmon, tomato juice, fresh fruit and vegetables. Articles which 
have been found to possess curative value when given in large dosage inclode 
Brewer's yeast (75-100 g. daily), tnarinite (30-fiO g. d.iily), wheat germ 
(250-500 g. daily), vcntricnlm (200 g. daily) and liver extract (75-100 g. 
daily). The discovery of the enrativo efTccts of adequate doses of nicotinic 
acid on many of the manifestations of pellagra has revolutionised the treat- 
ment of the disease. The drug is adnuoistered by the mouth, in tablet form 
and in divided dos«-*, the daily dosage tanging from 200-1000 mg., SCO mg. 
being generally efTeclive. Alter ten days the dosage may be decreased. 
Flushing, burning and itching, ososea, 'vomiting and cofic may follow. 
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especially if the ding is given in large dosage on an empty stomach. Nicolinio 
acid also stimulates gastric activity and acid secretion^ and is liable to elicit 
a mild histamine-like type of reaction. The mucous membrane lesions, 
including pellagrous glossitis, Blomatitis, vaginitis, uiethritis and proctitis, 
are healed and bowel function restored to normal, the early erythematous 
lesions are blanched, while the early and late mental relapse symptoms are 
greatly benefited. Tlie chrome skin lesions, however, are not cored by 
nicotinic acid therapy. Associated aymptoms of peripheral neuritis are 
not relieved by nicotinic acid, bnt both pain and numbness disappear after 
daily injections of 60-100 mg. of crystalline vitamin (Spies). 

Kiboflavin is indicated if there is angular stomatitis or cheilosis ; the oral 
dosage is 5-15 mg. daily. No tou'c effects have been described following oral 
administration. 


TROrrCAL MACROCYTIC ANxEMIA 

Synonyms. — ^Nutritional Macrocytic Anemia; Tropical Megalocytic 
Ansemia. 

Definition. — A aevere nutritional amemia, megalocytic in type, especially 
afferting pregnant women in the tropics and subtropics, and responding 
specificmly to marmite or liver extract therapy. Non-htemolytic and 
h»mol;rtic types are encountered. 

.£Uolog 7 .-~The disease affects both sexes but b especially common 
in women during the child-bearing period owing to the superanded nutri- 
tional demands of pregnancy and lactation ; it develops during the latter 
half of pregnancy. It has been reported from India, China, Africa and 
Macedonia. The malady is found in rice-eaters in the eonthem half of India, 
where it affects all communities and grades of society (Wilis). In Macedonia, 
it is prevalent in the refugee population, whose diet b poor in animal proteins, 
which suggests that an amino-acid deficiency may be the basis of the syndrome. 
Castle holds that lack of extrinsic factor in the diet is responsible, bat Wills 
and Evans believe it b duo to deficiency in a new hremopoietic factor con- 
tmued in cmde liver and autolysed yeast- The factor concerned has not 
been identified with any constituent of the vitamin Bg complex. Frequently 
the condition is associated with chronic malarial splenomegaly, which intro- 
duces a Bupeiadded hiemofyfic factor through excessive phagocytosb of 
abnormal ted cells by a hjrpertrophicd and pathological leticulo-endothelial 
system resulting from repeated malarial infccrions over many years (Fairley). 

Pathology. — ^In uncomplicated non-haemolytic cases the organs are pale 
and may show fatty infiltration secondary to the an»mia. In fatal cases, 
there nmy be catdbc dilatation assoemted with fatty changes in the myo- 
cardium, a congested enlarged liver, oedema and other evidence of cardiac 
decompensation. Megaloblaslio hype^asia of the red marrow b found, 
and Ehrlich polychromatic megalwlaits are demonstrable in smears or 
sections. In cases of bjemolytic type associated with splenomegaly, there b, 
in addition, a generaUsed hypertrophy and hyperactivity of the reticulo- 
endothelial celb, which may contain malaria pigment and phagocytosed red 
celb, fine hEemosiderin deposits in tiie paienchyme cells of the Uver and 
spleen, and a decrease of lymphoid tissue in the latter organ in which the 



498 


DEFICIENCY DISEASES 


M&IpigLian bodies m&y h&vo disapneared. Hsmorrlmges nmj be found in 
tbe elda and serous or nneoas memorancs. The bone marrow shows generaj 
liyt)cr{)IaaLa of the myeloid cells, with increnso in the aclh'ity and numbers 
of hxmocytoblasts and cr^hroblasts. Basophilic and polychromatic meralo- 
blasts ate comnwi^ but nptning anfiicictvt to ptodnot a really piak cytopTaam 
in a cell with a i'mcly stippled primitive nucleus is a rarity. Fathological 
changes in the precursors of the white cell ecries nre common, and mega- 
Varyocyles arc liable to he atypical or scanty. 

The condition is one of panmyelopathy in which some more primitive 
cell type than the mcgaloblast must bo implicated. The rcticulo*cnaothcliiim 
luung the marrow sinusoids is the dtimate source of erythrocytes, leucocytes 
and platelets, ond it appears not improbable that the defiaency factor no 
Jess than malaria itself is cicerting its deleterious influences on primitive 
rcticulo-endothelium. 

Symptoms, — In the uncomplicated tu>n-hamoli/t{e type the symptoms 
am essentially those associated with a grave anxmia. The patient often 
first seeks advice for cardiac palpitations, giddiness, shortness of breath, 
weakness on walking and physical fati^e. ^re tongue, anorexia, vomiting, 
flatulence, abdominal distension and dianhcca may be complained, of, and 
fever or couch may or may not bo present. Physical examination generally 
reveab a wdl-nouriihcd patient with palo mucous membranes, n low blood 
pressure and rapid pulse, and often mnmic cardiao murmnrs. I>atei frank 
congestive carduc decompensation (see p. 8S0) may ensue. The blood 
picture resembles that of pernicious aoxmu with megalooytes and often 
nneleated red cells present m the blood smears. Bed cell counts of between 
600,000-1,000,000 erythrocytes per ejnni. arc not uncommon. Tho colour 
index generally excels unity. The mean corpnscular rolomo is incceasi^ 
nod the Fncc-Joncs curve shows a shift to the right, and on increased vona- 
bDity and mean corpuscular diameter. Lcucopeoia is common, the reti- 
culocytes arc not increased, the serum bilirubin values arc normal and the 
fractional test meals show that, unlike pernicious ansemia, the ozyntic cells 
retain their power of secreting ild after the admioistnitlon of bistamino. 

In tho Affmclytic tyye of tropical macrocytic anscinia, certain features ate 
superadded. The ^leen is invariably eoJaigcd and hard but not tender. 
I’etechinl eruptions involving the ekiu, episf.oiis ond bleeding gums or bleeding 
from other mucous mcrobnines occur in about 25 per cent, of cases, and 
arc invariably associated with tbrombocytop''ma. An icteroid tinting of 
tho skin or conjunctiva: u not uncommon, while hyperbilirubmxmb and 
dark brown stools arc characteAslio findings. 'Ihe wood picture rcsemVies 
in many respects tho megalocytic aoxnua already described, but rcticulo- 
cytosis IS tho rule, and mcgalo-spherocytosli may bo found which is not the 
case in the non-bxmolytic tyjic. Leucoptcnla and thromboeytopx'nia arc 
frequent findings. Apart from cardiac decompensation, the more common 
coranheations include uterine sepia lu the puerperium, H. coU infections 
of tic genito-urinary tract, and respiratory infections ; the last is me- 
disposed to by the increased pressure on the diaphragm exertwl from below 
by the pregnant uterus and greatly colat(?:d spleen, which so many of these 
patients present. Typical parox^ms of tnaiarial fever at this late stage 
are rare, and parasites are not demonstrablo between attacks. 

Dt&gnosls.^— An adequate hsmatological investigation is essential in 
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diagnosis. The non-hiemolytic type has to be distinguished from other 
megalocytic anaemias. It differs uom pernicious anasnua in that HCl is 
secreted in rehouse to histamine injections, and nervous manifestations 
are absent, whde the atrophic, distezmed abdominal jparietes, marked loss 
of "weight and the bul^ pale fatty stools so characteristic of tropical sprue 
are not observed in tropical macrocytic anxinia. The hEmolytic type clini- 
cally resembles acholurio family jaundice, but there is no family nistory, 
the corpusculsr fragility is not increased to hypotonic saline solutions, and 
the anffimia is of an entirely different type in the two diseases. 

Prognosis. — ^Balfour estimated the death-rate as 40 per cent, before 
the introduction of liver therapy. With modern treatment and in the 
absence of complications patients whose condition is diagnosed at a reason- 
ably early stage shonld recover completely. The non-hiemolytic type 
responds more readily than the bEmolytic type, in which very large doses 
of liver parenterally may be necessary. 

Treatment. — ^woniYUcnc. — Prevention depends on the adoption of a 
well-balanced diet containing adequate amounts of protein of good biological 
value and vitamin Bj complex. 

CpBATiYE. — ^Uncomplicated cases of non-hiemolytio type generally respond 
to maimita (Wills) in a dosage of 30 grammes daily, to liver extract by the 
mouth equivalent to 1 lb. of fresh liver daily, or to daily injections of 2 c.c. 
of injection of liver (eampolon type). Maximal reticulocytosis develops about 
the seventh to nmtu day, and provided treatment b maintained satisfactory 
blood regeneration follows. 

In the hemolytic variety, or where compUeations exist, much larger 
daily doses of maimite (GO grammes) or preferabipr of parenteral liver ex- 
tract (6-8 c.e.) are necessary, and in severely ill patients, it b often advbablo 
m addition to parenteral uvet therapy to give blood transfusions m order 
to tide the patient over the critical few days before speeidc therapy initiates 
the hemopoietic response. Successful termination of labour and the cessa- 
tion of lactation decrease the nutritional demands on the body and may 
result in spontaneous cure, but it b important to remember that sidlied 
medical and nursing attention during the pue^erium, and the daily examlua- 
tion of the patient for the onset of complications su^ as cardiac failure and 
pulmonary infections may result in aavuig the patient. Throughout treat- 
ment a nutritious diet containing meat, eggs, milk, and foods rich in vitamin 
Bj complex is desirable. 


N. Hamilton Fairley, 



498 


DEFICIENCY DISEASES 


Malpighian bodies may hava disappeared. Hsmorthages may be found in 
tbe skin and serous or mucous znembranes. The bone marrow shows general 
hyperplasia of the myeloid cells, with increase in the activity and numbers 
of hsemocytoblasts and erythroblaats. Basophilic and polychromatic megalo- 
blasts are common, but ripening sulScient to produce a really pink cytoplasm 
in a cell with a finely atippled primitive nucleus is a rarity. Pathological 
changes in the precursors of the white cell series are common, and mega- 
karyocytes are liable to be atypical or scanty. 

The condition is one of panmyelopathy in which some more primitive 
cell type than the megalohlast most be implicated. The reticnlo-endothelinm 
lining the marrow sinusoids is the nltimate source of erythrocytes, leucocytes 
and platelets, and it appears not improbable that the deficiency factor no 
less than malaria itself is exerting its dcleterions infiuences on primitive 
reticulo-endothelium. 

Symptoms. — In the uncomplicated non-hamohjtic type the symptoms 
are essentially those associated with a grave amemia. The patient often 
first seeks advice for cat<Bac palpitations, giddiness, shortness of breath, 
weakness on walking and physical fatigue, fore tongue, anorexia, vomiting, 
fiatulence, abdominal distension and diarrhma may be complained of, and 
fever or cough may or may not be present. Physical examination generally 
reveals a well-nourished patient with pale mucous membraocs, a low blood 
pressure and rapid pulse, and often fa^mic cardiac murmurs. Lster &ank 
congestive cardiac decompensation (see p. 8S9) may ensue. The blood 
picture resembles that of jiemicions onismia with megalocytcs end often 
nucleated red cells present m the blood smears. Bed cell counts of between 
500,000-1,000,000 erythrocytes per c.min. are not uncommon. The colour 
index generally exceeds unity. Tbe mean coiposcular volume is increased, 
and the Price-Joues curve shows a shift to the right, and ou increased varia- 
bilxty and mean corpuscular diameter. Leucopenia is common, the reti* 
culocytes are not increased, the serum bilirubin values are normal and the 
fractional test meals show that, unlike pernicious omemia, the ozyntic cells 
retain their power of secreting HCl after the administration of histamine. 

In the hamolytic tvpe of tropical macrocytic ansmia, certain features are 
Buperadded. Tbe spleen is invariably enlarged and hard but not teodei. 
Petechial eruptions involving the skin, epistans and bleediug gums or bleeding 
&om other mucous membranes occur in about 25 pci cent, of cases, and 
are invariably associated with thrombocytopenia. An icteroid tinting of 
tbe skin or conjunctiva; is not uncommon, while hyperbilirubinremia and 
dark brown stools are characteristic findings. The blood picture resembles 
in many respects the megalocytic anamua already described, but ieticu]i>- 
cytosis IS tbe rule, aud megalo-Bphcrocytosis may be found which is not the 
case in the non-hicmolytic type, Leucopamia and thrombocytopsnia arc 
frequent findings. Apart from cardiac decompensation, the more common 
complications include uterine sepsis in the pueroeriom, B. coli infections 
of the genito-urinary tract, and respiratory infections ; the last is pre- 
disposed to by the increased presanre on the diaphragm exerted from below 
by the pregnant uterus and greatly enlarged spleen, which so many of these 
patients present. Typical paroxysms of malarial fever at this late stage 
are rare, and parasites are not demonstrable between attacks. 

Diagnosis, — An adequate htematological investigation is essential in 
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diagnosis. The non-hiemolytic type has to be distingoished from other 
megalocytic anotmias. It differs ftom pernicious ana?inia in that is 
secreted in response to histamine injections, and nervous manifestations 
are absent, whUe the atrophic, distended abdominal parietes, marked loss 
of weight and the bulky pale fatty atooU so characteristic of tropical sprue 
are not observed in tropical macrocytic anajmia. The hiemolytic type clini- 
cally resembles acholario family jaundice, but there is no family history, 
the corpuscular fra^ty is not increased to hypotonic saline solutions, and 
the antemia is of an entirety different type in the two diseases. 

Prognosis. — ^Balfour estimated the death-rate as iO per cent, before 
■ the introduction of liver therapy. With modern treatment and in the 
absence of complications patients whose condition is diagnosed at a reason- 
ably early stage ahonld recover completely. The non-hsmolytic type 
responds more readily than the bamolj^ic type, in which very large doses 
of liver parentcrally may be necessary. 

Treatment. — PnorayLAcrio- — ^Prevention depends on the adoption of a 
well-balanced diet containing adequate amounts of protein of good biological 
value and vitamin B, complex. 

Curative. — ^Uncomplicated cases of non-hamolytic type generally respond 
to marmite (Wills) in a dosage of 30 grammes daily, to liver extract by the 
mouth equivalent to 1 Ib. of fresh liver daily, or to daily injections of 2 c.o. 
of injection of liver (campolon typo), hlaximaj relicnlocytosis develops about 
the seventh to ninth day, and provided treatment is maintained satisfactory 
blood regeneration follows. 

In the haemolytic variety, or where complications exist, much larger 
daily doses of marmite (60 grammes) or preferably of parenteral liver ex- 
tract (6-8 c.c.) ate necessary, and in acverely ill patients, it is often advisable 
in addition to parenteral uver therapy to give blood transfusions in order 
to tide the patient over the critical few days before specific therapy initiates 
the haanopoietic response. Successful termination of labour and the cessa- 
tion of lactation decrease the nutritional demands on the body and may 
result in spontaneous cure, but it is important to remember that aldUed 
medical and nursing ottenlion during the pueiperium, and the daily examina- 
tion of the patient for the onset of compUcations such as cardiac failure and 
pulmonary infections may result in saving the patient. Throughout treat- 
ment a nutritious ^et containing meat, eggs, millf, and foods rich in vitamin 
Bj complex is desirable. 

N. Hamilton Fairley. 
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DISEASES OF THE ENDOCRINE GLANDS 

DISEASES OF THE PITUITAHY GLAND 

Apart from its own special functions, the pitnitaiy gland has a stimulating 
effect on most of the other ductless glands, which latter tend to atrophy 
after removal of the pituitary gland (hypophysectoray). The influence, 
however, is reciprocal and hyper- or hypoeecretion of the other endocrine 
glands Mncnccs the activity of the pilnitaty. The hypothalamus, on either 
side of the third ventricle, contains many nerve nuclei which are connected 
^ith the jiltuitary gland. They provide the mechanism for an intimate 
iFcUtioikahip’heCwee'n hypothalamic atirouU and pituitary function. 

The posterior lobe secretes two hormones, pitressin and oxytocin. The 
former has a vaso-pre.'^sor action, is anti-dioretic, and produces an increased 
urinary excretion of chloride. The latter, oxvtocin, produces contcactiou of 
the pregnant uterus. Becently, it has been shown that pitressln causes con- 
traction of the non-pregnant atems. The pars intermedia secretes a specific 
katahQliciactoc_(^llipl, and the melanophote^spandmg homone. 

The anterior ^tuitary gland appears to eecrefe 10 or mote Tiorraones, 
but it is uncertain whether they are all distinct chemical substances. It 
has been postulated that one hormone ma^ have difTeicnt actions under 
varying physiological oircumstances. Description is faclLtated by assuming 
the existence of separate hormones : 

1. Growth-producing hormone. 

2. Lactogeiuc hormone. This initiates and maintaina mammaryBecretion. 

3. Tbyrotrophic hormone Ithyrotrophin). This produces (o) hyperplasia of 

the thyroid gland and hypersecretion of thyroxine ; and (6) exoph- 
thalmos, even after thyroidectomy. 

4. Gonadotrophic hormone gonadotrophin}. This factor has been chemic- 

ally separated into two components, Prolan A and Prolan B, which 
under certain condirions prwuce different gonadotrophic reactions. 
Thus, Prolan A etmmlates development of the Graaflan follicles 
and of the spermatic tubuJea ; whereas Prolan B produces luteim'sa- 
tion of mature follicles, or of the theca of unmatnie follicles, and 
hyperplasia of the interstitial cells of the testis or ovary. 

6. Diabetogenic hormone. This hormone produces hyperglycffiuiia, 
glycosuria and ketonuiia. Tl» effect appears after 2 or 3 daily 
injections, and owing to the appearance of anti-bodies cannot 
he sustained ordinarily for more than a few weeks. If, however, 
the daily dose of hormone is progressively increased, permanent 
diabetes rcsnlta even when injectiona cease, and the isfeta of the 
pancreas are then seen to have nodergone degeneration. The 
diabetogenic hormone can act in the absence of the adrenal glands ; 

SOD 
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but -tteir . presence^ au^enta the diabetogenic effect, since they 
undergo cortical hyperplasia (associated adrenotrophicho'rmone^ and 
this itself tends to prMocc hypci^lycffimia. A aiabctogcru'c effect 
is best seen on the hypophysectpmjsed^depancreaUsed dog (Iloussay 
dog). Secretion of th^alaCetogenio h'onnohFmay be produced by 
electrical stimulation of the Tentto-inedial nuclei of the hypo- 
thalamus. 

G. Glycotrophic hormone (Young). This hormone can prevent the hypo- 
plycmmic action of insnlin, without, however, having the power to produce 
bj7)erglyca!in5a. It appears to act by directly antagonising the action of 
insulin, that is, by prevcnting'the 'oxidation of glucose in the peripheral 
tissues, by iuWbiting glycogen formation in the muscles, and by facilitating 
glucose formation from hepatic glycogen (glycotrophic or, better, glucotrophic). 

7. Ketogemo hormone. This produces ketontemia, ketonoxia and an 

increase of liver fat. It cAn be separated from dlabetogenio anterior 
lobe extracts. 

8. Pancrcatotrophic hormone. This produces hyperplasia of the islets of 

Langethans, and.increaaed eccrctionjif insulinj Its separote'ehtity 
13 not certain, and the initial action of the uiabetogenic hormone 
in certain epeciea appears to be pancrcatotrophic. 

9. Adrenotrophic (corticotropbic) hormone. This nroduccs hyperplasia of 

the adrenal cortex. ' As with other trophic normones, the effect is 
best demonstrated after the hypoplasia, or atrophy, of the adrenal 
cortex that follows hyTiophysectomy. It is associated with, but can 
be separated from, the thyrotrophic and growth hormones. 

30. raratayrotropbio hormone (paratbyrotrophin). This has been de- 
scribed but its existence is not firmly established. 

ACROMEGALY 

Definition. — ^Acromegaly is a condition due to a hypersecretion of the 
growth hormone of the anterior pituitary gland. It is characterised by 
enlargement of the hands and feet, and of the bones and cutaneous -tissues 
of the face, and by splanclmomegaly. It is frequently spperimposed on 
gigantism. 

.^Etiology. — The disease occurs at any age but usually before 40, and in 
both sexes. There is a mild familial type. The immediate cause is an ex- 
cessive secretion of the growth hormone. 

Pathology. — ^The primary lesion is an ndenom a, or hyp erplasia, of the 
eosinophil cells. Secondary enlargement of the^drenal.cortexT^the thjTOjd 
and the. parathyroids’ may_be present,' The te^hs and ovaries are usually 
ntiophio. The islets of the pancreas jnay he hyperplastic in the initial phases, 
and later jindergo .atrophy. Diffuse lymphoid hypef^ada is frequent. All 
the viscera are enlarged. ' ' 

SymptoriTsT — The patient may first seek advice because of iacreasing 
size of the bauds and feet, or of a blunting and distortion of facial features, 
or^vbual disturbance due to.a.pituitary tumour. The latter is associated 
with optic atrophy, biternporal bemianopia, progressive loss of "vision and 
sev"ere” headaches. Ocular^paWcs may'r^lt from pressuro on' the ‘‘third, 
fourth, or sixth nerve. - — 
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The enla^emeat of the ertremities is partly due to boay enlargenicat 
and thickening, but tlicre ia also overgrowth of the soft tissue. The vault 
of the skull may be somewhat thickened, but considerable bony overgrowth 
is more common in the base of the skull and in the facial bones. The over- 
growth of the lower jaw leads to prognathism and spreading of the teeth. 
The vertebnn undergo changes, and kyphosis and scoliosis are common. 
The soft tissues of the face, nose, and lips undergo hypertrophy, which together 
with the bony chaogea, may transform the facial appearance. The skm and 
subentaneons tissue are thickened, and the sebaceous and sudoriferous 
glands hypertrophied, producing a greasy perspiring slan. The hair tbO'is 
thick and greasy, and may be abundant over the trunk. Enlargement of 
the tongue leads to difficulty in articolatios, and enlargement of the larynx 
produces a deep voice. Speech is also sluggish and memo^ poor. The genera] 
behaviour may be characterised by apathy and lack of initiative. Generalised 
muscnlar hypertrophy may mittally be associated with great strength, but 
later weakness and atony result. The heart Is enlarged, but hypertension or 
hypotension may occur. 

Complications and Sequelce. — (i) Sex Function. Impotence_in the 
mate, and amenorrhma in the female, ate common complications, caused hy 
des'truclivc encroachment of the eosmophil celts on the gonadotropb'o bsaophil 
cells. (2) Thvmid. Although exophthalsuc goitre is a rare compilation, 
a'T&lscd basal metaboUsm is not imrequent, and an excess of endogenou 
pituitary thpotronhio hormone produces enlargement of the thyroid in 
some 50 per cent, of patients. In the later phases, tuyzeedema may superveoe. 
(3) Adrenals. The development of hair on the face and body in females 
(hirsuties) suggests a pituitary corticotrophic stimulus. It is only rarely 
present in a severe degree, and may not develop until some years after the 
onset of the acromegaly. (4) Diabetes McUitus. This disorder is present in 
a small proportion of patients ; but some degree of intermittent or chronic 
hyperglycemia with glycosuria, in the absence of diabetic symptoms, may 
be detected in some 50 per cent. The pituitary diabetogenic hormone is 
probably responsible. (5) Diabetes Insipidus or Diabetes Tenuifluus. There 
may be in different paticuts, or in one patient in different phases of the 
disorder, evidence of deficiency or excess of the anti-diorctlo hormone. 
(G) Mental Changes. Depression, iratability, negativism, melancholia, mania 
and delusional insanity are possible compUcations. 

Diagnosis. — The increase in size of nands and feet, and thickening and 
blurring of the facial features, with pro^>athism,s makes diagnosis easy, 
especially if gigantism is already present. “"Oefeitis deformans is a bony 
disorder which distorts the vault of the skull and does not affect the facial 
bones. In acromegaly, radiographic examination may reveal an enlargement 
of the sella turcica, which if associated with optic atrophy or bitet^oml 
hemisnopia, indicates a pituitary eosinophil tumour. 

Prognosis. — ^The coarse is gradually progressive, with intermittent 
phases of apparent arrest of the pituitary hyperfunction. These phases may 
be prolonectl over many years. As myxoedema may follow exophthalmic 
goitre, 80 hTOcractivity of the pituitary may be succeeded by hypoactivity, 
with secondary hTOofunction oi the thyroid and adrenal glands. 

Treatment. — if there is progressive involvement of the optic nerves, 
with danger of complete blindness, the treatment is surgical removal of the 
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pituitory tumoar. Otherwise dwp radiation of the pituitary region should 
be,tried^8t, and relief rcsultain’wine'50 pe'r cent. ' If sight U not threatened, 
andjth ere" ap pears to be an arrest of pituitary hypcrfunction,''ft’eatment is 
symptomatic, including hormone suhstitutJon where indicated, e.g. thyroid 
for n^cedema, testosterone for impotence, and cestradiol for amenorrhma. 
Eio'pntbalmic goitre may be treated by radiation of the^thyroid, or thy- 
roidectomy. iSue diabetes mcllitus will need dietetic regulation and insulin, 
hut symptomless glycosuria can be ignored. 

GIGAKTISM 

This is a condition of rapid and csccssive growth of bone resulting, among 
other manifestations, in a height above normal. Like acromegaly, it is due 
to excessive accretion of the growth hormone by the eosinophil cells of the 
anterior pituitary (hj'pcrplasia or tumour), but this hypersecretion operates 
in childhood, or adolescence, before the epiphyses of the loi^ bones have 
united. If the hypersecretion persists, acromegaly wiU'b’esupeHmposed on 
the gigantism. In uncomplicated gigantism, there is no sharp dividing line 
between normal tall people and pathological giants, and the cbaractcrbtic 
of tallness is prabably a familial and racial feature dependent upon cou> 
ctitutional hyperactivity of Che anterior pituitary. Eunuchoid indindiisls, 
as well as pre-pobcital castrates, arc often excessively tall. This may ho 
due to two factors : (1) growth hormone acting over a lo^er period, since 
the union of the epiphyses is delayed ; and (2) hyperactivity of the anterior 
pituitary secondary to failure of gonadal function, assuming the latter to bo 
primary. 

The treatment of pathological gigantism Is the same as for acromegaly, 
namely, radiation of tnc pituitary gmnd, or surrical removal of a pituitary 
neoplasm. Inhibition of pituitary activity by large doses of testosterone, 
or cEstradiol, may he of some beneSt. 

CUSHING’S SYNDROilE 

Definition. — condition of virilism in females (or of feminisation in 
males) associated with adiposity, hypertension, diabetes mellitus, plethora, 
and'softening of the bones. 

Etiology;— The disease is commonest in the second and third decades 
but may occur at any age. It is much more common in females than males. 
The immediate cause is hypcxfonclion for dysfunction) of the pitnitar)’ 
basophil cells and of the adrenal cortex. 

Pathology. — Cushing postulated that the primary lesion was an adenoma 
of the basophil cells of the anterior pituitary gland. TS^e it is true that 
an adenoma, or even a carcinoma, of these cells is found in some cases, in 
others the primary lesion appears to be adenoma or carcinoma of the adrenal 
cortex, carcinoma of the thymus gland, or an ‘ovarian anrheuohlastoma." In 
neatly all cases, whatever the apparent primary lesion may be, there is also 
found hyperplasia of the adrenal cortex and hyaUnisation of the pituitary 
basophil cells. The latter change is considered to be a fondamentm one by 
Qroobe, who discovered it. It can, however, be secondary and reversible, 
since removal of an adrenal tumour produces a return to clinical normality. 
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Symptoms. — fa shown by wssation of menstroation, loss of 
hair of head, and growth of hair on the face and body, as in the male ; 
fcminisation fa mdicated by testicnlar atrophy and impotence, and by mammary 
development. For a fuller description the reader fa referred to the sub- 
section on Diseases of the Saprarenal Glands. In all cases the adiposity fa 
iliffuse, hot it fa especially noticeable on tbe face, trunk, and upper arms 
atid thighs. It is occasionally a painful adiposity. ^Tiere the skin has been 
stretched by fatty deposits, 6.y. in lower abdomen, thighs, breasts, and axilke, 
there a re linca distcnsm, which are not white bnt of a deep p-d colo ur The 
face fa plethoric and of a dusky tinge, enggesting a polycythemia basis, 
which fa not necessarily substantiated by a red cell count. The anterior 
as pects o f the le^ show bluish jnottling-with contra sting patches r esulting 
in^ marble appearance.'from which fa derived the dennatSogical name, 

cuti sniannoTa tarr ~ 

The bones are rarefied (seen in X-ray photographs) and softened, so 
that the vertebrae are compressed, and the patient develops l^hosfa and 
round shoulders, with a diminution In height. Lordosis helps to accentnate an 
adipose pcndnlous abdomen, and may give rise to troublesome backache. 
The Wood presswe is raised, and there may be a secondary fachsmic nephritis. 
In a few patients, fatal malignant nephrosclerosis has been recorded. Diabetes 
mclUtns may be present in varying degrees of severity, and those patients 
who manifest no diabetic symptoms invariably show a delayed fall tn blood 
angar in the carbohydrate tolerance test. Pigmentation of tbe orbits and 
nipples may be present. Aligrainoos headaches are not infrequent, bnt changes 
in the optic nerves or visual fields arc rare, smee basophil adenomas are 
usually microscopic in siie. Tbe thytWd.gland.jnay,bc.enlatged, iut th ere is 
rarely, evidence of hyperthyioidfam. 

Comp!iatlons7--?rh6^a'Geols ate liable to intcrenrreat infections, 
especially staphylococcic. . 

Diagnosis. — Adipose corpulent woniea with plethoric faces, louad^l 
shotildeis, and hirsutfamj^ suggest the dia^osis. 'Hadiogram3'"May Bhow^' 
os^pOrosis, but the s^la turcica fa u3aaHy“not enlarged. Glycosuria a^d 
h^ertciwjon arc additional features. HfasUtfaurtTorniale dfatributionrbat 
quite frequently not escessive. The possibility of an adrenal tomoui fa 
suggested by considerable bsirineas, gross enlargement of tbe clitoris, and a 
gross excess of andiogeuio hormone m the urine (e.y. more than 20 mg. of 
IT-ketosteroids per 24 hours). In douhtful cases, iodoiyl (pyeleclan, uropac, 
uToseIcctan) radiographic esamioatioD, or perirenal insufflation, or even 
bparotomy fa called for (see adrenal section). Thymus tumours may bo 
excluded by radiographic examination of the chest, and ovarian tumours 
(a rare cause) by bi-manual examination. The urinary calcium excretion 
may bo increased, but tbe serum calcium fa not raised, as in the case of 
hyperparathyroidism . 

Mild and incomplete forms of Cushing’s syndrome arc not at all un- 
common, and are often familial. They do not necessarily call for any mecial 
treatment. It fa questionable whether they are more correctly regarded as 
variants of normabty than as patholoffcad. 

Prognosis. — In the absence of treatment, the course fa usually pro- 
gressively downhill, hut only gradually so. As with acromegaly, there may be 
spontaneous arrest of tbe process for many years. If an adrenal tumour fa 
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removed snigically, ia the absence of malignant recurrence the patient may 
retum-to oompleto-nor mality . In thFcdse of basopi}} adenocoa, deep raHia- 
tion ^plicd-to-the-pltoita^ gland may be followed by remarkably good 
results, with disappearance or considerable amelioration of most symptoms, 
inclndiog the diabetes mcllitus. 

Treatment. — ^An adrenal tumour should bo removed surgically. A 
thymus neoplasm is malignant and deep radiation of the thymus area is 
unJikely to prove of more than temporary benefit in each cases. In the 
absence of proof of any primary lesion outside the pituitary gland, a basophil 
adenoma is assumed, and deep radiation applied to the yituitary gland. 
Unilateral adreualcctomy for a supposed bilateral hyperplasia of the adrenal 
cortex ia illogical, and cannot produce appreciable amelioration. 

INFANTILISM 

Synonym. — ^Levi-Loraine Syndrome. 

Definition. — Infantilism is a condition of deficient somatic growth and 
sexual development that might, however, be regarded as normal for a much 
younger indi^dual. The term also implies the persistence of infantile char- 
acteristics in the adult and the failure of proper development of primary 
and secondary sexual characteristics. The term was first used by Loraiuc 
in 1871 in connection with a case of infantilism associated with tuberculosis. 
It was later applied br Levi (UXM) t o hypopituita r ism begin ningin childhood. 
Brissand extended the term to include inlanniism associated with hypo- 
thyroidism (Brissaud’s syndrome), but this is a more complicated and less 
well-defined disorder. 

JEtiology and Pathology. — ^Usually in life there is no grow lesion and 
autopsies are rate, since the uncomplicated condition is not incompatible 
with good health. Experimental and biological evidence indicates o deficiency 
of pituitary.cosiaophil cells (growth hormone), and less certainly a deficiency 
of bas ophil cel ls (gonadotrophic). Occasionally a third ventricle tumour, or 
pituitary cramopharyngioroa, or chrpmophobe odenoma may be the cause. 

Symptoms. — In cluJdhood, the patient is perfectly formed but somatic 
growth is much below the usual rate. Development of the primary and 
secondary sexual characteristics at puberty does not occur, and the genital 
organs remain infantile throughout adult life. The condition, however, is 
not absolute, and varying degrees of sexual dev'elopraent are met frith. 
Although the epiphyses tend to remain open long after the normal time of 
closure, the ultimate height is well below normal, as the secretion of growth 
hormone is deficient. Intellectual development is usually normal and somo- 
times abovo normal standards, but emotional development and behaviour 
pattern tend to retain immature chaiacteriatics. The patients are usually 
slender and have graceful limbs, ankles and wrists. The skin and hair are 
of smooth silky texture, and the general appearance is becoming. 

Diagnosis. — The condition should be difierentiated from other forms of 
dwarfism (which see). 

Prognosis. — ^This depends upon the time at which treatinenfc is com- 
menced, but in general hormone therapy can only produce a trend towards 
normality. Health and normal function, other than sexual, is maintained 
even in the absence of any treatment. 
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Treatment.— :Growtb-hormone,^.tcm. (20 rat units) intraniuacularly, 
three times_fl--week, ehould precede gonadotrophic therapy, olthoagE” the 
dangeTof the latter produdng prematuie nnion of the epiphyses appears to 
bo larRely theoretical. The therapy should be contiuued for months or 
years, with intervals to permit antibodies that appear in the blood after 
several weeks’ injections, to disappear. Gonadotrophins, ^OOO jinlts intra* 
m uscu lar lv. twice we ekly,- arc given for BUC_sves.l®, and 'repeated after na 
interval of two months. In the absence of adequate response, testosterone , 
in inal^jind hexci 2 t£ol jujejoalcs, will prove a potent form of substitulloft / 
therapy as far ns Eecondaryjexuatphacactcri^ics ate concerned. 

DWARFISM 

Definition. — condition of sub-normal height well below the normal 
range. It is the opposite of gigantbm. Although no other abnormality may 
be present, the nse of the term is also extended to inclade a variety of 
conditions, of which deficient height is only one feature. 

Etiology and Pathology. — The essential feature is a deficiency of 
pituitary eosinophil cells and of their growth-promoting hormone. The 
condition is quite comparable to that found in a strain of congenital dwarfed 
mice, in which the dwarfism and deficiency of eosinophil cells follows a 
Meodclian recessive genetic distribotion in successive families. Occasionally 
in man a pituitary or other intracranul destructive neoplasm may be the 
cause. 

Symptoms.— In uncomplicated cases there are no features other than 
retaidation of growth. In some patients, C8p«;ially girls, this may be finalised 
by tbe premature union of epiphyses at puberty, e.ff. 12 years of age. If. on 
the other hand, scznal development is infantile, the condition is that of 
infantilism (see above). In Frohlich’s syndrome, adiposity is an essential 
feature. Dwarfism may also be a feature of Eimmood’s cachexia, if the 
condition is due to a pituitary craniopharyngioma commencing in childhood. 
Progeria (meaning prematurely old), is a name given by Hastings Gilford, in 
1904, to a rare condition comparable to Simmonds's cachexia in childhood, 
and associated with an old, wizened countenance, infantile sex organs, 
dwarfism, alopecia, absence of breasts, and a parchment-like skin. The 
condition is probably of pituitary origin, but its exact pathology is uncertain. 
Pathological sexual precocity is associated with premature uuion of epiphyses 
and ultimate dwarfism, although initial growth rate may bo rapid. 

Diagnosis. — With ahnple Sailare of growth, oria infaatiiiso}, tbareiatin 
proportion of arms, legs, and trunk may be normal. In achondroplasia, ft 
familial condition of defective endocbondiial ossification, the arms and legs 
are short compared with the body (human dachshund), and the nose is 
broad and flat. Xon-cndocrine causes of dwarfism arc nckets, renal rickets, 
fragilitas ossium, cccliac disease, pancreatic disease, von Gierke’s glycogen 
disorder, vitamin deficiency, and achondroplasia. 

Prognosis. — ^^\'he^e the epiphyses arc ununited, and treatment is started 
early with a potent growth hormone preparation, the ptognoais is fait, but 
apparent untesponsvveness ia met with. 

Treatment. — ^The essential treatment is growth hormone, which, however, 
ii quite useless if radiograms show the epiphyses of the long bones to have 
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united. 2 c.cm., or 20 rats unite, may be given intramuscularly three times 
a TTcek for six Treeia, and repeated after an interval of some weeks. Thyroid 
by mouth is also helpful, even when there is no obvious hypothyroidism. 
When hypogonadism is also present in boys, gonadotrophic hormone and/or 
testosterone, contrary to general belief, tends to accelerate growth and 
somatic development, and does not appear to produce epiphyseal union in 
ordinary therapeutic doses. 


smaioiTDS’s disease 

Synonyms. — Pituitary Cachexia ; Hypopituitarism. 

Definition. — A disorder due to destruction or atro phy o f the anterior, 
^( ^tar y gland, and m anifested by cachexia, anorexis,j8ubnormal metabolism/ 
anS[!^yl ^oga~dLsip . 

^tioiogyt^^hc disease is more common in women since the commonest 
cause ia atrophy of the anterior pituitary resulting from a local vascular 
lesion during the puerperium. MuUipatm are especially prone. It may, 
however, occur at any age and in either sex associated with a pituitary or 
parapituitary tumour. 

Pathology. — Simmonds’s original case showed atrophy and fibrosis of 
the anterior pituitary gland as a result of au.cmbQluaja_thcjnaiu.niteiy.in_ 
afatal cage.o f pu er peral fever. The vasculatlcsion is, however, morecomraonly 
thromhoBia of tSe pitui tay veins, following severe uterine htemorrhago at 
p artgri^ fff^ap'rasellar jiyslla-tarocm fs and chromophobe. jidghbhQ 
otKen-impgiLa nt cause s, and rarely mali^’ot jhetastases, tuberculoBW, 
syphilis, and eimntlitmas. An unusual but important cctioTogical occumhcc 
is simply diminution in the relative number of eosinophil cells. As in the 
case of hypophyscctomy, the gonads, thyroid and adrenal cortex are hypo- 
plastic or atrophic. The viscera arc diramished in sire in contrast to the 
spUn jihaQt negaly o f jvmocicgaly. ' ‘ 

Symptoins.-^Vcakness, wasting, and anorexia are cardinal features, 
but of equal importance is the invariable failnre of sex function. Thus, in 
the female, amenorrheea is associated with a hypop lastio o r infaiitih-uterus, 
and, i n thgj galeUhe-fmaada_and.nenig_fa il to d cyelop_pr. iT alrea^ ed“l^ 
size, ,thcy unde rgo atroph y. In both sexes the secondary sexual cliarhcter- 
islica, e.g. puSi^ facial and axillary Jiair, arc lost, and the eyebrows and 
hair of the scalp also become thin and lustreless, or disappear. The skin 
pale and dry, and may 'Uec&lne wnukicd, giving a senile^aciM, ^noira as 
progeria . The lower jaw may become atrophic (opposite of prognathism), 
and the teeth decay and fall out. The low metabolwm, e.g. —40 per cent,, 
is manifested by a subnormal temperature and hypcr3en3iti^ty.,to.coid. 
Bradycardia and hypotension are usual featoxes. The^Iood" sugar b abo 
subnor mTal ^ d the carb^ydrate.tolerance jiSually. increased. Spontaneous 
hypoglycemic attacks occur, and may be fatal. Ancemia and o relative 
lympuooytosb, witlTpSlliaps some de^ce of eosinophilla, are not uncommon. 

If thir^isorder commences in cmidfaood, the lack of growth hormone 
results in failure to grow, although the epiphyses remain ununited in adult 
life, and there is failure of sexual development. 

Complications. — Pulmonary tobercolosb may follow prolonged inanition. 
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Apathy, inertia, and somnolence are characteristic but may progress to 
inelancLolia, with disorientation of time and place. Optic atrophy results 
from tumours. 

Diagnosis. — ^The v, ell-developed ayndrome cannot escape recognition if 
the disorder is kept in mind. Cachexia is not always a feature. HlJn or and 
incomplete manifestations ate more easily missed, but not if tbe possibility 
of the disorder following a_pnerperima.in,.which there is.geTensJjaimprrhago 
and (or) infecti oa is rem embered, lligramgus headaches can occur even in the 
absence of a'pTtuitaty^or parapituitary tumour, but radiographic exarninafidh 
*of the sella turcica and examination of the fundi for.optic.attophy s ho uld not 
be omitted. The condition is often mistaken for myxmdcma (which see), but 
wllhOut justification, and the response to th 3 rroid alone is never adequate, 
as it is in myxoedema. fj. 

There are many features m common with AddiMn's disease, but pigmenta- 
tion in-Simm 9 n^,'s_ca£hesaJa.eiUier absent, or very filig}it._pnd is ne^ 
present in-the mucous, mcmbtanes!ft.Andte xia~Pcryo 3aJii.th&.latftJtageajnay 
show all the features of Simmonds’a cachexia, and^t is probable that there is 
an inhibition of pituitary activity via the hypothalamus. A similar mechanism 
may explain examples of incomplete Simmonds's disease following shock or 
psychic trauma. Anorexia nervosa mav therefore be considered as one of 
the psycbolo^cal pauses of an organic^ndocriae disease. Simmonds’s cachexia. 
Nevertheless, the initial and fundamental cause of anoterift-uervoesns' 
psychogenic, and there ate essential differences in the clinical history and 
manifestation of the two disorders. Thus anorexia nervosa usually occurs in 
young adults, more often m femal es, and it U possible tCLelicit-a.histoiy.of 
psySmc*tmu[na, shock, dmppomiment, or emoti opal upse t. In contrast to 
the apathy of Simmouds's ^chem, these patients are restless a nd ppj JbxP 
feats of.activity far beyond t^eirjapparent stren gth ) the loss of sexual hair 
is rarely extreme and may not occur ; Hn contresC the trunk and perhaps 
the face is covered by diffuse downy hair. Tbe twenty-four hourly output of 
17-fcetosteroids is low in Siramoads’s cachexia, e.p. 2 mg. (normal 6 to 12 mg.) ; 
and the insulin sensitivity test (intravenous injection of 2 units of insullu) 
shows a rapid fall of blood sugar to low levels, e.g. 30 mg. per 100 c.cm., and 
a delayed recovery curve. Similar results of both tests may be found in the 
late stages of anorexia nervosa, but initially the results are nCrmal in th» 
condition. In ny-xmi^raa, the output of ketosAetoida-iaJowT-but4he.falUa j 
blood sug.-ir after rntrav'enduB Insnl^S'goinewhat retanle^d. The Kepler testf / 
for adrenal ftmetioir (See also Addison’s disease) often shows as low an index’v 
ia Siiamonds's disease as in Addison’s disease. ' 

Prognosis. — ^There is usually ‘progressive deterioration, but patients with 
minor manifestations following pregnancy may recover spontaneously. 
Treatment is beneficial, but it is not easy to provide complete substitution 
therapy, and the cessation of therapy is often followed by relapse. Patients 
are usnally sterile, but should pregnancy supervene and parturition be normal, 
clinical recovery may result. 

Treatment. — Complete snhstitntion therapy should consist of 
sterone in the male, mstradiol and progesterone ii^the^ female, desqxyjajJ^* 
to'slcrone and cortical exCract Ib xralaee deficient adrenal faction, tbyro^ . 
and the anterior pituitary anti-lnstum'W^jeotrbphic^ faclor fnoryct avail- 
able). Gonadotrophins may be effective m the male, but arc rarely so in 
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the female. In practice, I have foand testosterone very effective in both 
males and females, prodneing increased strength, and well-being, and a 
positive mtrogen balance; and in some patients dcsoxycortone, with or 
withont testosterone, produces good results. Tho injection of corticotrophio 
hormone is thcoreticalljr indicated but my experience is disappointing. 
Thyroid should only be given in modemte doses and may prove harmful. 


PROHLICH’S SYNDROME 

Synonym. — Dystrophia Adiposo-Genitalia, 

Definition. — A combination of adiposity and bypogonadismt-nsually 
occurring at or bef ore puberty, and rcsnltin^rom £itultary_ hypofunction, 
or-d^run<5lioh.' ' Dwarfism" constituted a tbi^ feature In Frohheh’s original 
descriptfon* but it is generally agreed that the diagnosis can also be made 
with justification in its absence. 

Etiology. — ^Thc condition occurs in both sexes, and may be familial, 
Ptohlich’a original case was a boy of 14 with a craniophary ng ioma^ 

Pathology. — A small proportion of cases are due to a parapitoitary 
tumour (cranio-pbaryngioma), or mote rarely to a chromophobe adenoma 
of tbo anterior pituUarj', The majority, however, arc not associated with a 
^oss pathological lesion, and autopsies are rare. Th^IesioBJs-.8ometimcs 
m hypothalamus rather than jaihe.pituitary, e.g, cnccphi^lit'S* meningitis, 
gy^ihs, a nd hrd foeepnalus ] The syndrome was produce^'T>J^Gushing^h 
dogs by partial hypophyscctomy, combined with trauma to the hypothalamus. 

Symptoms.— Adiposity and hypo gopadi3tP. ero the two ess ential features, 
but to these may be added in some cases a deficiency"^ growtirliorrribho and 
dwarfism. The fat is deposited in girdle and symmetrical fashion, on the 
abdomen, shoulders, thighs, upper arms, mammary region, mons venetb, 
face and neck. The adiposity may be present from early childhood, although 
the syndrome is at its maximum at puberty. The legs and forearms may bo 
thin and graceful, and the fingers are usually narrow, delicate and tapering, but 
occasionally sho^ The deposition of fat is of feminine type, so that the 
bodily configuration of the affected male resembles that of the female. There 
is often a pad of fat over the lower cervical vertebrae. The sIrin over the 
outer aspect of the upper arms, thighs and buttocks shows a blueish-red 
mottling. Abdominal lineas distensaj arc usually white and not red as in 
Cushing’s syndrome. 

Hypogonadism in the male is shown by minute testicles, one or both of 
which may be undescended, and by a subnormal penis. There is little or no 
hair over the axiilaa and pubis ; and, if present in the latter site, it is of 
feminine distribution, being limited horizontally and not extending upwards 
to tho umbilicus. The skin of the face is smooth, delicate and hair-free, and 
the complexion good. Tho voice is high-pitched and may not " break.” The 
walk is femiiune, and the buttocks tend to away from side to side as In the 
female. The feminine habit of resting the hand on the waist or knee is not 
uncommon. In the female the uterus is infantile, and amenorrhoea, or scanty 
menstruation at long intervals, is nsual. The breasts are large, bat this is 
caused by fat, and not by glandular tissue. A tendency to sleepiness, like the 
fat boy in The Pickicick Pafcrs^ and a craving for sweet things are other 
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featnrcs. The basal metabolic rate is normal. The mental and emotional 
colouring of tbe personality is cbaracteristio. Periods of depression and 
introspection alternate with joyonsneas, high spirits, and euphoria. The 
patients are excellent company, and very popular wi^ their school friends. 
They^ are u sually musical and imagiaatiye,^ith_intellertual ability jifteu 
above normal. 

Complications. — Rarely the ayndrome is complicated by the additional 
features of retinitis p^mentoaa, mental dcfic!e^,.pe|ydac^ljsm 3 nd famiUnl 
incidence. It is then called the Laorenc^lpon-Biedl syndrome, and the 
patient is usnall^ of the Hebrew race. ~ — — 

Diagnosis. — ^Unless definite hypogonadism is present, the diagnosis of 
Frohlich’e syndrome is not jostifiM, bnt is nevertheless frequently made. 
This is because of lack of supplementary nomenclature. Puberty adiposity 
may occur with normal genital development, or even with some degree of 
sexual precocity, or with some fcattues of Cuabing'a syndrome. In all cases 
it is probably endocrinological. A parapituitary tnmouf is indicated by optic 
atrophy and enlargement or distortion of the eella turcica, ns seen in radio- 
grams. 

Prognosis. — The disease may be transitoi^, the adiposity decreasing 
with belated ee.xual development. More often it is chronic, with phases of 
accentuation and amelioration. 

Treatment. — Gonadotrophic hormone, 500 units.t^ce_weekly for 6 wee ks 
or more, will tend to produce sexual maturation but rarely influences th? 
adiposity.'' The latter may be modified by restricted diet and thyroid. It 
is irrational to employ the latter in doses greater than l,gT..Q f^h 6,dned, 
gland daily, since ^ejbasal metabolism is not subnormal. Tbo a^posity 
19 unlikSly'idTjTTandament^ly altered by any hormone therapy at present 
employed. Parapituitary tumours may call for surgical removal if sight is 
threatened. Deep radiation of the pituitar}' region may be of benefit, but 
should not be lightly undertaken. 


DIABETES INSIPIDUS 

Definition. — Diabetes insipidus b a disturbance of water balance, 
characterised by polynrw^and p olydips ia, but duo to a destructive lesion 
of the posterior !obe_of the pit Hilary gland, or of the adjacent. pj>rt..sfJbe 
hypothalamti?. 

iStiology. — ^The condition is sometimes familial. It is duo to a deficient 
secretion of the anti- diuretic hor mone by the posteri or nf flm pit uitary. 
This results from deTtruction of the lobe, or any lulmuption of its normal 
connection with the supra-optic nucleus of the hypothalamus. Such a lesion 
is followed by degeneration of the psisiictvoEa,.but not of the.para jntermedia. 
The anterior pituitary lobe must be present for diabetes insipidus to result, 
and it probably has a diuretic action by an indirect effect on metabolism. 
It is doubtful if the anti-dinrctic bornione of the pars nervosa has been 
separated from the vasopressor hormone. In addition to decreasing the 
amount of urine excreted, this hormone alsoincrcascalhc amount of chloride 
excreted in the urine. ” 
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Patholo^. — ^Thc lesion in the hypothaUmic-pitnitary mechanism may . 
be traumatic, vascular, ayphilitie or tuberculous meni^’tis, primar y or 1 
mctastatiEirBinJummif, acromegaly, or HanS^hUlIcr-Chxistian’s disease. I 
The condition may also follow shock, via the hypothalamic mechanism. In 
the majority of cases, there is no obvions cause (idiopathic). 

Sjnnptoms. — The symptoms are polyuria and ^Jy^ijisia, with the 
passage of large quantities, of urine, e.g. 12 litres in 24 hours, of pale colour, 
and low specific gravity, e.g. 1002. The polyuria leads to disturbed sleep 
and anxiety. The patient loses weight and strength, and may become very 
emaciated and even bedridden if untreated. 

Diagnosis. — Hysterical polyoria may be difficult to differentiate apart 
from the hysterical background. There is a tendency in this condition, 
however, for the polynria to bo more marked during the daytime andjthe 
patient may sleep throughout tho whole night, whereas the polyuria of 
diabetes insipidus is most troublesome at night. The hysterical patient 
remains in reasonably good health in spite of the polydipsia and polynria. 
Some individuals have a familial hypeisemitivity to caffeine diuretics and, if 
much tea or coffee is drunk, they have polynria and frequency. Diabetes 
mellitiis is easily distinguished byhyperglycfcmia and glycosuria. In chronic 
nephritis the tmne may l5FV(3lummous and of constantly low specific gravity, 
but it contains some albomin a nd renal caste. A Wassermann reaction to 
exclude tertiary s^KlIis is always advisable A radiogram of the skull, and 
examination of tbe.joptio'disks-aud-vuual fields should exclude pituitary 
and -paTapituitary-tumours. The Ha nd^ScbU ller-Christrau dise ase is con* 
genital and familial and characteriseiPby «i^Jpbt^al^^03^'l^^^g6■|■liver^and 
spleen^ellow-tintcilskm, and irregular patches of xanthomatous infiltration 
oflh'cBlnill (tadiogtam). 

Progti:Qsi9?>-Tho cuscaso is protracted, and if treatment is inadequate 
the patient becomes emaciated and dies from intercorrent infection. 

Treatment. — It is illogical to attempt to restrict the intake of fluid 
severely, for experimental evidence shows that the primary disorder is the 
polynria, and the pol ydipsi a is a secondary attempt to compensate for the loss 
of fluid. Ei tressinWouid' b e injected, 1 0 to 2 0 unitS'aubentaneously three 
or moreAimea-ia-iii^QBtS. — Some patients react allergically at the site of 
injection. Other commercial brands may then be tried, but if local reactions 
persist, the treatment will not be effective even if continued, as the hormone 
tends to be dest royed a t tbe 8ite_q{jnjectiou. A more prolonged effect may be 
pbJamed 2 c.as. a ^is} a / issssis 

i n oil._ aamgle injection being effective for 24 hours or longer ; and this'inethod 
is prefened by many patienta . Nasal insufflation of the dried powder is 
effective, and is carried out fro m a cu rved glass tube with two open ends 
or with a rubber pressure bulb attachedr The patient learns to know the 
optimum amount of powder and frequency of *iippltcation. Nasal jelly 
and application of the fluid on cotton wool in the nostrils are other methods. 
As with insulin, the dose of pitressin must be increased daring periods of 
infection, e.g. influenza. 
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DIABETES TENDIFLIJUS 

Definition. — condition of sapemormal secretion of the posterior 
pituitary antidinretic hormone, manifested by diminution in the volume of 
urine excreted and an absence of thirst. TenaiflauB means “flowing slenderly,'’ 
and the condition is the opposite of diabetes insipidus (tasteless urine). 
The latter condition might be belter termed diabetes mdtifluus (copious 
urine — flowing greatly). ^ 

etiology and Clinical Features. — ^The malady is due to excessive 
secretion of the anti-diuretic hormone of the pars nervosa of the pituitary. 
It is probable that the condition occurs rarely as an uncomplicated entity, 
ns does diabetes insipidus, although in the comparati%'ely few occasions that 
it has been observed, it has appeared to be part of a pituitary syndrome. 
It may be found wi^ pituitary or parapituitary tumours, with Frohlich's 
ayndrome, and with other varieties of pituitary adiposity. Acromegaly may 
M sssocisted either mth diabetes lasipidus, er wfifc diabetes teauiSaus, and 
one may give place to the other according to tho phase of the disease. In 
one such case of the Latter, Ellingcr, Hare and Simpson observed, for the 
first time, that there was an excess of anti-diuretic hormone in tho cerebro- 
spinal fluid. The daU^ intake of fluid was small, and the output of urine 
even smaller, the diflerence apparently being explained by an obviously 
excessive perspiration, in contrast with the sHn of diabetes inanidus. 
It is interesting to note that radiation of the pituitary gland resultea in a 
normal and balanced fluid intake and output, and a dlsappenrasee of excessive 

S iration and of the excess of antidiurctic hormone from the cerebrospinal 

The mechanism of perspiration may not always compensate for a dis- 
crepancy between intake and output of fluid, and fluid may be retained, 
with a resulting increase in weight, at ony rate for a time. This may explain 
the premenstrual gain of weight, which may occur with normal women, but 
wbi^ b much greater in women with pituitary obesity. The subsequent 
post-menstrual loss of weight b ossociated with a ^ureab. A disorder of 
water balance b abo one factor in certain typea of pituitary obesity, as b 
suggested by the response to mercurial diuretics, or eometimes to the mere 
adoption of the prone position. 

Complications. — E. I. Jones recently described a 8yndrome,in a man of 
2C, which he attributes to hyperactivity of the posterior lobe of the pituitary 
gland. The main features were hypertension, hyperchromic omemic, 
achlorhydria, and impaired carbohydrate tolerance, hlclanophorc-exponding 
vasopressor, and autidiuietic suhstances were present in the urine (Noble 
and others). 

Diagnosis. — An abnormally small daily excretion of urine in the absence 
of cardiac or renal dbease suggests diabetes teni^uos, especiallv if accom- 
panied by excessive perspiration for which no ordinary cause b obvious. 
Treatment. — Radiation of the pituitary gland appears beneficial. 

S. L. SlMFSO.V. 
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DISEASES OE THE THYROID GLAND 

Id the absence of convincing evidence as lo the existence of d/stb 7 roid- 
isra, a division of thyroid disorders into hypersecretion and hyposecretion is 
at present acceptable. In the case of both, the age incidence may influence 
the clinical features. The essential hormone of the thyroid gland is usually 
considered to be thyroxine, the p-faydroxyphcnyl _ct hef of tyr osine . The 
colloid of the gland is t hyro^obnlm . a protem to which iodineji-attached. 
On hydrolysis this yields the a-amino adds thyroxino and diigdotyiosinc. 
Hari^on believes that the true active secretion contains thyroxine and 
diiodotytosine linked to form a peptide. The activity of thyroglobnlin is 
proportional to its total iodinc'^onlehl and not to the thyroxine contained 
therein. Puither, the iodine content of thyroxine is essential to its physio- 
logical action. ■“ 

"■"Unfortuhately a clinical classific.ation of thyroid diseases has not a clearly 
defined morbid anatomical basis. This is not unrelated to the fact that 
hyperplasia of the gland, in the absence of siifficjcntjodine, may be present 
a-ith the clitticftl manifestations of lijposSirction rather than hypersecretion. 
According to JLarinc, the thyroid gland is a very labile tissue, with a single 
defloito morphological cycle inducaced by the balance between the need for 
iodine and its a vajlability . An absolute or_relativc dc^ciBacy'OfdodineJeads 
to hypertroph y and b^TorplasiaEr jlie .thyroid epithelium and loss oCcclloid. 
‘X'suuse^cul adequate supply of iodine produces involution to a restin" 
epithelium aud much colloid. This cycle can repeat itself, but a prolougcu 
iodine deficiency may lead to irreversible atrophy of the gland. Experi* 
'mental evidence indicates that wliae^can pre%t'Ut most_t hyro ttophic_Qt 
goitrogenic age nts from being cfTcc nTCv 

_ Cfimcally there are two mamlypcs of bypenhyrouliani, exojihtluil^ 
g oitTe._ and to ado adenomal Hypotbrroidism may result in cretinismT^ 
myxoedema, according to whether the deficiency is present at birth or 
develops after a perlotl of normal thyroid faacthn. 


EXOPHTHALJIIC GOITRE 

Synonyms. — Graves's Eisease ; Parry’s Eiseasc ; Basedow's Disonse ; 
iVrmaryYiiyTortxicesfs. 

Definition.— Hyperactivity and hypersecretion of the thyroid gland, 
usually manifested by tachycardia, tremor, loss of weight, nervousness, 
svi'eating, exophthalmos, enlargement of the thyroid, and raised basal inetn-* 
boIicj:atc.\ 

“Etiology. — ^Tho disease is more common in females than males, in the 
ratio of 6 to 1. This is probably associated with the greater lability of the 
endocrine system in the former, aa indicated by the not iafrequeut physio- 
logical transient enlargement of the ttiyroid, at puberty, at menstruation, 
and the men opau se. The malady is commonest in the second and third 
decades, but it may occur in childhood or old age. Puberty or the menopause 
may be periods of imtlatiou. ' 

I? 
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ifentii} stress, anxiety, shoot and sexual neatosis ate often precursors of 
the disease, bat a coiutitutionaljviili:^rability_of the thyroid to. such stimuli 
is probable. The latter is also in^cal^ by a familial predisposition. In- 
fection^ aggravates- pre-eiistingJiyperthyioidism, and sometimes appears to 
initiate the disease. 

Pathology. — The c.uboidal epithelial cells undergo hypertrophy and 
become columnar. Thej^ also divide and multiply (hyperplasia), and ma y 
project inTolds into the follicles, giving a lacedite-pattem. The follicles 
arc almost emptied of colloid unless iodine has been given. Adenomas may 
be present. There is a generaliscdjympbatic hyperplyi^. jnd ly mphoid 
in filtration of.t he_thyroid.itf.elf. The thymus Tsusually enlarged^ The liver 
may shoTT areas of necrosis or atrophy, and is often depleted of glycogen. 
Experimentally, pituitary thyrottophin will produce Bimilar paUioIogical 
changes and a raised basal metabolic rate in guinea-pigs and man. Ifever- 
theless, it has not been possible to demonstrate such a hormone in the blood 
of patients with hyperthyroidism. 

Symptoms. — Tie excessive secretion of thyroxine has wide systemic 
effects, and also distuths the nervous stability of the patient. Many of the 
symptoms appear to result fronuovciactiw^ ofjthe_gymp sthetic_ neryqn3 
system. ' ' 

Cardio-tatcular sysUm . — Tachycardia in some degree is invariable, and is 
usually associated with palpitation. Extra-sj'stoles may be present, and if 
the disease is of long standing or in people over 40, anricnl ar fibr illation is 
not infrequent. Capillar y pnm tion may.to seen, and Tasom otoTinstab lhtr 
is' evidenced by a Maden^ to blas5”br the opEearance^nL? characteristic 
patch.of xe4nesip^tlhe_neck and upper sternum. The carotid aaHliraehial 
.vessels pnlsate visibly andToFclbly. The ey^olie pressure is usually raised 
und the dmstolic is normal or diminished, rcsaltini; in an increased pulse 
pr^qre. — — 

i ifenous syslem. — There is a characteristic tremor of the hands, noticeable 
on being asked to bold oat the bands, or in writing, or in lifting a cup. Aa 
a nidety . neurosis is a freguent and almost invariable accompaniment ofezoph* 
t halSic goitrej The patie^nt is also restless and unstable, and finds it diSmt 
to remain in one positioD for any length of time. Conversation too is desultoiy 
and, although there is often a hyperocuity of perception and conception, 
this is offset by an inability for eustained effort or concentration. Increased 
sensitivity and sensibility trouble the patient and her associates or family, 
and emotional distress is common. Occasionally psychotic manifestations 
develop, especially paranoia and acute mama, with suicidal tendencies,.but 
rarely docs thb happe3“lil"the'absc5ce"bT a constitutional predisposirion. 
S weating is often ex cessive, manifested by the hot, moist handshake, and it 
ru^ be soaking undfrgatments or bedclothes. Severe muscular weakness 
and wasting may be present, associated with exceasive katabolism of muscular 
tissue and creatinuria. Myasthenia giavd^ acute bulbar^palsy, and pro* 
grwvsiye jntis eular a trophy m ^ be alBolateu x — “ 

~VastTO’inlesUr{al'. — ine paradox ol an insatiable and voracious appetite 
with progressive l oss o f weight is source of wonder and Ponwm_fo^ati^nt 
and'rclatives. The cxplahatioa u a' raised metabolic rate. Excessive tErst 
is on effort to compensate for loss of fluid by.piofu3 e_persp iratioa. Attacks 
of dyspepsia occuTj sometimes with vomiting, and this may he*dne to^^patic 
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disturbance, but ac]ilorbydrifl_JiPd_ hypochlotbydri a are not^pfceguent. 
AcQbrtiycifiay or vegctatire uerroos tin(Shility,““may explain attacls.of 
diiirrbfpa, which if severe o r inadequately controlled may result in dehydration. 

Ocular «^«J!~EiopElhaliaos is present in 70 per cent, of cases, Bnd'may 
be slight or severe, often regardless of the degree of severity of the thyro- 
toxicosis. Although characteristically bilateral, one eye may be affected 
before the other, or in lesser degree, presumably becanse of anatomical 
differences. The exophthalmos is not usnaU y-^ftsspeiated w ith dilatation 
of Ahe pu pil. It is* interesting to note that pituitary tEy^rojjhltf^'vffl^ause I 
exophthalmos, experimentally, evciL_aftcr paralysis of. Ahe. cervical..8yni- j 
pat hetic.S rSfte^ftayr6tdec{^yipTii6 lattcrlact explains why exophthalmos; 
sometimes persists after an adequate thyroidectomy. Apart from true 
eiophthalmo.9, this condition may be simulated, or appear intensified, by 
upper lid retraction which may be unilateral or bilateral. In thS^ondlfion 
tho''upper'lid"o5l7 reaches to the upperptriphery of the cornea, or even 
not so far, whereas in exophthalmos white sclerotic may be seen between 
the cornea and the lower eyelid. Slild degrees of Ud retraction, with or without 
slight exophthalmos, may be ini^cated by a glint in the eye, or a restless 
coquettish look. Other ocular signs associated with classical names are of 
little practical significance. 

Exophthalmic ophtbalmoplepa (Brain) is. ^s cond itipiupf^cpnsidetable 
sere rijvffccafriQg in middle-ap ed peop le in assocl^ioa.witltnjelatively mild 
hypertn^0i3j8m7T5t*'wi£!rhyp^ywdi3m“folIowing j,hyroidec ^my . 'The 
disorder is usually unilateral, or one 'eye is more affect^ than thF bthib, and 
there is pmlyais^f ocular_movetDent in one p laneJ Although it appears to 
be a distinct clinical entity, the ocular muscles ^ow cedematous swclb'ng 
and degeneration as in exophthalmic goitre, and a tbyrotrophic stimulus 
has been postulated for both conditions. ^ 

Thyroid gland.— Ti^ is almost invariably enlarged, although the degree 
is by no means proportional to that of the thyrotoxicosis. The enlargement 
usually affects both lobes, and not infreq uently the isthmus. The swellings 
are smooth and roughly symmetrical, but onclobe roiyEnarger t ban another. 
Small degrees of enlargement may be missed unless t’Ke^pro'pBr technique 
of palpation is observed. The thumb should compress the site of one lobe 
of the thyroid against the trachea, and the opposite lobe then becomes 
palpable to the thumb or fingers of the other band. This procedure is beat 
carried out with the patient lying flat without a pillow. A srs tolio bruit over 
the th yroid may bo hea rd on auscultation. — — — — 

jHe&torisinT— ThTTLyroid^and controls metabolism, and tlie increased 
basal metabolic rate in thyroloiicosia is a fundamcutal feature. Alodem 
mechanical apparatus hich records oxygen absorption permits the estimation 
in 10 minutes, and is a valuable arithmetical method of measuring the severity 
of the disease and its subsequent progress. There is a negative nitrogen 
balance, and excessive cfeatiQurii^ indicates a pathol ogical breakdon-n o f 
muscle tissue. The fat depots of the body tend to disappear," alnl 'the serum 
ch'ol^tetoi is low, e.g. 1 00 compared with normal 180> 

The liver is depleted of giycogco, and transieEr or persistent glycosuria 
may appear. This rarely indicates true diabetes mellitus, which is not mote 
common among thyiotoxio patients than among the rest of the population. 
Nevertheless, th yroi^e jg ^antagonisticLtaJosnlin^ In tbyrotoiic glycosuria, 
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the resting bload_fugatJa\xlJ3 normal, but following 50_g ram3_pf jtiucose 
there is a high and prolo^ed bioe^sugar^cjin'c^ In lEe absence of gastro- 
intcstiiul’^inlitoTS^ or partial starvation, ketosis does not occur. There 
may be a negative calcinm_balance and, although the scrum calcium is^Hot 
rai^d,' Its m hj^^rparatbyroidisro, the renflL^exc«tfon„of_calcium is not 
in&e<iu»‘!it !7 excessive. There results a decalcification of the bones, Thich 
rarely mayTcach a severe degree. The negative calciu m balance is n ot 
apparently proportional to the basal metabolic rate, and is not "always curSI’ 
by thjToidectORiy, c\cn when the latter is otherwise sueces.'iful. There is a 
megativc iodine faalancej with a raised blood iodine__and,ancreased urinary 
V'jexerction of iodme. Unless iodin'dT3“git'6ti, the ttjroid gland in tlivKtoxi- 
Icosisjonln iHs npureeiably lesa iodin&ihan the nonnatgland, because thyroxine 
is rapidlylccrctetT^dnot stored/ 

Other J«ifiir 2 s.=i^Relative impotence may be present in the male, and 
amenorrhma or scanty menstruation is common in females. Pigmentation is 
rare, and, if present, is usually confined to the orbital regions, bnt occasionally 
diffuse pigmentation is met with. Premature whitening of the hair sometimes 
occurs. No characteristic blood changes are met with, but alj^hocjjosis 
may b o.prcaent. Dyspepsia and diarrhoea may be troublesome Stores. 
Oceasioo^y abdomluat pain may be aevero enough to simulate an scute 
abdomen, and on laparotomy acute coogestlon^f.the pancrcaa-hns^been 
observed. Crises are an alarming feature of thyrotoxicosis, sometimu 
^ccipitated by infection, or occurring m the first few days after thyroi* 
dcctoray, but often without obvious cause. There is an acote exacerbation 
of the condition, with manifestations predominantl y cardtnc, cerebral, .o r 
gastro, -inte stinal— and patients may die unless thT"concutioiui3-pto;mptly 
jccogniscdjind .treated. Cerebral forms of crises are particnlarly dangerons, 

/ and arc manifested by acute..^dtetnen t and i rritability._acateunajua, 
\J aelusions and-hallu cination s. There ia also a comatose fotm in which the 
patient is apparently unconscious, or if barely conscious, is unable to apeak 
or more. 

Diagnosis. — ^IVhcu the clafsic.il features of tachycardia, exophthalmos, 
enlarged thyroid, tremor of the hands, and Joss of weight ate present the 
diagnosis usually offers no diffiralty, and a raised basal metabolic rate is 
coiifirmatory evidence. 

“ Masked " forms of hypertbyroidism, or ** formes fnistea," in which the 
presenting feature appears to indicate some other disease, may offer difiicolty, 
out awarenc.sa of the possibility of hypertbyroidism usually prevents a mis- 
taliew ^agtiCfiw. Thus, tatdvc^og»\s ate always on tbs look onl IcpT a -wmbk 
thyroid basis in cases of anricular fibrillation, and it would seem that the 
latter may occur in paroxysmal form before the cliuical picture of h)'per- 
Ihyroidism is well developed, while occasionally fibrillation may supers'ene 
some years after the disease is apparently arrest. 

/ 1 T^ ss of weight , sweati ng, a nd rapid pulse may suggest pulmonary tu^r- 
y pnlosls ; or wasltug combined with plycosuna' giye” rise to a diagnosis of 
piabetes mellitus. Glycosuria may be found in thyrotoxicosis without 
'^ialjctcs being present. It is.often intermittent and independent of diet. A 
j tatbohydxate_{o!erance curve mi^ pve lu ;^ blo od sugar vaTaes',~an3^f^n^ 

\J Mowly tpjjor malT^'n tHie TarstinR blo ofaugarwill'nijrbe'Tabied'unlessJrne 
diahetes_in^l[tns is m a com^Ieation."~The ino.waTaT'ua'ting and 
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weakneos of liypertL 3 ’roidism may aiimilate the myopathies, or myasthenia 
gravis. The latter is an extremely rare complication of thjTotoxicosis, and 
is differentiated by the seIcjtiYity.^fpr.RrouE3 ofjronscles.ondJhc TCsponssjQ 
prosti gmin e. Some patients ate treated for an associated neurasthenia 
bef^ tETthyiotoxicosia is recognised. An overactive sympathetic nervous 
system at the climacteric may produce many features simulating thyrotoxi* 
cosis, but only a small proportion of such patienta have a true thyrotoxicosis. 
Neuro-circulatory asthenia may simalate hyperthyroidism, and the thyroid 
gland is often somewhat enlarged, bat in the former the tach^’cardia is more 
dependent upon emotion and change of position, and the pulse rate at rest 
or when sleeping is usually not raised. 

Course and Prognosis. — ^The natural course of the disease, in the absence 
of treatment, is progressively downhill, but waves of remission and exacerba- 
tion occur. Nevertheless, some patients spontaneously recover, or even 
become myxeedematous. The chief dangers are car diac failure, intc rcu^gnt^ 
inf ectionrflffd'Tacntal disorder. Radical treatmeut produccTaTunilaramitul 
change for the better, but.reaidaaV.?hatatt9n3ttcs_of_thyTotoxicosis are met 
with. Although pathological npp erJid rpty actil ^ usuaUy~ni5ji'm)uj\r >;..joino 
degree of cxophthalraosjiiitJiifEcquently^iej^^ 

Trealiri^nt.— It should be noted ttat the treatment of exophthalmic 
goitre is always medical, even although more often than not an essential part 
of treatment is surgical removal, or ramological destruction, of the greater part 
of the hyperactive thyroid glaud. Some patients respond to medical treat- 
ment alone, and in early or mild cases thU should always be given a fair 
trial. Rest aud quiet, together with sedatives, are obvious indications, 
fl tiinine hydrofarou utl e ia -s omf Ai mf . s dosage of 10 gr, t .d.s.. the 

thyrotoxic patient having an increased tolerance forTliis drug. Phenohar- 
bitonnm, gr. i to J t.d.8 is also a well tolerated sedative. It is wise not to 
neglect some form of psychotherapy, especially if anxiety 8ymptom.-{ 
predominate. 

As to the use of iodine medically over prolonged periods, it is usually 
held that iodine shoul d be restricted to pre-operativ n-nse. siDce .thg pa tient 
becomes refractory or. even worsejif tcr some^two w eela. In my experience, 
however, small doses of iodine, such os 3 mjDmV of Lug ol*aJpdine once daily, 
may be continned for months or years with' benefit. It is not curativcTbut 
it a p pear s to enabl e JhEIdiscase to run its eburse-at a ioy^t.leveLof_thjTp- 
toxicos is ^d ~Iia8 a^vourableTHlTuence on al^ the symptoms. The gland 
itselfThowever, mayTiecome larger and more tense as the vesicles become 
distended with colloid. li^ol’s io dine is usually taken in an ounce or tw o. of 
milk aft er a meal. It may^ repTaced by di-iodotyrosine tablcts^ fO rog. or 
more^ dSlyT^SirdpIe tachycardia is uninlluenced by digitalis, which should 
only be employed when the condition is complicat ed by auricular fibrillatio n 
or.,car dia c_/aij are (see Heart section). Insafinj^ testosterone and "adrenal 
cortical extract have all been advocated, and are of some hmited value, but 
do not constitute essential therapy. 

More recently thiourea, anti thi puracil have been found b y Astwood, 
Himsworth, and others, to produce a lowering 'of 'the " basal inetaGohc rate, 
and of the pulse rate, a rise in the anl>-normal blood ch nlestcrnl va luea.usiially 
found in thyrotox icosis, an increase in weight, and a general clinical improve- 
mentl These effects arc usnally seen afl^ some 2 weeks of treatment, aud 
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good results have been maintained over long periods. Thiourea produces 
a jaal-odour of the breath, and it is preferable.tojiaejhi oura cil. The initial 
dose ^nr0<H-o^000 m^iTda^m 300 mg. tablets, for 2 weeks, and then 200 mg. 
or less dailpr. The smallest effective dose should be employed, as larger doses, 
and sometimes even small doses, in sensitive people, may produce agranulo- 
^c^'tosls (occasionally fatal), leucopcnia, thrombopegia^ fever, derm atitis, 
arfL'raIgifl,~janndice, generalised lympEadehopathy and splenomegaly. For 
this reason, treatment should, where possible, be controlled by close observa- 
|lion, periodic estimations of the bas al metaboli sm, bloo d cholcstero L_eRd_ 
TU’hite.cell^ounts. Toxic svmptoms may ocenF in the firsT few'we^, but 
occasionally do not mamfest thcmselvea until after several months’ therapy, 
even when the dose of thiuuracil has been reduced to 100 mg. daily. Jlalaise, 
sore throat and pyrexia suggest agranulocytosis. Even in the absence of 
toxic symptoms, however, an attempt sbontd be made to cease thiouracil 
therapy after some months, if the basal m^taliolism is normal and the clinical 
condition is good. Some 50 per cent, of patients will continue to remain well, 
bat observations over a period of years have not yet been made. Some 
patients fail to respond to thiouracil, and this may be due to previous medica- 
tion with iodine, but if iodine adminUtratioa is stopped, most patients respond 
after a few weeks. Daring thiouraciJ administration, however, iodine appeaw 
to reinforce the clTccts. Although thiouracil diminishes lid retraction, it 
has less inQuence on exophthalmos, and may be without effect in this con- 
dition. In a few cases the degree of exophthalmos increases. Similarly, the 
sue of the thyroid gland may remain the same, may diminish slightly, or may 
increase under thiouracil therapy. Tliiomracd should not be used in those 
cases where pressure symptoms ate present or likely to result. IhiouracU 
app ears to act b v..pre.vontiDg-t l-e ayntheat^ f,f thymTii^, and -a ^onda ry 
cneet-~ia.agtif p.tlnn- o fn^nitary thxrptrophic horDiBne,_feanlt4ng-!E^per- 
plasu of the. thiT;<?id.3ftnd, without, ~Eofy&V(gfAJL Bcco mpany ing pjltput of 
thyroxine. Some siu-geous use thiouracil alone, or together with iodine, m 
the preoperativc preparation of p.atieDts with severe thyrotoxicosis. Ik is 
necessary to wait 2 ot mote weeks before the optimum condition is arrived at. 

Sepsis frequently produces an exacerbation of exophthalmic goitre, and 
removal of septic foci an amelioration. Nevertheless, tonsillectomy or even 
dental extraction may he followed by a severe crisis endangering the life of 
the patient, and when the disease is of any severity it is more prudent to 
resort to radiation or thyroidectomy before removing the septic foci. 
Pregnancy tends to aggravate the malady, although temporarj’ benefit is 
sometimes observed, and the incidence of miscarriage, premature and still- 
births, is high. T^Toid radiation or thyroidectomy within the .first Jew 
monl^ is-thc bcstiti»tmenk< 

Thyroid crises are treated by the intravenous injection of 120 jnhiiitt*.o£. 
Lugoli iodinoju 2(^CjCij»aline*fir rn a lit re of p lue pse-saline gi veu slowly by 
the intravenous -drip method, and oxygen. If the Crisis occurs aTter tbjrei- 
doctomy, and response to the above measures is not good, some surgeons 
open the neck incision. 

Surgical Treatment . — When medical treatment has failed to control the 
disease, or in those cases in which the malady ia advanced when first seen, 
and still more so when auricular fibrillation has supervened, there should be 
no undue delay before resorting to surgery. The worse the cardiac condition. 
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the more ur gent the nee d. It should he remembered that total thyroidectomy 
i s eometimes a dvocated f or cardiac inaatfic ic riev'eTe n in ~the "absepcej^f 
eMphthalniio gQltreT’TiSd'ttiat auricular bSnllation or cardia^ailure asso- 
ciated'wIfh'The'^sease tends to be refractory to digitalis or quinidine unless 
thyroidectomy is performed. The use of pre-operative iodine and the im- 
provement in asresthesia and anrgicnl technique have reduced the mortality 
considerably, and thiouracil is a further aid in bringing patient3_tQ.o peratio n 
.ia-the.optimunixonditiod. 

Lugol’s iodine is given in doses of 10 minims t.d.8. for 10 days before 
operation. Brometho! (avertin), 0-1 gram per pilo weighty is administered per 
rectum, and may be preceded in Wrvous patients by The injection of gr. ^ 
morphine. The patient is usnaiiy drow^ or asleep after 30 minutes and can 
then be talcen to the operating theatre. Gas and oxygen, but no ether, supple- 
ment the anaesthesia, and many surgeons also use local infiltration \rith 0-5 per 
cent, procaine hydrochloride (novocaino). After operation, restlessness is 
controlled by sedatives by the mouth or per rectum. Morphine should be used 
sparingly, as cyanosis is best avoided. In tbc presence of cyanosis, or even 
merely with exacerbation of general symptoms, an oxygen tent or room is of 
great value. The Lugol’s iodine is continued as before operation, initiaUy in 
rectal Ealino, and after a week the dose is paduallv reduced to 5 minims 
daily, which is coDtioued for 5 months. This is thought to prevent Tccuirence 
of exophthalmic goitre, but largo doses of iodino may encourage the onset 
of myxeedema if the tbyroidcctomr has been extensive. The pnlse rate 
and temperatnre are usually raised for some days after operation, after 
which there is a gradnal return to normal. Auricular fibrillation may appear 
for the first time after operation, but frequently disappears spontaneously 
after a few days. If not, quinidine sulphate is employed, 3 grains on the 
first day, increasing up to 3 grain-s five times a day. If no effect after 40 grains, 
digitalis is given. If fibrillation is terminated by (quinidine, the rhythm trill 
frequently remain tegular on discarding the quinidine (see also Cardiac 
Section). It is advisable for the patient to endeavour to lead a quiet, un- 
worried life for some months after operatioo. Some 60 per cent, of patients 
are cured, and the remainder improved in varying degree. 

Tiadialipn . — ^Deep radiation, carried out with proper technique, gives 
results comparable to those of good surgery in a good proportion of cases. 
The beneficial results may not be obvious for several months, and this interval 
must elapse before a second course of radiation is permitted, otherwise 
myzeedema may result. 

Treatment by radium surface application or the insertion of radon seeds 
is not generally considered to be as efficacious, although advocated by some. 

TOXIC ADENOMA 

Synonyms. — Toxic adenomatous goitre ; Thyrotoxic Nodular Goitre ; 
Secondary Thyrotoxicosis. 

Definition. — ^Hyperthyroidism associated with, and usually superimposed 
upon, a nodular goitre. 

.Etiology. — ^Thyrotoxic symptoms occur in aomo 15 per cent, of podnl ar 
goitres. The cause is usually unknown, but occasionally iodine appears to 
provoke thyrotoxicosis in a quiescent gland. 
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Pathology. — Pinmmer’s term. Toxic Adenoma, which ia in general use, 
jiiiglit he thought to indirate a single adenoma, but only rarely ia this the 
caw. More commonly multiple adenoma s arc f ound .tbroughQut_t he glan ds. 
_on(l,.apart''rri}m"thrs<r, “Other ar'e n<< _ o f the glan d ^mav gh ow_a .hyper^sia, 
~indistin^ursEahld''frChrlhat foond in exophthalnuc goitre, as well ns areas 
I of colloid vesicles. In fact the histological picture is a variilliie oneTTmd 
( sbnirffiltliTjlcigists refuse to make any dear distinction between toxic adenoma 
and exophtbaliiiic goitre. It is certainly true that general hyperplasia of 
other cndoctrinr glands, eg. a drenal cortey , may be ^cCDmpani«d_by_the 
for mation of multip lejidei^aitf’*'- "0^c.isionally thyrotoxicosis supervenes on 
a smootu dilTuse colloid-goitre. 

Symptoms. — Thyrotoxic symptoms develop in a p-stient w ho has had a 
!^yjnptomless,jiodulaE_goitre-for som^ ycat3^nd^n3uallr_jwithout— o bTiou ^ 
fcau^e. It is, however, not always po^ible to say if a goitre has been present 
\before tlij’rotoxic sj’mptoins develop. 

^ Plummer h.as postulated that in true adenoma there is a simple hyper- 
thyroidism as distinct from exophthalmic goitre where there ia also a 
nnalitative difFerenco in the secretion of the hyperplastic gland, ^Uthough 
this theory has not been substantiated, it does draw attention to certam 
differences in the two clinical conditions. Thu a. m toxic adenoma, u wet 
Uid.rettRctiorvJsjisaaUy absent and cxcphthalm^ sb g hi ; netTotts!.£xcita- 
1 bihty is less j^ensc, associated amuetj necrosis uncommon, and psychosis 
I cxtremelj-rare ; hj’pcrthyroid crises are hardly met ever with. The brmfc 
iof the disease falls on the capHo^vaSbular sptem, nnd au ricular fi brillation 
‘is not infreq.iie ut . but this mayTigjssoeinte d^itlrt he' t r'eater aire Incidenc e 
as_the.majoritj.‘'of p atients arc o%'er 40. i!tecasionally progressive loss of 
weight is the presentJDg~featute.‘"AIfEough certain clinical differences con 
be discerned between exophthalmic goitre and toxic adenoma, the two 
conditions have much more tn common than in difference, and the greater 
part of what has been written about exophthalmic goitre (which see) applies 
to toxic adenoma as well. 

Prognosis. — Inadequately treated, the condition deteriorates rapidly 
and cardiac failure results. The response to thyroidectomy is excellent and 
the percentage of recurrence is less than one per cent. 

Treatment. — Similar principles apply as lu exophthalmic goitre, but 
thyroidectomy is the optimum treatment and should be undertaken without 
undue delay. Fatadoucal as it may seem, the worse the condition of the 
heart, the greater the urge for thyroidectomy, os medical measures are 
asaa]ly a<} uvaih Heeeatly, tbioanteil bss beea shatra to ins of a/to-Ut toso 
adenoma, but the response is much slower and usually less satisfactory than in 
exophthalmic goitre. It should not be used when pressure symptoms are 
present or probable, os an initial enlargement of the goitre may follow thiouracil 
treatment. Iodine as a pre-operative meosore ia effective in the majority of 
cases, althongh to a less extent than in exophthalmic goitre. 

MYXfEDEMA 

Definition . — \ primary conation of hypothyroidism, associa^d jwith 
low.bassLmetaboJiam, and manifest ed^bycenritiyity to cold, mental Jiibetude, 
loss of hair, and mucoid inCltfationjrf the skin and 'subcutaneous ti3sue.~lt 
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does .notjDc1u3eJirpothT TOi3i8 m_8e copda ry to pitaitarj h 3 T>ofimction, a3 in, 
fi lminonds’a cacb eik. ' *' ^ 

Etiology. — llyscedema nsnally occurs sporadically and without obvious 
cause, although there is occasionafl^ a histo^ of preceding infection. It is 
more fr^gnont xynmen than nipn m the ratio of 8 to 1, and is most common 
in midflle ag e. Perhaps the condition in women is comparable to the cessa- 
tion of ova rian function, which also is met with in the foxirth decade. The 
disease, however, maj^ have its onset in old age, or ^en in chUdhobd — when 
it is known as javenile myroedcma. There would also appear to be a con - 
BtitatiQnal-prc(fispo3ition,-aa several cage‘t_fn.tbft_pg Tne family . ma y_bT m et 
withf Myxoedema may follow partial th yroidectomy for thvTotoiicosis, or 
complete thyroidectomy for non-thyroid ^idiac disease, the term cachexia 
Etrumipriva sometimes being given to post-operative myzoedema. Apart 
from operation or escessive raiation, mjicDdema may spontaneously follow 
chr onic Jhyrotoiico sis. Another group of mysoedematous cases “bcciiri, 
endemically and usually with goitre, the rctiology being a r elati ve or absolute 
iodine deficient ~— 

PalHdldgy. — ^The thyroid b . atrophic^ .•^nd the secreting epith eliu m b 
la rgely replaced by fibrous tissu e. The skin and subcutaneous tissue are 
in^trated with a mucoid-Uke material. wh jchj^as.pTonal y thought to he 
mucin , and hence tue oaroe m^m detnaTThero is an abnormaTSccuEjuIafioh 
ftf 'p'?ftffl.-e eHnlar jind extra-v ascojac prote in, the o .smotic pressure of wh ich 
l eads to a transfe r oLf alino*^om plas^ '^iaiatej stLt^^Ttissues . 'i'bc mucoid 
infiltration may Be wid^read a cJjgiDlicate tb ^aSl . pua rynge al. buccal 
and audi tory mucou ^pmhrftne, salivary-^nds, the larj 3 ix,jind the ceso- 

S is. The kidneys are sometimes extensively iavoIvedTand there may be 
its in the yu lvi^vapinal region. The heart and coronary vesseb not 
lu entlv show a tberomatous changes, with some cardiac djlatation. but 
contrary to general belief, a ctual mucoid i pfiltratinTLiaA 

Symptoms. — The onset b usually insidious, and at least half the patients 
have Lad the disease for some years before it b rccogubed. The general 
condition b comparable to hibernation, all the physical, me taboUs a nd 
mental p roc esses being slagg bh aud re duced jnuchh^y ttie n ormal. 

InUgumtnt. — Tfiyfaclgs ^is pale and puffy, with baggy eyelids and a ^ 
ch aracteristic malar flu shj There is thinning of the outer iialt of ihe eye- 
brows, aua tUe hair or the head b dry and lustreless and falb out, sometimes 
%rith resulting patchy alopeeb. The skin b dry and rough, a nd gives a 
awoUea tnderaji.to’ia appearucKft, es.pecio.Uy in certain legicns, e.g. face, neck, 
supraclavicular areas, hands, legs and feet; but ther e b no pitting o n 
pressure. In contrast to hyperthyroidbm, obvious sweating is minima l 
oFTibsent. ' 

Cardia-vaseular. — ^Thc pube rate b characterbtically slow, e.g. 50, but 
there may be t achycardia wi th cardiac insufiiciency. The blood pressure 
may be rabed But not necessarily so. Ai^ina sometimes occurs. Kadio- 
'grapny usually shows enlargfliraitTJf the heart, and the electrocardiogram a 
fiattened or i nvert ed T ,T yave. etc, (see Cardiac Section), ^ 

Mental changes. — Apart from the psychoses, eapecblly mclancholb, 
which may complicate advanced or chrome cases, there are characteristic 
abnormalities of behaviour. The intellectnal processes appear dimmed, 
and memory is poor. There is a noticeable latent period before questions are 
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answered, and speech w alow, thick, isdbticct and ratter toneless. The 
whole attitade is apathetic and lethargic, with a tendency to somnolence. 

MelaboUsm. — The basal metabolic rateis nsnally of the order of — 40, the 
temperatnre b snbnormal, and the pati ent hyper sensitiTejojiold, being tspew- 
^lly intolerant ^ the winter months. "TThere is an almost constant hyper- 
ohoTesterol ffimia, e-g'/ieJae of 400 per_ceDt.,-^omra red \nth ^a.noiml 
Ilf I80;~lhc causO of thb b uncerf^. The fast ing bloodsngar may be 
normal or slightly below normal, and there b appatcntly.-amiacTcase d carb o- 
iiydr6te~'t6lerafice m^somo patients. The injection of ,4 .units^GnsuIin 
intravSiolbly is followed by a slower rote.o£faE-of blood, sngar th an pccim 
in normal individuals, although-the sabsequent rbe in blood sn^r ^ay 
appear relarded.”* Occasionally diabetes mcliitns ocenrs as a complication 
of mysojdema, the pancreatic blets, as well as the thyroid, being atrophic. 

lilood . — There ate three types of ansmia found in myxeedema : (1) Hypo- 
chromic low coloor index anmmb. Thb variety responds to iron. It diilfe 
from oIEct iron deficiency anstmas, however, in the absence of microcytosb. 
(2) Hyperchromic megalocytic high colour index ansmia, Thb responds to 
liver, and b comparale to pernicious anxmia. (3) Simple hypochromic 
laactacytiohigh colour index.anasmia. It differs from Addbomau anamia 
in the absence of megalocjtosb and fa^ure to respond to liver. Neither docs 
h respond to iron, but thyroid has a specific effect, although a gradual one. 
The three types may be associated with achlorhydria, which Is not uncomm on, 
but typo (3) bjijpecLficjhyroid deficiency a mcmj al EithlTUftne ursttwo 
types may, on treatmoit witCIron oTBwr respectively, change into the last 
type (simple hyperchromic). It b generally assumed that thyroid is a direct 
hsmopoieiic^agent esscntialfor maturation o f red celb , but the partial' 
a'trophy of the erj^hron^in Kypothyroidbin inSyTT'an' adaptation to the 
diminbhed seed of the tissues for oxygen. 

Otfier^catwn;#.— Constipation b common, in contrast to the dlarrhaa of 
thyrotoxicosb. Similarly, appetite and thirst are diminished. Deposits of 
mucoid material may impair hearing, smell, taste and swallowing. There 
may be amenorrhcca or menorrhagia, and in tho male relative or absolute 
impotence b not infrequent. Vague gencralbed pains may be a feature, 
and some recognbe a subtbyroid form of chronic rheumatism. 

Diagnosis. — Even though wcU-devcJopcd myiccdema presents a char- 
acteristic clinical picture, it b perhaps the most frequently missed endocrine 
disorder, and thb is certainly true of the early or slight cases. The best 
method of avoiding this is to constantly bear in mind the existence of the 
dborder, csjwciaDy when dealing wilii menopausal multipara. Sl og g is h- 
mental response, with-tluck, dry ekm.aud loss of hair, frilure of memory , 
and sensIUvtly'f^old are charaetcnstic. 

Many patients will first be seen by the psychiatrist, althongh tho disease 
must have been present for some time. Others «ill present themselves to 
the gjma.'cologbt on account of menorrhagia. Again, the appearance of the 
patient may lead to the dbgoosb of anminia, confirmed by blood examiM- 
tion, but the other features should not be missed. The pale, puffy face with 
baggy eyes also resembles the facies of parenchymatous nephritb, and albu- 
minuria may complicate myxeedema u the kidneys ate involved in the 
mucoid infiltration ; a further resemblance between the two conditions b 
the high blood cholesterol,,, ilyxeedcma may he difficult to differentbte from 
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hTpotLyroJd features in Simmonds’a caeliezia (which, see), -both haWng a 
lojtJLiLE-xmd Bensiti VitV^O'co ldr'lS'thg’Iatter'Condition. however, mncoU 
infiltration of the 8 kin_ia_rare, the sldn being thin and_wrinkled,^nd the 
■patient.hasJoatjnoch weight. In pituitary fajpothyroidisai, Thyroftopiio 
no®pne_j^ raise the metabolism to normal, but it has no such effect in 
m72cedema,”the atrophied tiiyroid‘*^and'T)eing unable to respond. 

Localised myzcedema may par^ozically bo a complication of hyper- 
thyroidism, usually in a recurrent or post-operatire phase. The B.M.R. may 
have changed from above to below normal, but is sometimes still raised. Thick 
oedematous plaques appear on the front of the shins, or the whole leg may be 
thickened. The ovenying skin is oRcn wrinkled and hairy, and the skin 
may itch or bum. Nodular lesions may also involve the face, arms, back or 
scrotum. The pathogenesis of localised myxeedema is uncertain, for the 
response to thyroid is poor. 

Course and Pro^osis. — In the absence of specific treatment the 
course is slowly but progressively downbill, and many patients end in the 
asylum. The response to treatment, however, U usually excellent though 
by DO means necessarily so if a psychosis has already developed. 

Treatment. — The specific treatment in myxoedema is thyroid. The 
drug is best given in the form of thyrayjgum, B.P. The maintenance dose 
for the average patient is about 3 grains d^ly. It is, however, prudent to 
commence with smaller doses, e.^. 1 CT...espemsl)y. becaa3e of t he extra st rain 
that m ay be thrown o n the heartby the increase i ^methUo lispCa^^e 
rat ef^ circulaildo. '"/^hearrtharVas previously adequafe may be unable 
to meet the extra demand, and cardiac failore or even angina may supervene 
if the initial dosage is too large. In tbe long run, however, thyroid in appro- 
priate dosage has a beneficial influence on the cardio-vascular system. If 
an untreated myxesdematous patient b first seen with some cardiac in- 
sufficiency and a rapid pulse (in contrast with the usual bradycardia), there 
may be hesitatiou to give thyroid ; but in small and gradually increasing 
dosage the drug has a beneficial if paradoxical effect, the cardlao rate 
diminishing as the heart and coronary circulation improve. With the more 
usual bradycardia, thyroid has the effect of increasing the pulse rate, and 
should thb rise above 76 the dose of thyroid should be reduced. More exact 
criteria of dosage may be obtained by estimations of the basal metabolic 
rate or the blood cholesterol. It is useful to remember tCat thyroid, even 
if administered intravenously as a single dose of tbyroxinej xeguires 24 to 
48 hours to begin to act, has its maximum effect at the end of a week, and 
continues to act for several weeks. There is therefore no point in giving 
thyroid more often than once daily, and a cumulative effect may be guarded 
against by mbsing on e week_i .iLiout. Thyroxine has no advantage over the 
dried gland, and its iniravenous adminbtration b not without danger as 
the initial reaction may be alanning, e.g. nausea, vomiting, angina, pyrexia, 
aching muscles, loss of hair and peeling skin. 

Hypochromic anfemia b treated with iron ; simple hyperchromic ansemia 
with thyroid ; Addisonian anemia with liver. ^Vhateve^ the appropriate 
indication, thyroid will not be withheld except for scientific investigation. 
If exact hfflmopoietio investigation is not available, most anemias met with 
in myxmdema will respond to iron and thyroid, true Addisonbn amomia 
. being very rare. 
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CIIETINIS3I 

Definition. — ^This is a condifion of hypofliyroicUsra beginninf; in fcctnl 
life. In contrast, chiI(llioo<l myxopdem.^ is superimposed on a normal infancy. 
The disorder may ocenr cndemically or, more rarely, sporadic.a]ly. 

.Etiology. — The endemic form occurs in goitrous areas, the mother 
Tjsnally liaying.a ^itre. Iodine deficiency ^ItheTdD^'d'wHCT, and^other 
theories are discnssenin the Goitre eection No c.'iuse for the sporadic form 
is known. The sex incidence in both varieties is about equal. 

Pathology. — ^In the endemic form, the goitre is nsnally the nodular 
a^nomatoua.varicty.{8ee Goitre). In the case of sj)OTadic cretinism, a goi^, 
is rare, the thyroid being atrophic, with flattened irregular epithelial cefls , 
small ol veoli , and connective ti-nuc ovcrcrowtlc 

Symjlfoms. — ^Thc unfreatcd'tretin'is mcatally deficient, apathetic and 
Eonmolcnt, and tends to lead a vegetative existence.' All the proc5Sse3*and 
rt6|^plag**stonM-of*chIldhoo<l development retarded, the fontanelles 
remain open for years, centres of ossiflcationjippeor late, and the epiphj?c3_ 
remain nnunited for Jong periods. Growth, however, is always deficient and 
crorinism is^ vaffety bT'dwatfisin. ^e facies is characteristic, being-pale, 
and pasty, and having a thick skin, wrinbl^l forehead, a broadjios 4 ,with 
!dcn'cessc(l Wdge and big nostrils, and tluck hpi'srparatcd by a'ptottuding 
'enlarged fissured tongue. The hair on the he.id is dry end scauty, and the 
eyebrows and eyelashes frequently deficient. The bod> is characterised by a 
protruding, pendulous abdomen, with umbilicul hernia, supraclavicular pads 
of fivte, and some degree of icoliosis and lordosis. The hands ate ap& tulate. 
with squire finger tipi, and tFc Inubg'ISlkTiiH'Cul.'u tone. De.ifnenTTnot 
infrequent, and speech is often iny>airc<l. ’QeaitnT development is always 
retarded, and ultimate sexual maturity a runty. As iuthecascofmy.xtrdems, 
there is a low basal metabolic rate, subnormal temperature, sensithity to 
cold and constipation. 

Diagnosis. — To those who have seen the characteristic appearance, the 
diagnosis of cretinism rarely offers difficulty. In contrast, a Mongol Las 
mongoloid eyes, with epicentnc folds, a good skin nud complexion, fine but 
profuse hair, aud a restless, bright maoner. 

Course and Prognosis. — If untreated, cretins remain semi’idiots-Jmd 
incapablo jaf se lf-sufficiency. Intprcuirent infection in childhood or adoles- 
cence is a common tcrimnation. Normahty may be acliieved by treatment 
fitun inlancy^Aml—dclayeA liii.-rttpy results in^^Bcune iireversiWe ebangw. 
Further, mental deterioration may occdribnaliy snper\'cno in later lif 0 _qn 
approximate novmaUty, which has been maintained by adequate, thyroid 
treatment. 

Treatment. — Prophylactic treatment in endemic are.is consists of small 
• doses of iodine (sec Goitre). 

Treatment of the individual patient is sjxscific, namely lliyioid. One to 
three gains daily of thyroideum, BP., or more, may be required, as judged by 
the general effects and the cardiac rate. If given m infancy or early childhood, 
an approximatiou to normal nmy be attained, but eometimes a harmles*, 
apathetic idiot is merely changed into a miscliicvou.s, truculent semi-idiot. 
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GOITRE 

Definition. — A goitre is a pathological enlargement of the thyroid gland, 
\rJiich may be emlemic or sporadic, symptomlcss or associated with hyper- 
thyroidism or hypothyroidism. The contour of the gland may be smooth 
or nodular. 

etiology. — ^Endemic goitre occurs in many regions thronghout the 
world, including certain areas in this country, e.g. Derbyshire and Somerset. 
In Switzerland, where earlier investigations were nndertaken, one factor 
fonnd to be common to goitrous regions was a deficiency of iodine in the water 
and soil. This is not always the case in other parts of the world, and goitro- 
genic agents in an infected water supply have been im plica ted, although the 
deletcrions effect may be obviated if the iodine con^ntjeOEej^er.iTi^o^sr. 
, Vitam in deficie ncy and a jfwponderance of calcium ove r iodine are other 
\ possibTeTfactofSr""^'^ " ’ 

^ TL'e’ffEibl^y of sporadic goitre is obscure. Apart from a possible relative 
iodine deficiency, a familial predisp oation is som etimes apparent. The 
increased demands of theTiddy for tb'yTdSjive“nrpulerty'may beJndiMtid 
by a transient physiolorical thyroid enlargement, but this sometimes persists 
as a puberty goitre. Endemic goitre is usually obnous in childhood, and 
its peak incidence is at puberty. This is also tme of sporadic goitre, which 
may however be met with at all ages. The sex incidence of goitre is about 
equal in childhood, but, after puberty, females are more often affected than 
males — about 8 to 1, 

Pathology. — The smocth diffuse goitres may be divided into the parenchy- 
matous and the colloid, although both histological features are not infre- 
quently present in the same gland. The parenchymatous goitres often show 
degenerative changes in the epithelial cells, and areas of fibrosis. The colloid 
goitres contain l ow cuboidal epithel ium lining vesicHsITSll^ ^th coUoid. 
Nodular goitres uiustiy contain inultiple capsulated adenomas, wTiichTmay 
show cystic or hsmorrhngic change. Occasionally there is a single adenoma, 
which may be of colloid type or of parc n diyinatou s typ^. In the latter case, 
it is thought by some to anStrfTOin sohd mafie^f^mbryonic cells that may 
be seen in normal glands, and for this reason b termed “ Foetal adenoma.” 

The above pathological changes occur both in endemic and sporadic 
goitres. 

Symptoms. — 'When goitre is associated with hyperthyroidism, the 
symptoms may be those either of Graves's dbeasc or of secondary thyrotoxi- 
cosis (which sec). When associated with hypothyroidbm, the clinical picture 
is that of cretinbm or myxeedema. 

In all varieties of goitre, including those which are endociinologically 
inactive, pressure symptoms may be the major manifestations, especially so in 
the case of nodular goitres, and when goitres are low down in the neck or 
behind the sternum (iutra-thoracic), pressure symptoms may be the only 
indication apart from that given by radioli^cal examination. Pressure on 
the trachea may produce difficulty in biaithmg, irritatin g cough, alter ation 
, n pd_.gtndor. For mechanical reasons, the ^y^ncea is worse on 
lying down, attacks of dyspnoea wilii cyanoab may be fatal. The voice is 

also affected by paralysU of the recurrent laryngeal nerve, thb, however, being 
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rarely bSateral. Pressure on veins may produce dilatation of those of the 
head and neck, with cyanosis, and in the case of intrathoracic goitre, dilated 
veins may be evident over the chest. (Esophageal pressure and resulting 
dysphagia arc rare, ns also are bradycardia due to vagus involvement, and 
mydriasis and sweating from cervical aympathetie stimulation. 

Complications. — ^Malignant change is said to supervene in 1'6 pet cent, 
of all goitres, and in 2-7 per cent, of nodular goitres. It is usually only after 
some years that malignancy develops, and clinical indications are a rapid 
increase in size and hardness of the goitre over a period of weeks or moct^, 
the development or increase of pressure symptoms, especially dysphagia, 
and lack of mobility in relation to the adjacent structures, e.g. the trachea. 
Metastases in the lungs, liver, and bones, may unfortunately be the first 
recognised indication m some patients. The commonest age of onset of 
malignant changes is from 50 to 70, and such a change is nearly always 
HUperimpostd on a pre-Cfxisting goitre. In cases in which malignant changes 
supervene, 35 per cent, are correctly diagnosed before operation, 30 per cent, 
at r^ration, and the remainder only on histological examination. 

Diagnosis. — This is usually obvious on inspection. Intra-thoracic 
goitre may be elmolatcd by thymus or mediastioal tumours. Bometunes 
auricular fibrillation in a middle-aged or elderly person may attention 
to a email pre-existing goitre which has been eymptomless for years. Pressure 
symptoms on the trachea may simolate asthma, perhaps with the complica- 
tion of bronchitis, and some of these cases are not diagnosed for years. 

Course. —A goitre may remain aymptomless and innocent throughout 
life, but at any time toxic symptoms of hyperthyroidism or hypothyroidism 
may become manifest. 

Treatment.-— In Switzerland the addition of iodine to all salt sold, 
I part in 100,000, has enormously reduced the incidence of endemic goitre. 
In areas of endemic goitre m France, 1 minim of Lugol’s iodine daily, has 
been employed, and in America iodised salt, 1 ; 10,000, both with varying 
and on the whole satisfactory results. As might have been anticipated, 
the results arc best if iodine Las been administered to the mother throagh- 
yut the pregnane)', but even when first given in childhood, the incidence 
of goitre is considerably reduced. It is to be pointed out that in the case 
of eymptomless endemic goitre, especially of the nodular variety, the use 
of iodine is not free from the danger of inducing thyrotoxicosis. This is 
also true in the case of sporadic goitre, although the writer believes that in 
simple diffusa goitre the risk Is insignificant. At the eame time, it is to he 
lememhftwd that wiesa symptotnWs* tudemift goilM btCEma hypctacrive 
apart from any treatment. Marine advocates, as an alternative to iodine, 
the use of thyroideum, B.P. 1 to 2 gr. daily, for simple sporadic goitre. This 
method of treatment, while logical ami eafe, is rarely curative. 

Pressure symptoms or toxic manifestations 0.111 for early thyroidectomy, 
which is also justifiably undertaken for cosmetic reasons. Malignant goitre, 
if inoperable, is treated by radiation or insertion of ta^um needles or radou 
seeds. 


8. L. SiHPSov. 
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DISEASES OE THE PAHATHYHOID GLANDS 

The parathyroids arc four in nnoihcr, and are usually situated symmetric- 
ally in the posterior aspect of the thyroid gland. They secrete a hormone, 
parathormone, 'which gives protein colour reactions, is soluble in water and 
60 per cent, alcohol, but insoluble in ether or acetone. The chief function 
of the glands is the regulation of calcium and phosphorus metabolism. 
Excess of the hormone leads to the clinical entity of osteitis hbrosa diffusa, 
and deficiency to tetany. 


ITYPERPARATHYROmiSM 

Synonyms. — Generabeod OstcititisJEtbrosa^Cystica , Osteitis Fibrosa 
Eiffak.. ^ _ ** 

Definition. — disease due to the excessive secretion of parathormone, 
and manifested clinically hr bypetcalctcmia, negative calcium balance, 
muscular atony, weakness and wasting, and decalcification of bones resulting 
in deformities and fractures. 

Etiology.— The disease, which is rare, is due to a neoplasm or hyper- 
plosia of the parath^old glands. The latter may be secondary to a pituitary 
atimolas, bjit pafathyrotrophlc horroope h as not be en demoastra tM jn_the 
blood. The malauy ahectawomcn twicd‘43*fTcquenlly as men. THe average 
age incidence is about 40, bat it also occurs in childhood and old age. 

Pathology. — circumscribed adenoma of one parathyroid gland xa the 
commonest Icaon, the remaining three glands being normal or hypoplastic, 
b ut two aduenomas have been found at opcrati om' There' may, however, be 
general hypertrophy ond hyperplasia of alf^lauds, which is usually obvious 
to the naked eye, and may even be of extreme degree, e.g. one weighing 
5 grams compared with a nonnol of 60 mg. Such changes are comparable 
to the hyperplasia, with or without adenomatous formation, in the thyroid 
gland of thj^otoxicosis. The parathyroid cells are greatly enlarged, end the 
cytoplasm highly vacuolated. The essential skeletal changes are Boftenmg, 
replacement of bone marrow by fibrous tissue, rarefaction of the cortex, 
and the presence of numerous osteoclasts and osteoblasts, with osteoclastic 
giant cellgjtnd cys t forma tioa. J ~Depd5it8~or^lcium a iTtne*gr.Hfatc3 H < ry _be 
me scnt^j HI^LiKa-dsecg; espcciaUy the Iridneys a nf'l'ffi gs; ucc^ionally 
hyperplasia of the parathyroid glands is 6ecood3ry't5*^'6 nic re nal ins^uffi- 
ciency. 

Symptoms. — These are all the direct or indirect result of excessive 
calcium mobilisation and excretion. The long bones may be bent and de- 
formed, with perhaps osteoclastic tumours, and in some cases pathological 
fractures. The vertebrae are compressed, and not infrequently height is 
diminished by several inches. Osteoclastic swellings may deform the jaw. 
The shape of the skull is rarely distoited clinically. The bones and osteo- 
clastomatous swellings are often tender, especially on pressure. The teetb 
are not decalcified. The muscles show atony, fatigueaniUty, and atrophy. 
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GastfO-intestinal sjraptoms arc nausea, vomiting, constipation, aLJoimnal 
pains and ciamps. Polyuria and polydipsia are associated with the increased 
calcium e.Tcretion. Urinary symptoms tire common- The calcium may 
l»e deposited diffusely, giving nso to the presence of chronic nephritis and 
renal in-mfSciency, or even multiple renal calculi, the latter consisting chiefly 
of calcium and pho';j)}iorus. Benal colic and pyclocystltis are complications. 
In some patients the presenting Hyniptoma are those of renal calculus, without 
any indication of hyperparathyroidism. In clinics where all such cases 
undergo investigation of calcium metabolism a number (1 to 5 per cent.) 
have been shown to be due to primary hyperp.irathyroidisro. It is also 
important to remember that Lone changes may bo relatively slight and 
in acute cases undetectable radiographically, although the serum calcium 
is raised. Acute hyperparathyroidism may present itself as weatness, 
wasting, drowsiness or semi-coma, nausea or vomiting, and cardiac failure. 
The condition can be produced experimentally by the injection of para- 
thormone. 

iletttlolie changes . — The calciom and phosphorus are mobilised from the 
bones, and excreted in excess In the urine auu to a much less extent in the 
fasces. The serum calcium is usually raised, e.fj. 15 mg. per cent, (normal 
10 mg.), and the plasma phosphorus is diminished, e.y. 2 mg. per cent, 
(normal S*5 mg.). A normal serum calcium docs not necessarily exclado 
the disorder, providing that the serum ph(Bphorns is persistently low, and 
the calcium balance negative. In the presence of advanced renal disease, 
however, there may be phospborns retention and a raised serum phosphorus. 
The plasma phosphatase is robed, eg. 13 units compared with a normal 
of 2 units, and is a measure of osteoclastic activity. In the absence of 
recognisable bone changes, the phosphatase may not be rabed. 

Diagnosis. — Radiography shows generahse^ osteoporosis, with granular 
mottling in the skull, but an absence of demonstrable radiographic bone 
changes in itself does not exclude the diagnosis. iVluItipIe calcium deposits, 
minute and diffusely scattered or large enough to be called calculi, may be 
shown in skiagrams of the kidneys, and sometimes of the lungs. If estima- 
tions of serum calcium, pbospboins and phosphatase ate iuconclusive, tbe 
intake and output uf calcium must be measured over a few days to determine 
if a negative calcium balance is present. 

ItTicn urinary symptoms are prominent, the underlying primary hyper- 
parathyroidism may be unsuspeetra in tbe absence of metabolic investigation. 
Rarely, hjmerparathjToidism of severe degree occurs secondary to chronic 
nephritis of long standing, and, in such patients, although the total urinary 
and feecal calcium excretion is above normal, the serum calcium is normal ot 
slightly less than normal and the phosphorus raised. Differential diagnosis 
may be very difficult if there b inadequate evidence of the sequence of 
events. 

Gout and arthritis may be simulated, especially if there arc tender de- 
posits of calcium in the joints, and some patients are treate<l for vagut^ 
rbcnmntic pains or lumbago. In Poget’a ostcitb deformans, a disease of 
middle or old age, there b great deforouty of the skull, normal calcium and 
phosphorus mcUbolisni, but an increased seruro phosphatase. Ostcomnlacia, 
or adult rickets, Is verj" rare in England and America, and b duo to deficient 
intake of vitamin D or hick of sunshine. The bones arc soft and deformed. 
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the plasma jihosphatase js raised, and the plasnaa phosphorus is Iott, but the 
scrum calcium is never above normal and is often below. 

Albright has described a syndrome of multiple bone cysts and areas of 
rarefaction, segmentally distributed in relation to ne^^■e roots, with corre- 
spoudmg patches of pigmentation. The disorder is found mostly in girls and 
in them is associated with sexual precocity, a feature not present in the 
male. The disorder may be mild and overlooked in childhood, and when 
presenting itself in the third decade may be mistaken for hyperparathyroidbm. 
Apart, however, from the clinical differences, there are no changes in calcium, 
phosphorus, or phosphatase valnes. The ajtiology is nnoertain, and 
parathyroidectomy useless. 

Prognosis. — In the absence of aurgery, the course of the disease is pro- 
gressive deterioration, and death occurs within a few years. Weakness, 
wasting and deformities compel the patient to take to bed. Intcrcurrent 
respiratory infection may terminate life, wlule others die from uraemia or 
pyelonephritis. 

Treatment. — Primary hyiKirparathyroidism can only be adequately 
controlled by removal of a parathyroid adenoraa or, in the case of hyperplasia, 
of two or more paratliyroid glands. Deep radiatJoo is usually ineffective, 
and a high calcium and phosphorus diet is only miidly beDeficial and not 
wthout dancer in the presence of renal insutBciency. If at operation no 
adenoma is mseovered, the exploration should be continued above and below 
the thyroid region, behind the ccaophagus and into the upper mediastinum, 
for a j)arathyToid tumour is sometimes found in such aberrant positions. 
Even if an adenoma is found in the usual situation, the posterior aspects of 
the thjToid gland should be explored to see if a second adenoma is present, 
as may be the case. IVhere there is diffuse hyperplasia of all four glands, 
no less than three should be removed, and some surgeons remove a portion 
of the fourth as in sub-total thyroidectomy. Tetany may follow operation 
for adenoma or hyperplasia, and may appear wthin a few days of operation, 
or after a latent period of some weeks. If controlled medically (see under 
Tetany), it will tend to disappear after some weeks or months, when the 
remaining parathyroid tiasne has undergone compensatory hyperplasia. It 
is obviously illogical to give parathormone, which would further decalcify 
the already softened bones. Fono\ving parathyroidectomy, the general 
symptoms, e.p. pains, weakness, anorexia, improve almost at once, but the 
bones may lake several months to become normally calcified. The sernm 
calcium immediately falls to normal or below normal, but the phosphatase 
tends to remain high for some months, being an indication of osteoblastic 
activity. The sudden change from high to low serum calcium may cause 
transitory visual and mental disturbances with some degree of appreheasion. 

Hyi’OP.:VRATHYEOIDISM 

Synonym. — Parathyroid Tetany. 

Definition. — A disease characterised by an irritability of the nenro- 
muscjllaiJiyBtem du e to a subnormal coacent tatiuir ~of 'T?cfu m_calcium, the 
latter being ?he result' of'Heffcient gecrctioo^oi; ^rathormo ae. All forms of 
tetan y , fire diiq , to subnormal con centrati pns'of cajcmi^ orjf.ioms^ calc ium, 
in the serum, but thSlsnotnccessanly the resuTtof parathyroid hypof unction. 
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etiology. — Idiopathic hypoporathyroidiam occurs sporadically, and may 
do so at any age, but this form m comparatively rare, or perhaps not euffi* 
cicntly well recognised. A familial incidence of hypoparathyroidism has 
been recorded, including examples of onset i n .i nfancy. The majority of 
cases foUoTT thyroidectomy, Jiattjdthou^ TBls ^y bo due to simultaneous 
removal of para^yrold tissue, a Bciies.of jectionsJndicato that it is more 
frequently duo to interfereECe.mth.blood supply. Other cases foUov" removal 
of a paratliyfoidTimioui and the remaining glands appear to be temporarily 
h 5 rpoplastic ; or when two or more hyperplastjc parathyroid glands are 
/removed in osteitis fibrosa dilTusa. Parathyroidectomised animals show 
v'jdecreascd urinary phosphorus excretion and rise in plasma phosphorus before 
|chnngo^Jti.calaum~meta^I^ are apparen t. Later, however, there'is'a 
{fall in serum calcium iuTpifc of^"p5aitive calcium balance, and the animal 
'dies in tetanic convulsions. Parathormone injections will prevent or correct 
the initial changes in phosphorus metabolism and the later calcium ones, 
Tetany also occurs in conditions other than hypoparathyroidism if the con- 
centration of calcium jn thc_ blood falls below normal. Thus in rickets, 
ost^Qmakeia and steatorfheea-fhere is a deficient absorption and nldisarion 
of calcium. The increased demands for calcium in pregnancy and lact^Ton 
may render a latent tetany manifest. Tetany may be found i p alkalosis.^ 
t he total serum cale iii m_boii»g norma l, but tie Ionised fraction be low pormnl^ 
alkalosis may result vonuling, hysterical Lj-pBrEp^lSr 

alkaline medication. “ 

PatfiBt<Sg 7 .~In idiopathic hypoparathyroidism, the paratbyioid glands 
may be atrophic, or replaced by fibcouaJissue; fattr.tis9uc,tind a round-celled 
infiltration ; in post-parathyroidcctomy tetany, too much parathiioidTHSTlo 
has been removed, or the residual parathyroid tissue has not yetiiadjtime to 
undergo compensatory h>'pcrtrophT. 

Symptoms. — Following thyroidectomy and parathyroidectomy, eymptoms 
may appear within the first 48 hours or may bo delayed weeks or months. 
There is often a general irri tability , nervousnegs and apprehension in additio n 
to weakness. Parrcatbesias, andmusCTlairCKnnpyTrad'Btifiilefmfrcdmmon 
in the h ands. cspeClallyTiirthe ulnar aspect.'but may "also occur InTthe'feet. 
These symptoms may be followed by, or from the first be associated with, 

/ touscular contractions of the hands and feet, giving the classical picture of 
IcarpQipcd al spasm . The so-called oVitetric hand is produced byCfSiOlCit 
I the mctacarpo^alangt&l joints, extension at the ittterphalangear*joints, 

' and adduction of the thumb. Spasm of the laryngeal muscles may produce 
hoarseness u cd^frldpr, and, if the bronchial muscles are also involved, re- 
spiratory distress and cyanosis result, sometimes with fatal coniTilsious or 
coma. A form of chronic pseudo-asthma associated with bronchial spa sm is 
also a manifestation of hypoparathyroidism. Tetanic muscular spasms are 
not infrequently painful and may cause the patient to cry out in djstres-''. 

In chronic cases, ectodermal defects become apparent, e.y. brittleness 
and ridging of the nails, loss of hair, tranavene ridging of the decalcifiedAeeth. 
Blurring of vision, perhaps leading to blindness, is due to opacity’driEe lens 
(cataract), and minor degrees of the latter may be detected by sUt lamp 
technique_even in the absence of ocular symptoms. Muscular spasm may 
involve ocular muscles. 

I'ariouB cerebral and mental disturbances may be associated with an 
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undetected chronic h ypoparathpoidian L Thus changes in character, mental 
instability, anxiety, depression, impaired memory and intellectual capacity, 
and more rarely ballucinationa, comodoo, manic-depresdve states, paranoia, 
and dementia, are met rvith. Major epilepsy and even petit mal are also 
rare manifestations. Migraine m av bft a megentipg^ featu re. There may 
be calcium deposits in the tjastS j^nglia of the brain, demon strable i n 
tadiogr&ma. ^ 

Gastric 8pjig m_may pro duce pain andvomiting»,and spasm of the bile 
passage sim ulate cholelith iasis, es pecmily~~If associated ^ritlT^tratisUOiy 
laimdi^ Laparotomy has been performed for symptoms suggesting appendi- 
citis or perforated peptic ulcer ; and ileal spasm may produce fatal ileus. 
Cardiac pain, a sense of constriction, and palpitations arc met with, and the 
electro-cardiogram shows a characteristic prolongation of the Q-T interval. 

Diag;nosis. — Although in most cases diagnosis is obvious, mild degrees 
of hypoparathyroidism with general irritability, weakness and paraisthesias 
and only slight ectodermal deficiencies, may be nnsospected. The following 
classical signs may he of diagnostic value. Cbvostek.’a is the production of 
contraction of-facialjBpsc lea^b y ta p ping thej‘aeial,nerve below the zygoma ; 
'^opftsenn’B is the prodnetion of carpaTspa’sm by a sphygmomanometer band 
on the arm at a pressure just above eystoUc ; Erb’sjs an fiaggoratgdjginscnlar 
contraction in response to minimal elected atimuli. The failure to elicit 
one or mote of these signs does not exclude Biochemical 

evidence is often coaclu^ve. In hjpoparathpoidlsm the scrum calcium Is 
always below the normal value of 10 mg. per 100 c.c. (e.ff. 6 mg.) and the 
plasma phosphorus is above the normal 3-5 mg. |e.p. 7 tnera is de- 
creased urinary excretion of phosphorus and calcium. Tua doubtful case, 
an experimental high phosphorus diet will depress the _jcttun-.cnlciiuin and 
pto^^e ne uro-mnscjdar sym ptoms, but this docs not occur with normal 
patalByrcridJ. it u mteresting to note, however, that in cattle there is a 
form of tetany, which is the result of excessive phosphorus in the diet. 

Treatment. — The logical treatment of hypoparathyroidism is solution of 
parathyroid, U.S.P. (parathormone), which__actiJiy-piiniarilc-inci£asing-the 
ex cretion of urinary phogpbnntB .and mobilisingjpajei^ua from-ihe 

bo^s and raising serum calcium. This form of treatment, however, has 
B^eral diSadrantages. Thus, it is useless in acute tetany because sub- 
cutaneous or intramuscular inicctions may take 8 or,moxa.houra to be effec- 
tive a nd are variable in time and degree of effe ct. "While intravenous injec- 
tiorrtT'qmcker it takes a tew hours to act and, moreover, by this route there 
is a danger of a prot ein shock like r eacti on in some pati ents. Four hourly 
injections of 1 c.c solution oi paratbyroTU (xO umt8)^ntraInu3cula^Iy or sub- 
cutaneously may, however, be effective after th^ initial latent period. Barely, 
overdosage of injected parathyroid hdnD0ne"'rC3nits"iu nauseayTromiting, 
diarrhoea, failing circulation, dehydration, increased viscosity of blood, 
coma and death, With controlled ecrum calcium estimations, however, 
overdosage is a rarity and it is more probable that 40 units daily may not 
be adequate to control the disorder. Even when solution of parathyroid 
is effective at first, a refractory state sets in after some weeks. The latter 
is probably not due to the production of anti-hormonic substances in the 
blood, as in the case of other hormones, but to local tissue immunity since 
an intravenous inj'ection of solution of parathyroid may be still effective. 
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Neverthclesg, this refractory state renders prolonged therapy with solution of 
parathyroid an impracticable scheme. 

The immediate treatment of acute tetany is the intravcaoas or intrs* 
mnscular injection of calcium glaconate, 20 c.c. of a 10 per cent, solution, 
the effect being rapid and dramatic, but only lasting some hours. The in- 
jections must be auniinistcied slowly, but a little leakage from a vela has not 
the local deleterions effects of calcium chloride. It is obviously necessary 
to follow this emergency injection bp large doses of calcium glucouatc or 
lactate by mouth, e.j. 12 gms. ^ily m divided dosage. Calcium chloride is 
less pleasant to take, and in practice the tfarorctienl value of the resulting 
acidosis is not appreciable. This is perhaps less true of the addition of 3 gms. 
of ammonium chloride, d.aily, in 1 gm. capsules. In many cases calcium 
gluconate or lactate by month is sufficient to control the tetany. If not, 
there should also bo given vitamin D, which acts by increasing calcium 
absorption from the Intestine and secondarily by increasing phosphorus 
excretion in the urine. The dosage of vit-amin D, or calcif<Tol, should he 

i iigh ; 60,000 to 200,000 units daily may be rcqiur^. In severe cases these 
incasures may etdl be ineffective, and then a derive ti\ e of irradiated ergosterol, 
wiled dib ydrotachrstero Lor A.T. 10, is of great v.-ilue. It is not antirachitic, 
hcobablyXccausc it also causes considerable excretion of phosphorus from the 
pine, but it produces n great increase in calcium absorption from the intestine 
'And a rise of scrum calcium to normal or above normal. Like vitamin R 
it is of no use in emergency, the effect not being produced for some 21 to 
48 hoars. It is, however, cumulative in actiou, and the dosage should bo 
controlled by periodic serum calcium estimations if hypcrculco-mia (napes, 
vomiting, calcium deposition in kidneys, albuminuru, ctc.l is to be avoided. 
The urinaip test of oulkowitch is a nseful indication of dosage, apart from 
serum calcium. The reagent consists of oxalic atid and ammonium oxalate 
in glacial acetic acid, and equal amounts of urine and reagent ate mixed. 
If no precipitate occurs, the serum calcium is probably below 7-5 mg. per 
100 C.C., as the renal threshold for calcium varies between 7*5 and 9 ; if 
there is a fine white cloud, the scrum calcium values ate probably notmal, 
about 10 ; if the precipitate looks like milk, the values ore pathologically 
high. Using this technique Albright gives 3 c.c. of dibydrotachystciol a 
day by mouth until calcium appears in the urine, after which I c.c., 3 to 5 
times a week is usually adequate. Dihydrotachystcrol is prepared in an oil/ 
solvent containing 5 mg. of the drug per c.c., and is administered by the 
oral route. 

Diet in hypoparathyroidism is a matter of some controversy. High 
calcium diets (raitk, cheese, egg yolk) have the serious disadvantage of also 
being lugh phospboru.s diets. It is better, tbercforc, to have a normal diet, 
or preferably a low phosphorus diet, and supply tho extra calcium as calcium 
lictatc or gluconate. The keynote of a low phosphorus diet is to cat less of 
milk, cheese, cgg-yolk, meat and nuts, and more of fruit, vegetables, carbo- 
hydrates, fata, and white of egg. 


S. L. SiMrso.v 
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DISEASES OF THE SUPRARENAL GLANDS 

The Baprarenal glauds consist of two parts, cortex and medulla, which 
arc separate orgaas in tho lower species. The cortex is of mesoblastio origin, 
while the medulla U ectodermal. The cortex is composed of lipoid contaiuing 
epithelial ccll3,anauged from without iiiwatds in three zones.zonaglomenilosa, 
z. fascicujata and z. rcticiilaris. The inner portion of the latter is char- 
acterised bj brightly staining granules (pigment zone). The medullary cells 
have an affinity for chromic acid stains, and are termed chromaffin cells. 
The adrenal glands are supplied by sympathetic nerves from the splanchnic 
and cocliac ganglia, but they ate cholinergic. 

The medulla secretes adrenaline (orthodioiyphenylethanomethylamiue), 
and although thb substance is aympatbomimetic and, on injection, can produce 
vasoconstriction, an increase of blood pressure, cardiac rate, blood sugar, 
and of the basal metabolic rate, and dilatation of the coronary arteries, and 
of the bronchial tubes, etc., the medulla is not es.sential to life, and in animals 
may be destroyed by cautery wnthout obvious changes resulting. Farther, 
it la even doubtful i^ there is a continuous secretion of adrenaline in normal 
circumstances, although it is certain that it is secreted under abnormal ciicum- 
stances, e.g. exposure to severe cold, during fright or emotion, during lofec' 
tioDs, and in hypoglycxmia. 

The adrenal cortex is essential to life, and bilateral adrenalectomy^ results 
in death within 7 to 10 days. The following hormones have been isolated 
from the cortex ;..n D'dro *to cDne (y^ ogcnich testrone, proges terone , cortico- 
sterone, and ldesoxycortrco^fo ne/A^Tbe last appSars to’bT’Sn* essential 
lifc^amg hormone, and has been tyntbesised from cholestero l. Cortico- 
sterone has ordy a fract ion of the activity of dcsoiycorticosterone but this also 
is life-maintaining. The other hormones have no such action. Their sex 
influence Is manifested under certain pathological, or experimental, conditions, 
although whether so under normal conditions is less certain. It ia thought 
that the androgenic hormone is secreted by special cells which constitute a 
broad inner zone at birth, but soon after undergo involution, although they 
may become hypeiylastic in v irilism and pseudo-hermaphroditism. This 
zone has been termed the androgcnic^ne, ana stains 'decplywith the Ponce nu- 
fuchsin dyei ~ 

The chief function of desoxycorticosteronc is the regulation of sodimn 
metabolism, with an associatca influence on water balance, chloriJ^aiid 
potassium metabolism^ After bilateral adrenalectomy, fhcrc is an mcreased 
cjccretiQuot salt 'and water, with a re tention of potassium, and a correspond- 
ing fall in the serum values for ^odiun and cUorme, and a rise in serum 
potassium. (The normal values ate sodium 52 0, c hloride (as NaCl) 665, 
potassium 20 mg. per 100 c.c.) There is also a shxftoF fluid from the plasma to 
the viscexar^Specially the liver, and the muscles. The blood becomes viscous, 
and the plasma volume ia seriously decreased. Desoxycorticosteronc injec- 
tions will pioduco a return to normal. The action of desoiycorticosterone 
on carbohydrate metabolism is, however, feeble compared with that of 
cort ical extrac t. The latter will completely correct the depletion of hepatic 
giycogeBTand” tho fall of blood sugar that occur in the adrenalectomised 
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animal. CoTticosteione is even moie potent ttan cortical extract in U» 
inflnence on carbohydratejnet^oliam. 
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Synonym. — Hypocor ticaliain. 

Definition. — A dScase doe to destniction and hypofonction of the 
adrenal cortex, and manifested by pigmentation, weakness, myasthenia, 
anorexia, loss of weight and hypotension. It was &at described by Thomas 
Addison in 1849. 

iEtlology. — The disease is found among all races, and in all climates. 
y^<.“^Iales and females are affected abont equally. It is commonest between 
^ ■^he ages of^O a nd , 40- ^ childhood a nd old _age. Tnbercnlosis 

/is the moat~?tequeqt.„canse, bnt any infection dr toxicosis- may.^bc. 
jmtiological. 

] Pathology. — In the case of tuberculous lesions, both the medulla and 

'cortex are usually destroyed, except for small islets of surviving tissue. 
The gland is replaced by fibr »cMc gua tubcrculons tissne, with areas offibros^is, 
gjant-cellsTmddympbocrtcs. 'TTTere may be assocTsted tnberculosiielscwhire, 
rarel y.pnlmo naty. A mstory^ of gland or bone tuberculosis i n.chil^ ood or 
in ortier members .qf_the family iamoLuncommon. The next most frequent 
caose is atrophy of the cortej, of unknown origin, the medulla being scarcely 
affectecL The cortex is almost entirely replaced by connective tissne and 
dilated cspillariee, with iofiltration of lymphocytes, plasma cells and leuco- 
cytes. The pictnre is more like a tozio necrosis.than a simpl e atrophy *. Bare 
causes are eyphiUs, .amyloid-diabase, bsemorrhoge, infarctidn. (ind rnalimnt 
groKth. The Ust may apparentlv produce 'llTe'^sease evSfnfSgn It invmfts 
the sympathetic nerve supply only, and not the actual glands. 

Symptoms. — ^VTeakness, loss of appetite, loss of atiengtb, and pigmenta- 
tion arc the usual presenlmg features. 

The onset is oitcn graduaL Occasionally the patient may not be seen 
by a physician before a grave crisis has developed. This is especially so 
when pigmentation is not a conspicuous feature, in which connection, it is 
to be noted that pigmentation 'iuay' bireven“BbBeat laJair-skinned pcoplo 
and jn acutejiases. Usually the patient complains of feeling not well in a 
vague sort of way. He (or she) may bo languid, lacking in strength and 
easily tired. Appetite is poor, and there-may be a special aversion to {atty.- 
oiure aeve« vasut&tivTOy, nauaea even voTaiting ate Stressing 

yeatures, while abdominal pain, rarely sufficiently severe to simulate an acute 
aMomeji,,ia _pcca 3iotml]y pres ent. Pain and tenderness may be limited to 
Uic loin re gion^ gve and internal tp .the Iddncy, or pain may be refened to 
the sc^ula or shoulder region as the result of irritation of the iaphrapifl by 
the diseased suprarenal. The absence of ai^ pain is quite compatible with the 
I disease, and in facria even more usual. Coostipation is common, but there 
(may be intermittent attacks of diarzhcea, either spontaneous or foUowmg 
i purgatives, and these may precipitate a crisis. Hiccups and yawning'are 
1 lymptoms which' may be very intractable, and wMcc indicate incipient 
* deterioration. There is progressive loss of weight, m yasthen ia and general 
weakness. 
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Genejalised^piRmentatiQn.^uaaaHy^mvoJving the macoas mcmbraaea.as^ 
welLa8_th^_Bkin._i a a c lassical eijni o f the dlse aB^'TEe^pi^meat deposited on( 
{ficmucoas membranes and alaa is thienornaal ]^ ^eat, melan in. Cutaneously, 
it is deposited in the basal layeiJaLt he epid ermi^lmrih amounts greater than 
normal. Brown patches and streaks may fce’fouh'J'on the inner aspects of the 
cheeks, the soft.pa.lats^and posterior jiortion of the hard palate, the sides of 
the'TS’ttgne, the gums, and the mucous '6ifff5ceT)f 'tKe'dip s. especially at the 
c omerTm the mouBi . The distribution of skin pigmentation is partly deter- 
mined by exposure to light and irritation. Thus, it is most marked on the 
fac^nu jieckfcjdorsum ^ the handajmd forearjtw, waist-line, garter area, 
a^ary folds and vnlsm,,ahd'm at»:c3_of_8kia_^oyM]yifig_hony prominences, 
e.g. Imubklesnsohial tuberosities and anldes. llie palms show Ed"evI3ence 
of increased pigmentation, e.Ycept in the intcrphalangeal creases. Occa- 
sionally there are scattered cutancons pigmented spots on the face and body. 
The nails of the hands and of the feet may be prgmentjd and, striated. A 
leucodermic pattern of pigmentation is tare bnt authentic. Although pigmen- 
tation is a classical sign of Addison’s disease, it may be inconspicuous or even 
absent in. fair-Bldtmcu people^.nt.gheD the onset is acute.l 

There is considerable rariation as’ to mf«?ference with sex function. In 
some there is none, while in others there is ameoorx hcea or impotence. Hypo- 
wnadism is certainly not an essential feature. ‘SlflTiTTjatienfs’fcrerthe cold 
Dadljj-S^pecially in moT<s.aev.er^insofficiency. The bwy temperature may 
bo normal or subnormal, with perhaps i ntermittent pyrexia, and the basal 
metabolism i s rar ely_j>pp^^bly lowerctl, except lu crisis. The systolic 
bJood'pressurd is charaoteristlcalJy below ifiO mm. of ipi>r<^nfy, but this does 
not DOccssatily give rise to symptoms, uud a normal blood pressure may 
persist for^some tim e. Altboogh in some patients the fasting blood sugar 
ftT^fl-g^hflhplr^g normal, in others there is a 

chronic.eUy low blood augar-aad.elinicaLattack^it.hypofilyt;pmis _ma y eve n 
be fatal if unrelieved" by glucos e or a drapaline. There is an increased 
sedsitwiy'to' infections, shock, _8urgical,_trauma, brnmorrhage and drugs. 
Conjunctivitis is a'mmot manifestation, usually denoting inadequate therapy. 

In crisis, the patient is collapsed , cold and lest lees- The latter feature 
may be intermittent, and stupor may be more cJiaracteristio. There is con- 
siderable irritability and intractability. The patient tends to cu^uji deep 
jn-the..bed-bencata-the_coyyiDE, and to resent interference. The 'pulse is 
rapid and of poor volume, sod the blood pressure tends to fall acutely. 
Nausea, vomiting and dianhora may be persistent, thus adding to thc'de- 
Iwdiation that has resulted from the mcraaaernoasjjfg nU - pud water Jlirough 
thejddneye. The veins ate collapsed and the blood viscous on account of 
anhydtg mia. Ultimately urine becomes scan^ in amount, and terminally 
niay cdStain ca§t% 3 jld..albumeu. Pigmentation tends to increase in the 
more severe degrees of insufficiency, and crops of discrete deeply pigmented 
spots may appear. Blood sugar concentration tends to fall to hypoglycscmic 
levels in a crisis, the serum sodium an d chlorin e levels become even lower 
than previously, and the'^ftlK’^taastum c oDcehtratfonTugh^ r’lih man it 
woula"'appear that the changes umrinsfal' metabolism a^e even more 
important than those in car bohydrate metabolis m, imd in adrena lect omiscd 
mammals death occurs, _oven wnen a normal bTood sugar concentration is 
maintained by~mtraVenous glucose infusions. 
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Complications.— Addison’s disease tnaj" be complicated by tbyrotoxi- 
cosis.OE-by diabet(s^bii^tLci.e are rarities. Other tuberculous lesions or 
intermittent infections, such as pneumonia, ore not uncommon. 

Diagnosis.— Clinically, tills depends upon the classical features of 
pigmentation, weakness, wasting, anorena and hypotension. Cutaneous 
pigmentation may also occur in other conditions, mcludin" ^mochroiMtosis, 
Hodgkin’s disease.-Kitophthal mic g oitre, pemic ious^aruom ia, arscajea rpo isdn- 
iugT malignant cachexia, o^ronosis, argyria, parasitic irritation, lenc^ ermla 
andpccguaucynir Sltnmouds’B cachexia, a condition which hSs many features 
in common with Addison’s disease, pipnentation is usually absent and is 
hardly ever diffuse, or marked. It is important to note^thatpign^tail^ 
of the mucous membranes & practically patho gnomoiuo of Addis on’s disea^ 
It U eaid by some to occur very rarely witb'petnicious antemia, toallgnanl 
cachexia and arsenical poisoning. Of the first, I wish to record that two 
authorities on pernicious amernia Lave never met with pigmentation of the 
mucous membranes in this disease. In people of the negro race, or in those 
with an antecedent negroid admixture, pigmentation of the mucous membranes 
may occur normally. 

\ If the serum sodium and chlondo (expressed as Ha Cl) arc in low con* 
ccntratioc (e.j. g 95 and 530 comp ared with nor mal 320 and 665 mg. per 100 c.c, 
respectively), tbc diagnosis of Audison’S'dIsease’is confirmed, xso’imai v^dh 
iit any ono time, on the other hand, do not contraindicate the diagnosis. The 
scrum potassium may be nonual in moderate insufiiciCDcy, 18-20 mg., but 
in severe phases may be as high as 36 mg. per 100 c.c. A raised blood urea 
or low blood sugar is supporting endence, but both of tliese may bo normal. 
Tho Cutlet diaguostic test of measunng renal excretion of sodium chloride 
on a diet low in salt and with pota.<isium added, has been discarded, because 
of the danger of precipitating a crisis. As a sale mollification, the Kepler 
test is now used, and 1 find it of considerable diagnostic value. In my experi* 
ence, however, a positive result is obtained in both Addison’s disease and 
Simmonds's disease (which see), as the test measures adrenal cortical function, 
which is also seriously impaire iUn the l yitt e.r ilj<y ^cr. 

Kepler U^t.—rtondure 1.— On tlie iLty b«rorc the test the papent ca ts ^ thr ep erdinarv 
meals but oiaitsje’itja salt. He u requested not to eat or drink anytliinK after 0 o’clock 
in the evening. UntiTinia time he rosy dnnk wnti-r os draiml. At lO.SO f.ni. he is 
requested to empty hia bladder and discard the unzie. All urine which, Is voided from 
then on until and including 7.30 a m. is collected. The Toiumo of this urine is messortd 
and saved for chemical analysis if this should bo necesso^ later. Ureoklast i^ omitted. 
The patient U askid to void again at 8.30 a.m . and immciliateir thereafter ho is mycn 
20 c.c. of w ater per kflogram of body w eight (0 c.c. per poundu IIo is asked to drink 
this UtthtirtEe next forty-five urniistes. At 9 30, 10 TO, iIto a m. and L2.30 p.m., he ii 
requested to empty hu bladder. In order fo-elii^atrtbo cfieHS of eserdstrandTsoelBre 
on unnary excretion, ho is kept at rest m bed except when op to void. Each specimen 
is kept in a separate container. The volumo of the largest one of these four specimens 
is measured. 

Under thefe conditions aomo patients basing Addison's dL<iease will excrete so htUe 
urifie that they are nnabie to void more than once or twice dnnne the entire morning. 
In such lAstuncca the amount of urine excreted per hour may Le cijruktcd ; fiequently, 
howescr, such catculalions arc unnecessary Iwcaose of the very low unnary output 
throughout tho entire morning. 

In/trenees tAet may 6« drawn /rtmv Procedure 1.— (1) If tlws volume of any single hourly 
specimen voided dunng tho morning Is greater than the volume of urine voided during 
tue night, the response to the test is ix^tlve. that is, sucii a response indicates the 
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Absence of Addwon’a disease, (2) If the jrolnmo of the largest hourly Bpenruen_void^ 
during tbe,^jiorning ia less than the volame of unne^yoided^unrig Jhe liTght, the response 
to Ibo teat js posltirn^^f ))»fc h'ASchaoa'B disease may or may not Be_prcsenl, To establish 
the diagnosis ProMdure 2 should beiosUtnUd. 

Procedure 2.—BIood is dra^TJ Tfhile the iiaticnt is still fasting, and the plasma analysed 
for its content of urea and chloride. The specimen of urine which was voided during 
the night is also analysed for urea and chlonde. Trom there four determinations and 
from the Tc*8nlts obtained from I’roccdnrc 1 the following donation Is solved ; 

Crea in urine (mg. per cent.) Chloride in plasma (mg. per cent.) 

”lfre« in plasma (mg. per ceot.)^ Chloride in unne {mg. per cent.) 

Volume of day nrinc (c.c.) 

^ ^’ohune of mght urino (c.c.) 

The tenn “ day urine ” aMlie8^t^theJicg(atj>(Ah^J'<’®rly jiicciroens voidi-d .dunng, the 
day ; *• night urine" to the cnlTre amount which *71* voided from 10.26 p m, to_7.30 a.m. 
If-thb value of A in this equation is greater thai^M^itbe patient prob3bly“docs not bare 
Addison’s ^sease. If the value for this cqnatiod~b loss than 25, the patient probably 
has Addison's disease provided that nephritis hat iiccn evcladed. 

When tuberculous Jesions of the adrenal glands have become calcified, 
radiology may bo of diagnostic help by roveahng calcareous shadows in the 
cogto»vertcbral angle. 

'' "Prognosis, — ^In the absence of treatment, there is progressive deteriora- 
tion and death within montlw or years. With adequate substitution therapy, 
life may be proloogcd, but the sensitivity to intercurrent infection is always 
a danger. Occasionally there is a spontaneous recovery of adrenal function 
sofEcient to permit the cessation of substitution therapy. 

. Treatment.^As in other hormone deficiencies, the essential treatment is 
substitution, Corticolfistrsst (obtained from the suprarenal cortex) ij^y^ 
bjiintramuscular, or inttaEen9ua.-iuj®«tion. the daily dosage yaries 
between 5 anf ^~c.ctn ^ The most severe cases, however, require 30 c.c. or 
evenl^O c.'cVflilly.antnn these circumstances cost and mechanical difficulties 
render the maintenance of life precarious and painful. Cortical extract is 
standardised on adrenalcctomiscd dogs or rats. A considerable advance was 
made by Loeb’s discovery of the value of salt therapy. The dosage nCsodium 
chlorideJs_3 . teaspoonfuls, or s ome 12 gwms, d aily, taken with water, milk, 
bdyriI,.I{nie-iiuce,j)or^gejand-salad3^ Tn some patients the salt treatment 
produces nausea and vomiting as in the case of normal people, so that it 
must be discontinued, but others can tolerate it quite well. Ulild cases need 
2 }<i other epee/al treatment, bat in the more severe cases cortical e^ract 
most be aaminj 2 ,tei?jl^s-well, though the galt,p£anirs ajedaetwa-ia-the 
dos age of cortical extract- 

A distinct advance in therapy was made when Reichsteia isolated from 
the adrenal cortes and also sjTithesiscd from cholesterol a su^tance called 
dM 02 ycortioosterone..(or desoxycortone) which appears to be an essential 
hormone of the adrenal cortex. It is prepared in ampoules of 6 mgMn.l jj.c. 
sesame or arachis oil, and is injected intramnscularly. It would'appear that 
5.n^. of desoxycorticosterono-is. equivalent to 10 or_m ore c.c. of cortical 
extra ctT'aad’the acetate of desoxyoorticostcroae is normally employed for a 
more ^dualjiotion. Usually the injectioas ate painless but a few patients 
react with red hot lumps at the site ofdnjections, and the local reactions, 
apart from being painful, appear to interfere with absorption of-the hormone. 
Persistence with therapy, however, may in some patients be followed by 



538 


DISEASES OF THE ENDOCRINE GLANDS 


disappearance of the local reactions. Tliere it an alternative, and in some 
respects preferable, metbod of using desoxycortone acetate. Tins sterile 
tablets, 100 mg. each, may be inserted onde r local an aesthesia, in the sub- 
cntancoiS“fEct‘oHbtnibd(3t6Sn, or intmscapular re^^, eitEer by open minor 
operation or by using a trocar ond'cannnla. The dosage is calculated from 
the daily requirements of preliminary injections of desoxycortonc, and in 
my experience a-JM rng. tabjet i^equiya!entto0-8 mg. inje cted daily^ Thus 
C tablets •n-onld bTnaeQ’for*a person reqmnng 5 mgrCf (lesoxycortone daily, 
and it b prudent not to use more than GOO mg. for an imtial_im£l.^aliot^ 
although more severe insufficiency will require'an increased dosage. The 
tablets are gradually absorbed over a period of 6 to 10 months. It is best to 
make the initial calcnlation mthout connting upon snpplementnry salt, and 
after six months, as the tablet effect wears off, supplementary salt by mouth 
may be added. Desoxycortane is also effective by cutaneous inunction 
when dissolved in benxyl alcohol {20 mg. in 1 c.c. bemg equivalent to 5 mg. 
by injection), but this preparation is not generally avaOalle, and it is a very 
expensive method of therapy. Another method of use is by sublingual 
absorption of tablets or solution, but in my experience this it an uncertain 
and not consistently effective method for hormone. 

As to the choice between cortical extract and synthetic desoxy corton e, 
the former has all the theoretical advantages, contaming both thc^carbo* 
hydrate regulating and salt-water retention hormones, while desoXTCorJonc 
has Mly_thejattci.effect, Nevertheless, desoxycortone is easier to eaminister 
and^op^rs to bo very effective in many'paticuts. During inlictions, 
however, or in severe iosufficicacy, cortical extract should always be used as 
a supplcraentarj' therapy. Corticosterone, the carbohyd rate re flating 
hormone, hi« bc_en_8yntnesj5ed'aBd"8hanld"Ce' fivaiJable commercially later 
on, butlSTcrucTe ch*emical extract of the suprarenal gland probably contains 
less well deffned additional hormones, and an amorphous fraction has been 
shown to do so. 

Desoxycortone Las a very powerful qiccific effect on retention of sodium 
chloride and water, and on the excretion of potassinin, and its use must be 
attended with every. jantion,- as overdosage may resultjinjdisas^r. Thus 
cedema of the face, arms and legs, and of the lungs, ^art, and yjscera, pleura l, 
pericardial, and peritoiio^ eJr^ipns,.Sypcrtensioa and widening~ of^e" heart 
shadow (cardiac-pulmona^ radiographic ratio) have all been observed and 
recorded. The hypertension and euperGcial cedema have, however, been 
nndoly stressed, and it is not generally recognised that the other internal 
effects, e,ff. eczema cS fie xuay occur is tie shaescs of hypertension 

or superficial cedema. Tins is also true of a severe muscular wealmess, com- 
parable to that of periodic familial paralj-ais, and due to the low potassium 
concentration, 12 mg. per 100c.cm. This increased excretion of potassium 
is probably a specific effect, a-s it may occur in association with norma l serum 
vaIues_for_fodium and cldoride, and tliis observation, too, has not .been 
recorded or recognised. In doubtful cases, therefore, it is important to have 
serum polasaiam eetimations carried out as a guide jo therap y. The rraponse 
to desoxycortone varies ^Itb different individuals, and! have met with one 
patient who produced a superficial cedema after two daily injections of 2 mg. 
The dangers of ovetdosage with desoxycortone arc increascdj!y_the„giving of 
additional salt by m onth, a nd this sbonld only be done, if at all, cautionsTy 
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and with biochemical controla. Ncyertheless, the high cost of desoxycortone 
makes add^bjiaf iairnecessary in many cases. It is general]/ believed that 
it is impossible to give an overdose of the crnde cortical extract, but this is 
not the case, as the extract also contains the desoxycortone factor, and if, 
given in large enough doses, e.j. 40 c.cto. dflily. j t^jiater r ete ntion and J 
dangero us depression of s erum potasaium.YalaeanaiLOccor, It is my opinion I 
that otiiex hoimoncs of the adrenal cortex must be isolate before a properly 
balanced therapy for the most severe cases of adrenal insufSciency will be 
possible, without the danger of overdosago from one element. A low potassium 
diet, advocated by some workers, is fortunately difficult to prepare, but from 
what has been written above, it will also be seen as dangerous therapy. 

In crisis, treatment is obviously intensified. Five mg. of desoxycortone 
is given every 8 hours, alternating with 20 c.c.'s of corticaLextract^every 
8 hours, so tiiat some therapy isgiVCtnphourly. ' The mitial doses may be 
Houhle^r In view of the dangers recorded .ibore, I prefer not to give intra- 
ve nous salin e and g lu cose unless th c.dehydration isj;xtrcme.,an d eve n t h en 
the_g ubcut anedii3~br~toctaLroutejnay3e. preferab1 e. As diabetic coma may 
insidiousiypissTJt’et'to Insulin com^ so may an Addisonian crisis pass over 
imperceptibly to tbe crisisTIftrPerSosage unless tbe most careful clinical and 
biochcnucal observations are made. The effects of overdosage may bo 
corrected by mer^vl^suppQsitories and .potassium citra te by m outh. 

The treatment of the underljdng tuberculosis, ^TiTtEepfcicnco of auch 
is established, is carried out on general lines, but tbe writer has not seen 
appreciable benefit resulting from tuberculin injections. Injections of the 
adrenotropb'e hormone of the p jtuitary^glan d ha ve been advocate^d, but here 
too tUe_S^er'8 expmence has noTbecn favourable. Nor have I seen^ppro* 
ciable benZfit &om supplementary therapy with progesterone, or testo- 
sterone, both of which have been recommended. A graft of the adrenal 
glands of an infant, bom dead because of mccbanical difiicnlties and from 
healthy parents, can be ef ipctively grafted in to the rec tus, abdoounis. If 
the graft is successful, bcneficiai eiicet wiU result, but the^landsyre gradually 
a hsorbed and ra r ely do e s the b enefi t Jast.m ore than 6 months] It is noT a 
m^Eo<i of treatment w£ich can rival'moHeim chemical therapy. 


ACUTE SUPRARENAL DEFICIENCY 

Apart &om Addison’s disease, there is some clinical and pathological 
evidence that acute adrenal insufficiency occum with certain infections, such) 
as meningococcal septicasmia, di phtheri a, typ hoid fe ver, and pneutMnia.fi 
At autopsy, the snprarenals may stflJw congestion^ cedema, htemorrKgei 
and necrosis. ' 

The onset is sudden. Malaise, restlessness, headache, vomiting, fever, 
chills, sweating, abdominal paiu, cjmnosis, scattered peigcbi p,. and stupor 
or coma, a re _£hAractcristic features of tbe malady. When the*un^erlying 
lesion is acute bilateral suprarenal hwmorrhage, tbe term Waterhouse- 
Fride rieh^ftn _Bynrlrnmft Aajt_b pen appfied to the clinical condition. This 
syndrome is usually associated with menin gococcal septicffimia|i and is more 
frequently met with in infants than in’adults. 

Acute suprarenal insufficiency may also complicate surgical shock and 
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severe burns, the biochemical changes in the blood reaemhling those found 
in the more severe phases of Addison’s disease. 

Diagnosis. — The diagnosis of acute suprarenal insufficiency ns a com* 
plication of infections, surgical shock, and bums, is often a matter of assump- 
tion, based on experimental evidence. That of the Waterhouse-Friderichsen 
syndrome is only occasionally made in life, but is suggested by early cyanosis, 
collapse and fall of blood pressure in a patient snlTeiing from a meningococcal 
infection. 

Treatment. — ^Treatment is similar to that described for the crisis of 
Addison’s disease. 


ADRENO-GENITAL SYNDROJIB 

Synonym.— Virilism. 

Defrnitlon. — A combination of ameuorrbcca (or oligomcnorrhoea), 
adiposity and hirsutism, associated with neoplasm or hypertrophy of the 
adrenal cortex. Adiposity is not invariably present, but in its absence the 
name adreno-geiutal is still justilied. Examples of hirsutism without amenor- 
rhoca, or oligomcnarrhcca, are met with, but caouot be classffiecl as adreno- 
genital evndromc. Hirsutism indicates excessive hairiness on the face and 
body in tlie female, and of male type distribution. The theoretical distbctlon 
between adreno-gcnital syndrome, and the more complex Cushing’s syndrome 
(which see) b not always possible in practice, and intermediate clinical types 
ore met with. 

Etiology. — The immediate canse is b>jcrsecretioD of androgenic 
hormone by the adrenal cortex, which also inhioits the conadottopMc func- 
tion of the pituitary. There appears to be a greater incidence among Jewish 
and Mediterranean people. There is, however, no sharp dividing line between 
milder cases of the disorder and accepted normality. 

Pathology. — ^The lesion is an adenoma, a carcinoma, or a bilateral 
hypertrophy of the adrenal cortex. The cells have an affinity for the ponccau- 
fuchsin stain, and arc thought to arise from the inner androgenic zone of 
the cortex. There may be a genera! lymphoid hyperplasia, and a large thymus. 
The ovaries tend to be atrophic. 

Symptoms. — The changes usually begin at or soon after puberty, but 
may not become promincut until the lato teens, or sometimes in the twenties, 
or later. The essential feature is an excessive growth of hair on the side of 
the face, the upper lip and chin, the forearms, thighs and legs and on the 
trunk. The last may be only slightly affected in the form of a linear growth 
of hair extending from the usual feminine horizontal upper limit of pubic 
hair upwards along the Unca alba to the umbilicus ; or the hair may cover 
the abdomen and chest, and tufts of hair surround the nipples. Menstrua- 
tion may cease altogether, or may be only scanty and at long intervals. 
The uterus may become small or may fail to develop, but more usually there 
is no gross change in its size. The clitoris may be normal or appreciably 
enlarged, sometimes resembling a small yetds. The breasts may be atrophic 
or undeveloped, but with adiposity thw fact is obscured, ^in increase of 
weight duo to adiposity, although not invariable, is frequently met with, 
fat being depositeo on the face sod neck, breasts, abdomen and pubis, and 
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upper ports of the arms and thighs ; the legs and forearms may be quite 
tmn and graceful. There is a group of cases characterised by an absence of 
adiposity, but yith considerable muscular development and strength, and 
broad shoulders and narrow hips, os in tho muscniinc bniJd. 

Complications. — Some degree of pigmentation around the eyes may be 
met with. Weakness and changes in mineral metabolism similar to those in 
Addison’s disease have also been noted, presumably due to the encroachment 
of the androgenic cells on the other secreting cells of the adrenal cortex. 
Psycho-neurosis and psychosis, with loss of heterosexual desire and homo- 
sexnal tendencies, may be complications. A complete feminine mentality, 
however, may be associated with virilism, and the fear of sex conversion and 
of feminine inadequacy is poignant. 

Diagnosis . — k combination of hirsutism and amcnorrhoca makes 
diagnosis obvious. A tumour should be suspected if the disease has started 
after the twenties in a person hitherto quite normal, and in no case can be 
excluded without investigation. Considerable enlargement of the clitoris is 
more common with a tumour, but may be present with hyperplasia. Intra- 
venous injection of nrosclectaii combined with radiography may demonstrate 
a neoplasm. A more certain methwl, though not without danger, is perirenal 
insufflation of 450 c.c. of ait, the neoplasm being shown Burrounded by air 
in the skiagram. Ovarian tumours (airhenoblastonia) may produce viriusm ; 
they arc not always palpable on vaginal examination, and may be revealed 
by laparotomy. 

Androgenic hormone is usually secreted in excess in virilism. If the 
quantity of H-ketosteroids excreted in 24 hours is greater than 20 mg. 
(normal 5 to 12 mg.) an adrenal tumour should be suspected, althou^ 
higher values than this may be found with simple hypertrophy. Occasionally 
enormously high values, 180 mg., may be found with an adrenal tumour. 
If, after removal of on Adrenal tumour, the values for n-ketosteroida fall 
and then rise again to high levels, malignant metastases or a tumour of the 
opposite adrenal gland should be suspected. This sometimes occurs. Ilyper- 

S of the adrenal cortex, and more rarely neoplasm, can occur as a 
cation of acromegaly, presumably as a result of excessive adrenotrophic 
hormone. 

Prognosis. — In the case of hyperplasia the condition may be stationary 
or only slightly progressive for many years. Sterility is the rule, but one 
chiM may he horn. Tie snocessfaJ removai of an laDoceat tujsour may 
produce a reversion to normal. Carcinoma of the adrenal cortex is very 
malignant, and metastases or recurrences arc tho rule. 

Treatment. — A tumour should be removed surgically. It is important 
to give cortical extract for a few days liefore and after the operation, since 
the opposite adrenal may be atropluc and the patient may die from acute 
adrenal insufficiency before this adrenal has had time to undergo hyper- 
trophy, For bilateral hyperplasia, unilateral adrenalectomy is advocated, 
bnt although the operation may be followed by return of menstruation and 
temporary weakening of the hair growth, it is tare for the hirsutism or the 
adiposity to be permanently influenced- It would be more logic.al theoretically 
to remove one whole gland and three-quarters of the other as in subtotal 
thyroidectomy, but the obvious danger is the production of adrenal insuffi- 
ciency, and Addison’s disease has been recorded following such radical 
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surgery. Large doses of cestria by injection or by local inunction have been 
indicated, but here too the writer’s experience is disappointing. X-ray 
treatment of the hitsntism has varioxis di^dvantagea (burns, Kara). Tha 
is less true of electrolysis, which may be helpful. 

There arc many in.stance.s of hirsutism without any distnrbancc of 
menstruation- In such cases, also, It is very important to try and give some 
philosophical or psychological comfort, though not an easy task. Since in 
actual fact we are here dealinz with a variety of normality, it is to bo 
wondered to what degree intersexuality will ultimately be commonly 
accepted by the non-medical world. It is, after all, a reality. 


FESUNISATION 

This condition is a rarity compared with virilism. It is due to a tumour 
of the adrenal cortex in the male, nsually malignant. There is a loss of 
libido and sexual potency, with a general increase in fat deposition and a 
hype^lasia of the glandular tissue of the breasts. The latter become enlarged, 
the mpplea pigmented and the superficial veins dilated. There may even be 
some secretion, which can be expressed from the nipples as in incipient 
lactation. The patient usually dies &om malignant metastases, but in one 
case successfo! removal of the tumour led to a ictuin to normality. The 
testes on section show atrophy. It is interesting to note, and of disgnostje 
signiScance, that whereas adrenal cortical tumours producing virilism in 
women secrete very large quantities of androgens, eimilar tumours (not 
capable of histological dmercntiatioo) prodocing fomjms.ition in mao, secrete 
enormons quantities of matrogens, «.g. 4000 mouse units to 24 hours. There 
is a return to normal values, e.^. 200 mouse units, on removal of the tumour, 
and increasing values if malignant recurrence or metastases follow. 


rSEUDO'HERMAPHEODITISM 

Defimtion. — Psendo-herniaphroditUm is a condition in which there » 
only one type of gonad, testis or ovary, but in which the external genitals 
are a mixed representation of male and female characteristics, or character- 
istic of the opposite sex to the gonads. Strictly the term should he applied 
only to those cases in which the condition is present from birth, and not to 
those instances of virilism or feminisation which appear in later life. It is 
also not intended to include under this heading eexual precocity in the 
female due to an adrenal tumour and associated with hirsutism. Classifica- 
tion according to the type of gonad is the simplest, t.e. testicular pseudo- 
hermaphroditism and ovarian pseudo-hermaphroditbm. 

iEtioIogy and Pathology. — Gross hyperplasia of the adrenal cortex 
occurs in only 14 per cent, of pseudo-hermaphrodites, but it may well be 
that hyperpisaia of the sex cells (androgenie zone) could be detected in a far 
greater proportion by the ponceaa-fuebin stain. It is certainly possible to 
produce eymptoms of paeudo-hetmaphroditism in the experimental animal 
(rat, guinea-pig, fish) by injecting large doses of androgens or cestrogens into 
the young animal or into the pregnant mother. Nevertheless, it is probable 
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that the hypeifvmction of the adrenal cortex is a mechanism, essential or 
concomitant, but primarily determined by genetic or chromosomal factors. 

The Bcminiferoufl tubnlea are not completely developed, and spermato- 
genesis is nsually absent, but the intcratitial ceils may be normal or hyper- 
plastic. The ovaries are hypoplastic, fibrotic or cystic. 

Symptoms. — (A) Testicular PsEuno-nERMAPireoDiTrsn. — The com- 
monest and most easily understood type is the male in ■whom the formation 
of the external genitals is incomplete, the two scrotal folds temaim'ng nn- 
omted (cf. hare Up), and enclosing a vagina-like cavity, one or more inches 
in deptL The penis may be incomplete, or hypospadias of varjing degree 
may he present, or the penis may be so inadequately developed as to represent 
a clitoris. The patient is then brought op as a girl, until the appearance of 
mascnllno hair at puberty and the failure to menstruate lead to further 
investigation. The vagina is foond to be false, the nterus absent, and the 
gonads testicles. The last, being retained in the abdomen, have the char- 
acteristics of cryptorchid testicles, namely, absence or destruction of the 
spermatic tnbnles, and increase in the interstitial cells. Nevertheless, the 
secretion of male hormone may be deficient, and the patient be of conuchoid 
type. Chappie has described the case of a young, beautiful woman, with 
no hirsutism, with a female figore, well-developed breasts, and normal 
feminine libido, who in. spite of a short vagina had satisfying intercourse with 
males. 8he came tinder observation for painful lumps in the groin, which 
wore found to bo testicles. No uterus could be detected. It is more usual, 
however, for the testicular pseudo-hermaphrodite to have hirsutism and 
other secondary male sc.Tual characteristics. Although the testis secretes as 
much cestrone as the ovary (and the female about as much testicular hormone 
as the male), it is difficult to understand why, of two pseudo-hermaphrodites 
with testes and female external gcuitals, one should have male hair and 
bodily form, and another be a beautiful female. Obviously the genetic 
factors may be more important than the endocrine. As regards the sexual 
organs other than the gonads there is a considerable variation, with the 
following possibilities in tlio case of a testicular pseudo-hermaphrodite : 
hypospadias only; with a vagina; with a vagina and Fallopian tubes; 
with a va^na, uterus and tabes. The testes may be in the pelvis, the inguinal 
canals, the labia, or in the scrotum. 

(B) Ovarian PsEuno-HERiiApimoDmsM. — The female psendo-herma- 
^ciasesisssi?rsries, bstl'ssjna»scj}l}j}ecan£gi}i»tjan, tlse sstesna} 
genitals simnlating those of the mole. The basis of the condition is difficult 
to explain unless it is assumed that it is comparable to the adrenal virilism 
of the adult, and due to hyperfunction of the adrenal cortex commencing 
in fcetal life. Although to be within our definition such cases elioulcl show 
abnormalities at birth, these may not be gross until later childhood and may 
be further accentuated at puberty. The ps^hic and sexual behaviour of 
the pseudo-hermaphrodite varies in different individuals, and is often in- 
dependent of the physical or endocrine basis. Thus the hirsute, testicular 
pseudo-hermaphrodite may be essentially feminine in outlook and libido, 
and capable of functioning to complete satisfaction of herself and partner in 
coitus. Some are ambisexual. Apart from indisputable pseudo-hermaphio- 
dites, it is obvious that a number of people have the physical characteristi< 
(apart from genitab), emotional reactiona and libido of the opposite sex. 
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Dia^osis. — ^The recopiitlon of the condition of paeudo'hermapluoditlsm 
is not ^flicnlt, althongh it may not become evident to the laj^ person until 
late childhood or puberty. The elucidation of the underlying pathology 
may, hoirevci, bo impossible vuiless laparotomy is undertaken. Many 
patients present themselves with lumps in the inguinal canal, and it is only 
after removal and section of these gonads that the real bcx can be determined. 

Prognosis. — From the nature of the disorder it is unreasonable to expect 
a fundamoutal improi'emeat, with or without treatment. The latter may 
ameliorate the contoion. 

Treatment. — If help is not sought before adult life, treatment should 
depend upon the scsntal inciinations of the patient. If these are female, the 
clitoris should be amputated and, if necessary, the vagina enlarged. The 
removal of testes will diminish the hirsutism. In the child the removal 
of testes would prevent hirsutism, but in view of some testicular pseudo- 
hermaphrodites having beautiful feminine coniiguratioa without hirsutism 
and the fact that the testis docs secrete cestrogens, it is considered by some 
better to wait until puberty gives an indication of what is likely to develop. 
When the outlook and libido are masculine, a plastic operation can repair 
or create a Bcrotura and abolish the hypospadiaa. With ovarian pseudo- 
hermaphroditism the question of nnilaterai adrenalectomy arises, or the 
more drastic procedure of two-thirds resection of both adrenal glands. 
Good results havo been reported, but the value of the procedure is still tub 
jutitce. Laparotomy may reveal that on apparent instance of pseudo* 
hcrmaphiodilism was in fact tbe rater condition of true hermaphroditism. 
Kxpcneuce sugge^its that it is unwise to speculate too much in the absence of 
laparotomy. 


HERJlAPIIRODirJSM 

True hermajihrodites liave both male and female wnads, namely, one 
testis and one ovary, or on ovo-testis in oue organ. They are extremely 
rare, and it is probable that up to the present time not more than 20 cases 
have been described. Ilcnnaphroditism Is normal for some of the lower 
species, e.g. the worm, and is not a rarity among pigs and goats. In the 
hen, the right gonad is rudimentam but if the left ovary is removed tbe 
right gonad becomes a testb and the hen grows a comb. Further, any remnaDt 
of tbe left ovary that is left behind may grow into testicular tissue, siuce the 
medulla of the ovary is tbe homologuc of the testis. Tbe change of sex in 
tbe ben may be so complete that tbe mother of chicks may become the father 
of chicks. In man the external genitals may give no iudication of the internal 
genitals. Voung, in 1933, described what he regarded as the twelfth case of 
true hermaphi(wtisra on record. A young ” male,” tall and athletic, with 

J icois and scrotum, and masculine hair, came to operation for nndescend^ 
eft “ testicle.” On opening the left iaguioal canal, it was found to contein 
a uterus, Fallopian tube and functionary ovary. A portion of the right 
gonad in tbe scrotom was excised, and a section showed normal testicular 
tissue. 

Although the adrenal cortex is frequently hyperplastic in true henna- 

S hroditism, there is no cridence that tlus is the principal rotiologicai factor, 
'll the contrary, the cause of true hermaphroditism would appear to be genetic, 
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and the inherent mechauiam ^onadaL The importance of the genetic factor 
ia well ilinstrated hy the hnUhnch, whmli may have a festie on the right and 
an ovary on the left, with mascn^c plumage on the right half of the body 
and feminiue plumage on the left half. Hu^gjins, Cohen and Harden reported 
another type of tnie hermaphroditism in which the patient was hroaght up 
and behaved as a woman, and one gonad was a testis and the other an ovo- 
tesfis, both removed from the inguinal canal and examined histologically. 
The patient was athletic and slightly hirsute. She had a normal vagina and 
uterus, and began to menstruate at the age of 14, at which time the clitoris 
became grossly enlarged and assumed the size of a small penis. 


ADRENAL HEDULLARY TUMOURS 

Tumours of the medulla of the soprarcnal gland may be benign or 
malignant. Those arising from the chromaffin cell of the saprarcnal medoUa 
are termed phajochroroocytomas or paragangliomas and contain large 
quantities of adrenaline. The latter is secreted into the blood paroiysmally, 
producing hypertensive crimes. Thus, a prc\'iously healthy young adnlL 
may develop attacks of h 5 ^)artension, palpitation, pallor, nausea, vomiting 
and cyanosis of the extremities : the systolic blood pressure may rise from 
ISO to 300 mm. of mercury, the change in the diastolic usually being much 
smaller. Daring the temporary of blood pressure, the patient complains 
of agonising heauacbe, and u sense of constriction in the chest with, perhaps, 
BDgina-like pain. There may be transitory hyperglycsmia aud glycosum, 
and nlbumiauria. The pallor aud coldness of the skin, especially of the 
extremities, may be associated with, or followed by, profuse perspiration. 
Shivering, cramps of the calf muscles, mydriasis anu pyrexia ate other 
features. These paioxyamal attacks may recur at increasingly frequent 
intervals, and the symptoms of hyperadreoaUsm may persist in lesser degree 
between the paroxysms. Hjq)ertrophy and degeneration of tbe artenoleS 
are found in the more chronic cases, and tbe kiilneys may show ischaemic 
fibrosis. Removal of a medullary tumour will result in abolishing tbe sjnn- 
ptoms, if tbe operation b done early enough. Occasionally, bilateral tumours 
are met with. 

Neuroblastoma, or sympathoblastoma, ate tumours arising from the 
embryonic sympathetic nerve cells lu the medulla. They have no endocrine 
function. They are very malignant, and metastases to the orbit skull and 
long boues (Hutchison type) or the lungs and liver (Pepper type). 


THE SEX GLANDS 

Hypogonadism may be secondary to failure of pituitary function, as 
has been described in previous articles, e.g, Simmonds's disease and Fiohh’ch's 
syndrome ; or it may be a primary failiire of testicular function, e.g. eunu- 
choidism; climacteric. The latter condition in males is not generally 
recognised, but is met with in some men over 50, with loss of libido and 
potency, hot flushes, anxiety and inability to concentrate ; the symptoms 
are ameliorated by testosterone therapy. Impotence in man is not infre- 
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quently met with at all ages, and is usaaUy psjchogenic. \Vberea8 organic 
impotence, e.g. after traumatic castration, responds dramaticalJr to tcsto- 
flterone, psychogenic impotence does not. The latter is ameliorated or 
cured ty appropriate psychotherapy. Temporary functional impotence is 
more common than is generally realised, and is caused by excessive anxiety 
or fatigue. 


EUNUCHOIDISM 

Definition. — A condition of primary hypogonadism, or agonadisin, 
occurnng in either sex, and originating in embryo, or before puberty. The 
term of eunuchism is sometimea applied to complete absence of gonadal 
function. 

Etiology. — The condition is often genetically determined, and there is 
no obvious cause for the failure of gonadal development ; or it may result 
from bilateral testicular atrophy following mumps, or, rarely, operation for 
bilateral inguinal hernia. Very rarely, also, both gonads may be involved in 
strangulated hernia, and be removed. In certain religions sects castration is 
performed before puberty in all males, and this operation was at ono time 
carried out to provide eunuchs (meaning ' guardian of the couch ’) in harems. 

_ Symptoms.— The epiphyses of the lone bones remain open until the 
third or fourth decade, or longer, and as there is no deficiency of growth 
hormone, all true eunuchoids tend to be tall, often very tall. The length of 
the limbs is much greater than the measurement from the head to the pubis ; 
in normab such measurements are approximately equal. The testes are 
absent, atrophic, or infantile, and the penb small and flaccid. Libido and 
potency in the male are absent. The otenis and vagina are infantile in the 
female. The secondary sexual cbaractcibtics are absent In both sexes, 

the male has a smooth hairless face and high-pitched voice, and the 
female absent breasts and narrow hips. The male pelvis may be of neutral 
type, or unusually broad for a man. Pubic hair may be present, but it ia 
scanty and limited horizontally. There b a thin type and a fat type, which 
fact complicates our conception of the disease, but thb appears to dopead 
on an inherent endocrine constitution. Thus, whereas in cattle, sheep and 
oxen, castration b undertaken to produce fatness and invariably does so, in 
dogs early castration produces fatness in only some 50 per cent. Farther, 
ovariectomy after puberty in women may produce no change in weight 
whatsoever, or moderate fatness, or enonnous adiposity, 6.j., six stone gam 
m six months. Even the thin eunuchoids tend to put on weight after the 
age of forty. 

Dlagnosb. — Theoretically, and from clinicai observations alone, it b not 
possible to dllTctcntbto between primary failure of gonadal development, 
or primary fnilnie of the gonadotrophic function of the pituitary, providing 
it 13 granted that one single function of the pituitary can fail. Further, 
when adiposity b present, it is not always possible to differentiate the 
condition clinically, without treatment, from FrShlich’s syndrome, except 
that a eunuchoid b tall and a FrohUch patient b of normal or subnormal 
height. Ilowever, in Frehlich’a syndrome, due to pituitary deficiency, the 
testes will respond to gonadotrophic hormone, whereas in eunuchoidbm there 
b no response to gonadotrophic hormone. 
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Treatment. — ■.This is essentially eubstitatioa therapy, and the results of 
testosterone therapy in the male ate dramatic. Primary and secondary 
sexual characteristics develop, together ^rith increased strength and well* 
being. Libido and potency approximate to normal, and coitus is satisfactory 
except that ejacnlation is absent or slight. The tc.stes, if present, remain 
infantile or atrophic, and the patients remain, sterile. Testosterone can be 
given by injection, 60 twice weekly, or by snbentaneous implantation, 
e.g., six tablets of 100 mg. eacb, tbe effect of the latter lasting 8 to 12 months, 
llethyl testosterone, 5 mg. tablets, by mouth or under the tongue, three 
times a day, is also effective. In the female, ccstradlol or hexcestrol prodnees 
breast and uterine development, and increased well-being. 

CLOIACTERIC 

Synonym.— llenopause. 

Definition. — ^The climacteric, or “ change of life," occurs in women about 
the age of 45 to 60, and its manifestations arc due to the cessation of ovarian 
function and associated changes in tbe pitmtary and adrenal glands. Meno- 
pause refers more precisely to the cessation of menstruation. It is one feature 
of the climacteric. 

Etiology.— The primary disorder appears to be cessation of ovarian 
activity, the ovaries ceasing to respond to gonadotrophic stimnli. There is 
8 eeoondarr hyperactivity of the anterior pituitary gland, and possibly of 
the adrenal cortex. The pituitary secretes an excess of follicle stimulating 
hormone, hut apparently ceases to secrete luteinising hormone. The ovaries 
become atrophic and fibrosed. 

Symptoms.— >A great deal depends on tbe endocrine constitution of the 
individual. Some women experience almost no symptoms or signs. Others 
may suffer severe disturbance. Vasomotor instability is manifested by hot 
flushes over tbe face and neck, alternating with cold sweats. There is an 
increase in fat and weight, sometimes very considerable. Hair may grow 
or increase on the Ups and chin, a mamfestation of Increased actmty of the 
adrenal cortex. Anxiety, nervousness, irritability, emotionalism, tremors 
and palpitations, may change personality and behaviour pattern. Hyper- 
tension may develop at this time, and may disappear spontaneously after 
months or years, or may be permanent. Pruritns is often troublesome. jSfany 
diseases, such as exophthalmic goitre, diabetes melbtus, rheumatoid arthritis, 
and migraine, may have their onset at this time of life, although not neces- 
sarily caused directly by the endocrine changes ocentring at the climacteric. 

The climacteric changes and symptoms often go on for a period of several 
years, and may even recur after an interval of several years’ freedom from 
disturbance. That they are not entirely brought about by cessation of 
ovarian activity is indicated by the effects of bilateral ovariectomy in younger 
women, e.g., 30. The operation may or may not be foUowed by cUmacteric 
symptoms, hut in any case at the age of 45 to 60, although menstruation 
ceased 16 years previously, climacteric symptoms may make their appearance. 

Prognosis. — ^Vasomotor, neurotic, and hypertensive symptoms tend to 
disappear spontaneously after some months or years, but adiposity and 
hiisutbm, ii present, may remain. 

Treatment.— (Estradiol, stUbcestiol or hextestrol, is speciBc therapy. 
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and has a dramatic sitccesa in aholishiog vasomotor armptOms and amelioni' 
ting neurotic sTmptoms. CE^tradiol is the natoral hormone, and its adminis- 
tration is free from nnj toxic effects. It is expensive, and both atiibccstro) 
and hcxoestrol are as eqnally effective, bat both may prodace nausea and 
vomiting in some patients, and of the two hexccstrol is less likely to do so. 
The dail^' dosage of each is 0-5 to 6 mg. given by mouth in tablet form, or 
by injection. Bnbcnt.’incous implantaticm of 60 mg. CEStradiol tablets is also 
effective. Some patients will respond to a daily dosage of 0-5 mg. and the 
smallest effective dose should be used. In any case the dose should bo reduced 
gradually to avoid “ withdrawal bleeding,’* and therapy ahoald not be con- 
tinued longer than necessary. The ccstrogens, however, are not dangerous 
drugs, and there is no reason to believe that they are carcinogenic in woman. 
Sedatives, such os bromides, or phenobarbitonDm, are also useful. 

Adiposity is more refractory to treatment, which should be on the general 
lines indicated in another section. Hirsutism is not amenable to hormone 
therapy, but fortunately it is rarely of any severity. 


SEXUAL PRECOCITY 

Synonyms.— Pabertas Praccox ; Macrogcaitosomm. 

Definition. — The attainment of sexual maturity in childhood some 
years before the normal time of puberty. 

Etiology and Pathology.—Serual precocity may be duo to a variety 
of causes, which ultimately belong to one of three groups, primary gonadal ; 
primarj' adrenal ; primarr pituitary or h\*potn8lamjc-pituitaTy, Thus 
the nniletlyiog lesion may be an adenocarcinoma of the testis, a granulosa 
cell tumour of the ovary, an adenoma or adenocarcinoma of the adrenal 
cortex, a pineal tumour (which acts pathologically by mechanically stimnlat- 
ing the bypothalmic pituitary mechanism and not by producing any specific 
hormone of its own), encephalitis, internal hydrocephalus, or a third ventricle 
tumour. There is also an idiopathic famOial type of sexual precocity. 
Whatever the mcebauism, the result is a Lj'persecretion of androgenic or 
ojstrogcnjc hormone. 

Symptoms. — In boys, the sexual precocity is shown by enlargement of 
the penis and sometimes of the testicles, development of hair on the pubis 
and to some c.xtent on the face, and often considerable strength. The latter, 
rividly described as the Hercules type, was thought to be characteristic of 
adrenal tumours, but may also occur with hypothalamic or third ventricle 
tumours. The boys mil show ob\’ioas sexual bcha^uour, even running after 
and attacking ailult women, masturbating against their legs, which they 
may clasp with great strength »nd may bite with anger if frustrated. SeraioJl 
emission is rate, and fertilmtion not iccordetl. The precocity may begin in 
very early childhood. 

With girls, there arc clinically two nviin types. When the condition is 
due to ovarian hyperactivity, cither nzimaty or secondaij' to a hj'pothalamic- 
pituitary stimulus, it is manifested by qaalitatively normal sexual develop* 
nient, pubic hair, well-formed breasts, inenstmation, and even pregnancy, 
the last Ihiving been recorded as ►arly aa 6 years of age. With adrenal tumours, 
menstruation ii usually absent, the clitoris is caTarged, the voice is deep, 
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aDd hirsutism occurs on the face and body, as in ^^rilism. These manifesta- 
tions are dno to the secretion of androgenic hormone by an adrenal tumour. 

In both sexes, the sexual maturity is associated with premature dentition, 
and early union of the cpiph^es. Rapid growth occurs, both with pituitary 
and adrenal tumours. Although the instincts may be adult, the intellectual 
activity usually corresponds to the chronological age. 

Diagnosis. — ^In girls, an enlarged clitoris and hirsutism suggest an 
adrenal tumour, whereas homosexual precocity, without hirsutism, may bo 
due to an ovarian granulosa cell tumour, or, more commonly, bilateral adult 
development of the ovaries, or multiple cystic ovaries. Although, in the 
two latter instances, the initial stimulus is probably a pituitary one, there is 
often no gross detectable pituitary or hypothalamic pituitary lesion. In 
boys with an adrenal tumour, the testes remain infantile, although the penis 
is big, whereas with a primary pituitary, or hypothalamic-pituitary lesion, 
the testes tend to be developed to adult size and function. Pineal tumours 
may be manifested by ocular palsies, papUlcedema, somnolence, and other 
hypothalamic features such as polyphagia, adiposity, diabetes insipidus, and 
disturbances in temperature. Precocious puberty may also occur with third 
ventricle tumoMS, aqaeductal block following encephalitis lethargico, tuber- 
culous or syphilitic meningo-encepbaloependymitis, post-measles encephalo- 
myelitis, supia-sellar tumours, neoplasms involving the floor of the third 
ventricle, and tumours of the mammary bodies and tuber cincTcum. Ventri- 
culograms and exploratory cranial operations may be necessary. 

Prognosis.— Idiopathic or familial sexual precocity may proceed to a 
normal adult state. Adrenal and testicular tumours are usually malignant, 
whereas ovarian tumours arc generally not so. Intracranial lesions may be 
mecbanically fatal. Removal of adrenal or gonadal tumours teuda to produce 
a reversion to normal in the absence of me^tases. 

Treatment. — This depends on the possibilities of surgical removal of au 
adrenal, testicular, or intracranial neoplasm when present. In idiopathic or 
hypothalamic-pituitary cases in the male, mstrogens may control sexual 
behaviour. 


S. L. SisiPSOK. 
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DISEASES OF THE DIGESTIVE SYSTEM 
DISEASES OF THE MOUTH 
ORAL SEPSIS * 

OaAL sepsis is the condition in which excessive bactcrisl actintj occurs in 
the mouth. Apart from actual infection associated with the teeth and gums, 
it develops whenever insuSicient attention is paid to the cleanliness of the 
mouth. Thus particles of food may stagnate between the teeth, under 
bridges, and in connection with badly fitted dental fillings, crowns and plates 
which are not removed and washed with sufficient fregnency. 

The monlh should be thoroughly examined in ever7 patient, from what- 
ever condition he may bo euSeriog, but with special care in all digestive 
orders and in those conditions which will be presently described as possible 
sequels of oral sepsis, even if the patient says he has never sniTered from 
toothache and that be regularly visits bis dentist. In patients who wear 
tooth-pUtes the mouth should be examined botli before and after their 
removal. Each tooth and the gam euironnding it shonld be carefully in- 
spected. The presence of tartar and red swollen gums indicates that some 
infection is present In doubtful cases the patient should be sent to a dentist 
for an expert opinion, and if so obvious disease is found, radiographs should 
be taken, as they alone can show with certainty the existence of septic foci 
under apparently well-fitting crowns and fillings and at the roots of teeth 
which are otherwise perfectly healthy, and they make it possible to determine 
with great accuracy the extent of any periodontal infection. 


Pektal HyoisK£ 

Dental sepsis does not occur if the teeth are always kept free from food 
between mei^. The teeth should be thoroughly cleaned every morning 
and evening by brushing in one direction only — from the gums towards the 
teeth, normally the gums completely fill the spaces between the teeth, but 
when they begin to recede, the spaces are no longer filled and food collects 
between the teeth. As this food cannot be removed by a tooth-brush, the 
brushing must be followed at night by the use of a metal tooth-pick, bent at 
an angle so that it will pass readily between the molar teeth. I’atients '^tb 
ioflamed gums or pyorrlicca sbonld use wooden instead of metal tooth-picks 
so as to massage the gam papOlie as well as clear the spaces. They should 
also masaage the gums with tnc forefinger and thumb from the gum towards 
the teeth after nsing the brush, and the dried gum margin shonld be painted 
’ 1 am indebted to Mr. A. L. SpcDcer-rajDa for help ia reming thlt section. 
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with, tincture of iodine applied on a small swab of wool held by curved dental 
tweezers. 

Artificial teeth should be kept in antiseptic at night, and should bo thor- 
oughly scrubbed with a brush and soap and water, if possible after every meal. 

ChQdrcn should be given some food at each meal which requires thorough 
mastication. Soft food, which can be swallowed without chewing and with 
the production of little or no saKva, is likely to cause 8tagi\atioa of sticky 
carbohydrate material between the teeth. Moutb-breathing should be 
corrected by direct treatment of nasal obstruction and by respiratory 
ezercises. 

At the end of every meal some fiuid shonld be drunk, or some fresh fruit, 
the acid of which ezeites the flow of saliva, should be eaten in order to keep 
the teeth clean. 

The dentist should he visited twice a year, even when there is no reason 
to suppose that anything is abnormal, so that tartar can he removed, early 
caries dealt with, and pyorrhcca alveolaris recognised and treated in its 
earliest stage. 


G) Pronnfl£EA Aiveolabis; Canoaio PsBioDONTms 

Etiology and Pathology. — Stagnation of food mized with pyogenic 
oiganUms between the teeth leads to iofianunation of the edge of the gums 
—marginal gingivitis. The attachment of the maco*periosteum to the neck 
of the tooth is destroyed, and a pocket develops between the tooth and the 
gum. The margin of the alveolar process b then slowly eroded as a result 
of lare^ng osteitis, until it may ^ally be replaced by granulation tissue. 
Stagnation of infective material in tbe pocket leads to gradual extension of 
the dbease and aggravation of the gingivitb. Pus is produced, the condition 
at this stage being commonly known os pyorrhesa alveolarb. 

Symptoms. — In marginal gingivitb the edge of the gum of one or more 
teeth is red and swollen and bleeds with abnormal cose when brushed, the first 
port to be ailected being usually the interdental papilla;. When pyorrhoea 
alveolarb has developed, pockets are present round the teeth, and pus can 
generally be seen exuding from tbe edge of the gum. Even when none b seen 
on first examining the mouth, beads of pus appear if the edges of the gum 
are pressed. In chronic cases the teeth are often loose. Kefies salivation 
occurs, and an excessive quantity of mucus b secreted by the small mucous 
glands of the mouth. Thb b a common cause of aeropbag}^'. The accumula- 
tion of decomposing food, debris and pus in the pockets round the teeth 
produces an unpleasant taste in the mouth, most marked on waking in the 
morning, and b a common cause of foal breath. There b no pain, and the 
slight discomfort which may be present b generally insufficient to induce the 
patient to consult a dentbt. 

Treatment. — In early cases the dbease can be arrested by sealing and 
treatment of tbe pockets with strong antiseptics. When the supporting bone 
has been destroyed to more than half the depth of the root, extraction b 
necessary. In intermediate cases the gum should be cut away in order to 
eradicate the pockets. The patient shodd then be given detailed instructions 
regarding oral hygiene («de supro). 
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(2) Dektal Cabies 

Etiology and Pathology. — ^Poods containing relatively abundant 
vitamin D promote the calcification of teeth, whilst cereals, especially oatmeal, 
contain a substance which hinders calcification. When vitamin D is abundant 
in the diet its calcifying power is strong enongh to counteract the effect of 
cereals and of a relative deficiency of calcium. Dental caries occurs when 
the diet is deficient in vitamin D, especially when this is associated with 
excess of cereals or deficiency in calctam. Though the above views are 
universally accepted in England and America, extensive and accurate observa- 
tions in India have shown that natives living on ill-balanced diets containing 
little or no fruit, green vegetables and milb, with a very inadeqnatc supply of 
vitamins A, C and D, have Uttic caries, though they arc very nndernourished 
and often rictety. The percentage of carious teeth in children in Kangra was 
6 compared witt 57 in Rochester, N.T., and of caries-free children was 4 per 
cent, compared with 0'2. It seems cleat that the absence of eating between 
meals, the consumption of natural anrefined foodstuffs and the almost 
complete absence of sugar with prodaction of organic acids by fermentation 
are of much greater importance than vitamin deficiency in the development 
of caries. 

Symptoms. — Carious teeth are tender, and their presence renders mastica* 
tion painful. The patient therefore avoids using the affected teeth, and 
this favours the deposit of tartar and the stagnation of food. If m.any teeth 
are affected the food is bolted, so that indigestion b libely to occur owing to 
insufficient mastication, ^uite apart from possible infection of the aliment.ary 
canal caused by swallowing septic material from the mouth. The irritation 
produced by the decomposition of stagnant food around the teeth gives rise 
to marginal giugivitb and pyorrhoea alveolaris. Oral sepsb produced in 
this way b of much more iraportanep than that causwl by the c.atie3 itself, 
as the quantity of decomposinc matcnal and bacteria swallowed from dental 
cavities b comparatively small, and no local absorption of toxins or bacteria 
can occur so long as the pulp cavity is not reached. When the batter become* 
infected, absorption of toxins b likely to lead to enlargement of the cervical 
glands, especially in children, and the chronic iuflainmation produced in thb way 
« a common preenrsor of tu^rculous infection of the glands, and probably also 
prcdbposcs to lympbadeiiomatous changes. Inflammation of the pulp spreads 
to the periodontal inembrauc and m.ay finally produce an alveolar ahscesa. 

Dental catica is the most coionion cause of toothache, and pain is often 
referred to various situations more or less remote from the tectli. 

Treatment. — A relatively high vitamm D content of the food can do 
much to diminbh the iucidcoce of caries in children if the vitaniiv\ b given 
daring the development of the teeth ; n bencGcbl effect may be obtained 
if it b given at a mitly late etage of development ; and even when it b given 
after the eruption of the teeth the umset and spread of caries is delayed. 
It seems likely, however, that prohibition of eating between meals, the greater 
use of natural unrefined vegetable foods ami the elimination of sugar from the 
diet wonld have n greater effect on the incidence of rickets. 

Dental cavities prodncetl by caries *hoiild be filW at the earliest possible 
moment, but if thb e.innot be effidently done the teeth should be extmctwl, 
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R3 tender teeth which prevent proper mastication are a much greater source 
of danger than the absence of teeth, e%'en in very joaog ehildreiL Removal 
of all the milk-teeth in children may cansc narrowing of the dental arch and 
consequent crowding of the permanent teeth, but this can he easily remedied 
by treatment, whereas the septic condition of the mouth catised by extensive 
caries may lead to permanent iU-results. 

(3) AficAL Inpectiojt 

.Etiology. — Infection of the apex of the root of a tooth can occur only if 
the pulp is dead, except in rare cases of extensive caries. 

Symptoms. — Apical infection may be acute or chronic. In the former 
an alveolar absc**^ forms, which gives rise to the usual symptoms and signs 
of inflammation. Chronic apical infection, on the other hand, frequently 
gives rise to no pain or discomfort, oud no signs recognisable on ordinary 
examination. It can then be recognised only in a good radiograph. 

Treatment. — ^In cases of moderate severity the pulp canal should be 
opened and sterilised with ammooiacal sih'ct nitrate followed by formalin, 
or by ionization with zinc chloride, and the root should be filled to its apex 
with an impervious material. In more advanced cases, and in all in which 
secondary symptoms are present, extraction should be performed without 
delay and the socket should be curettc<l. 

Results op Okal Sepsh 

The iutUmed coudiliou of the gums often leads to general stomatitis and 
sometimes to chrouic pharyngitis and tonsillitb. Infection of teeth in the 
upper jaw may spread directly to the antrum and lead to sinusitb. Inhala- 
tion of septic material from the mouth may lead to infection of the bronchi and 
lungs, the danger of pulmonary complications after general anesthesia being 
greatly increased if the mouth b in a septic condition. Chronic bronchitb 
and bronchiectasb often improve rapidly when oral sepsb is overcome. 

Slost of the pus which is constantly forming round the teeth in pyorrheea 
alvcolaris Is swallowed. The amouut b often considerable, as the ulcerated 
area roimd each tooth may be as great aa half a square inch. Puring the 
day the infected pus is so difnteJ by what is eaten and drunk that it 
caimot do much damage, most of the bacteria being destroyed by the hydro- 
chloric acid in the stomach. During the night, however, ^7hen no hydro- 
chloric acid b secreted and nothing b eaten or drunk, the pus and organbrns 
which are constantly swallowed with the saliva may infect the stomach and 
intestines. Pyorrheea alveolaris b thus an important factor in the production 
of chronic gastritb, eapeciaJly in individuab with hypochlorhydria and achlor- 
hydria, and it may help to prevent the healing of a chronic gastric or duodenal 
ulcer. The danger of infecting the small intestine and, through it, the colon, 
and of ascendiuginfection of the gall-bladder and appendixb greatlyincreased 
In the absence of the normal bactericidal action of the gastric jnice in 
aclilothydria. 

The local reactiou in pyorrhoea and in spies! infection may be suilicient 
to prevent the passage of toxins and o^nbms into the circulatiou. In many 
cases, however, toxins are absorbed. Non-btemolytic streptococci are found 
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in tlie blood immediatoly after the extraction of teeth in 76 per cent, of cases 
if chronic gum infection is present, and less frcgoently with apical infection. 
The tranma caused by “ rocking ’* a tooth dorine its removal increases the 
liability to a severe degree of bacteriajmia. The bacteriajmia generally lasts 
only ten minutes, hut occasionally subaente streptocoecal septiciemia follows, 
and, if the heart valves are alicany abnormal, subacute infective endocarditis 
may develop. 

Apart from hacterismia the toxaemia caused by chronic dental infection 
may give rise to general ill-health, which may be accompanied by septic 
unceroia and slight chronic pyrexia. The importance of oral sepsb in the 

f jathogenesis of rheumatoid arthritis, fihrositis, neuritis, and iridocyclitb has 
)een much exaggerated, hut it may aggravate these conditions when they 
have developed as a result of other factors. Various disorders of the skin, such 
as chroruc errema, urticaria, rosacea and erythema, mjvy also occur, and 
augioncuTotic cedema b generally aecondary to dental ECpsb. The causal 
connection between these conditions and dental eepsb is shown by their 
temporary aggravation after an overdose of autogenons vaccine and in sonic 
cases after extracting the teeth. 

Treatment — When dental extraction b required in patients with 
valvular dbease of the heart, great care should be taken to eliminate gross 
infection as completely as posuble before the operation, and manipulation 
of the infected teeth daring the extraction should be reduced to a 
In any case teeth should not be extracted onttl pockets have been thoroughly 
cleansed. With mote local infection and lu the presence of general ^easo, 
2 grm. suIpbonUamide should be given four-hourly for 21 hours, starting six 
hours before the extraction. It many teeth are iniected, three or foot should 
be extracted at intervab of about five days in order to reduce the rbk of a 
severe reaction. 

Although the masticatory power of artificial teeth is only about one-fifth 
of that of normal teeth, indigestion b unlikely to result if care b taken to 
avoid tough meat and hard food. Even in the absence of artificial teeth no 
disturbance of pigestion follows if only soft food b eaten. Many people, 
however, especially among the very poor ond ill-educated, continue to eat 
ordinary food in spite of being edentuToua or having only a few septic stumps 
which arc useless for chewing. Hard masses of food then reach tue stomach, 
where they are broken up by the churning movements in the pyloric end of 
the stomach. Tins b an important exciting cause of chronic gastritb and 
chronic gastric ulcer, and consequently a remote cause of carcinoma of the 
stomach. It is probably the main explanation of the relatively high incidence 
of the latter in (ho poor compared with the well-to-do. 


STOMATITIS 
Catakbiui, EroMATma 

Etiology. — Catarrhal stomatitis b common in ill-nourished children 
during dentition and in association with gastro-intcstinal dhturbances. In 
adults it may result from excesuve consumption oi olcohol or highlj'-scasoned 
food, or excessive smoldng. It is eometimea present in the specific fevers, 
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and may also be caused by septic teeth and a dirty or badlj-fitting plate. 
It develops rapidly in very iU people whose mouths ate not kept clean, 
especially if they sleep with the mouth open. 

Symptoms. — ^The gums and Ups ate often affected alone. In other cases 
the whole mouth, including the tongue, is involved. The mucous membrane 
is red and dry, but excess of mucus may be secreted by the small buccal 
glands. The tongue is swollen and furred. 

The mouth is uncomfortable, and occasionally actual pain is present, 
especially on mastication. The patient complains of a nasty taste, especially 
on waking, and fetor oris may be present. The general health is unaffected. 

Treatment. — ^The teeth abonid be cleaned with special cate, and the 
tongue kept as free as possible from fur by scraping. A mouth-wash should 
be used after each meal, and glycerin of borax should then be applied to 
the inflamed parts. 


Ulcerative SxouATins 

£tiologyf— Ulcerative stomatitis is not a specific disease, but is, like 
catarrhal stomatitis, produced by the action of various irritants. It can 
develop from neglected cases of catarrhal stomatitis, and is a prominent 
symptom o! mercurial poisoning and scurvy. The following are special 
varieties of the condition. 

(a) Becotrent Ulceiution in Adults. 

Single or multiple superficial ulcers may occur on the mucous membrane of 
the cheeks. Ups, tongue and gums. They have a grey surface with a red, but 
not raised, border, and the mtervening mucous membrane is generally healthy. 
In severe cases, however, the ulcer is deeper and its base bright red. Each 
ulcer generally lasts only a few days, but a patient may have one or more in 
his mouth for months, or even years, without an interval. They are often very 
painfo], especially on chewing, and they may make it impossible to take any 
acid food. Their stiology is most obscure ; the condition is aggravated by 
oral sepsis and ill-fitting plates, and some ulcers may begin as abrasions pro- 
duced by the careless use of a tooth-brnsb, but It appears to depend primarily 
upon some obscure constitutional defect. It is not associated with any di^ 
tsTbasco io digestion or irith any spech} form of gastric secretioB. The saliva 
is not acid and the ulcers do not appear to be infective in origin. 

No treatment beyond ecnipulous attention to oral hygiene and the 
application of silver nitrate to each ulcer as it appears is, as a rule, of any 
use. A severe recurrent case, associated with colitis, in a girl of seven, com- 
pletely recovered after addmg liver to her diet. Cures have been reported 
from the use of nicotizamide, 100 mgm., three tima? a day for a month. 

(h) Aphteous (or Vesicular) Stojiatitis. 

Etiology. — Aphthous stomatitis occurs especially in children under 
three, either alone or associated with some febrile or digestive disorder. 

Symptoms. — The aphth® conrist of email slightly raised vesicles, each sur- 
rounded by a red areola. Within 24 hours the vesicles rupture, lea^Tng grey 
ulcers, 2 to 4 mm. in diameter, with bright red margins. The ulcers neal 
rapidly. They occur especially on the inner Burface of the lips, the e^es of 
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the tongue and the inside of the cheek. In severe cases the piUars of the 
fauces may be affected. The mouth feels sore, and the child is unvriRing to 
take food. Salivation is frequently present. 

Treatment. — The mouth must be carefully washed after meals with 
potassium chlorate solution (10 grs. to 1 fl. oz.). In severe cases the ulcers 
may be treated with silver nitrate. 

(c) FoiiicuLAB Stomatitis. 

etiology.— Follicular stomatitis may occur at any age, but especially in 
nursing women. 

Symptoms. — The mucous follicles of the lips and checks become inSamed 
and swollen ; the epithelium over them breaks down, and ulcers, 3 to 5 mm. 
in diameter, result. They may cause no symptoms, but more commonly they 
gi%’c rise to a considerable amount of pain on taking food and to cedes 
salivation. 

Treatment.— The ulcers heal rapidly after being touched with silver 
nitrate. • 

(d) Mencuttui. Stomatitis. 

I7d« pp. 223 and 403. 

(e) UlctrO'JIeiibranoos STOMATmS. 

Etiology and Pathology.— Severe ulcero*meinbraoous stomatitis is a 
contagious disease, which occurred in epidemic form among the troops in 
England aud France during the War of I9H-10I8, and it is by no means rate 
in civtliaos. It appears to bo caused by infection with the eamc spirilla aud 
fusiform bacilli which cause Vincent’s angina. 

Symptoms. — AU parts of the mouth and pharynx may he involved, but 
the margins of the gam.s are specially b'able to be affected. The stomatitis 
is sinulat to that caused by mercury, and the gums may be so swollen and 
bleed so readily that ecurry is simulated. The breath has a characteristic 
fetid odour, and the tender gums may make masticatiou painful. 

The disease is sometimes acute, but more often runs a chronic coarse and 
is often followed by nyorrhcea alveolaris. It generally gives rise to but little 
constitutional disturbance. 

Treatment. — The pockets and interdental spaces should be packed with 
a paste of tine oxide and cloves on strands of cotton-wool, which is left for 
at least a week. After removal the teeth should be scaled and any suspicions 
areas treated by the apphcstion of 10 per cent, chromic add for one minute 
followed by hydrogen peroxide kept m the mouth for two minutes. The 

E atieut should be given 300 mgm. vrlamia C daUy for a fortnight, followed 
y 50 mgm. daily for sis months. Sodium perborate should bo used as a 
tooth-powder and hydrogen peroxide as a mouth-wash. Smoking should he 
forbidden. 

( f ) Ganorbkous Stomatitis. 

Synonyms. — Cancnim oris ; Noma. 

Etiology. — ^This rate disease occnis iu children, especially girls between 
the ages of two and five, who lire under very insanitary conditions. It 
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generally develops during convalescence from an acute fever, especially 
measles, and less frequently scarlet and typhoid fever. It also forms part of 
the clinical picture of agranulocytosis (p. 832). 

Symptoms. — A sloughii^ ulcer develops in the inside of the cheek or on 
the gums ; it rapidly spread and leads to ht&\my induration of the skin of 
the cheek. Occasionally it heals spontaneously, but more frequently it 
perforates the cheek or spreads to the tongue, chin, jawbone or eyelid 
and eye. 

Cancrum oris is accompanied by severe constitutional symptoms, the 
patient being prostrated with a high temperature and rapid pulse. Diarxheea 
or broncho-pneumonia frequently follows, and death generally occurs between 
seven and ten days on the onset. 

Treatment. — The only adequate treatment for cancrum oris in children 
is to destroy the dtseasea part as completely as possible with the cautery. 
For the treatment of agrannlocylosis ride p. 833. 

Tnaoso 

Etiology. — Thrush is most common in weak, emaciated infants with 
gastro'intcstinal sj’mptoms, who have been fed with an unsuitable diet, 
and whoso mouths have not been kept clean. Acid fermentation of food 
remnants leads to catarrhal stomatitis, and this is likely to be followed by 
thrnsb. Thrash occurs in epidemic form in badly-managed institutions, being 
spread by dirty feeding-bottles. The disease may also occur in enfeebled 
adults in the late stages of tuberculosb, cancer and diabetes, and in severe 
febrile infections. 

Pathology.— Thrush is caused by infection with Oidiwn albicans — a 
fungus, the filaments of wiiich form a dense felt-wnrk in the superficial 
cpimelial layer of the mucous membrane. 

Symptoms. — Thrush generally appears first on the tongue, and then on 
the cheeks, lips, hard palate, tonsils and pharynx. In rare cases the entire 
buccal mucous membrane b covered, and the infection may even spread to 
the vocal cords, oesophagus and stomach. It begins as slightly rabed, pearl- 
white spots, which gradually grow and then coalesce. The white material 
can be readily detached, leaving either intact mucous membrane, or, in more 
severe cases, a bleeding aud ulcerated surface. 

Diagnosis. — Adherent milk curds may superficially simulate thrush. 
In aphthous stomatitb the white patches are at first vesicles and then 
defimte ulcers, and salivation b present in contrast to the dry mouth 
in thrush. A definite diagnosb can be made only with the aid of the 
microscope. 

Treatment. — Thrush should be prevented by keeping the mouth clean 
and babies’ bottles steiilbed. It b important to improve the patient’s general 
health as well as to give local treatment. The mouth should be washed with 
sodium sulphite solution (00 grs. to 1 fi. oz.), after which the fungus can be 
easily scraped off. 

Arthur Hurst. 
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DISEASES OF THE SALIVARY GLANDS 
PTYALISM 

wEtioIogy. — The flow of ealiva is increased bj xelleics oripnating in tlie 
moQth and abo in more dbtant dtuations. Thus all pathological conditions 
in the month and its neighbourhood, such as stomatitb, epithelioma of the 
tongue and carious teeth, especiaUp if associated iritb pain, ore accompanied 
bj saliratioQ. Trigeminal neoralgia, whatever its cause, is frequently associ- 
ated with a reflex flow of saliva. Mechanical irritation of the cesophagus 
caused by the passage of a tube into the etomacb or by the impaction of a 
foreign body causes salivation, which is a common symptom in achalasia of 
the cardia and in simple and malignant ulceration of the cesophagus. Reflex 
salivation b the cause of waterbrasb associated with the hypcrchlorhydria 
of duodenal ulcer. 

The salivation which may occur daring menstruation and in the early 
months of pregnancy is abo probably reflex in origin. Salivation b a common 
and sometimes very dbtressiag ^mptom of paralysb agitana and post- 
encephalitic parkinsonbrn. Ftyalbm may result from excessive smoking. It 
b also caused hr the speclflc stimnlatiog action of certain drugs, such os 
pilocarpine, and by drugs such os the Iodides and mercury, which ate partially 
excreted by the salivary glands. 

Symptoms.— Every time saliva is swallowed air passes with it into the 
stomach. In neurotic individuab a spitting or swallowing tie may develop ; 
the latter is always accompanied by a€rophagy and the patient consequently 
complains of severe flatulenco with excessive belching (p. 601). flahvatlon 
may abo cause waterbrush (p. 601). 

Treatment. — In order to core ptyalbm the primary cause miut he dis- 
covered and removed. As purely symptomatic treatment, belladonna should 
be given : 5 minims of the tincture, taken three times a day, half an hour before 
meab, b suQlcient in the majority of cases, but occasionaUy much larger doses 
are requited. The drug h^ the additional advantage of diminish ing the 
secretion of gastric juice when gastric bypetsecretion b the primary cause. 


XEROSTOMIA 

Etiology. — The dry mouth, which b constantly present in fevers, 
b due mainly to deScicncy in the psychical, chemical and mechanical stimuli 
to .salivary secretion. The associated tozmmia probably abo exerts some 
direct inhibitory action on the gland-ceUs. Depressing emotions and the 
loss or perversion of toste, which may occur when the tongue b furred, result 
in diminution in the psychical secretion. The paralysis of the secrctoy 
nen'e-endings produced by belladonna, stramonium and their alkaloids 
seta the limit to the dose of these drura which can be administered.^ The 
secretion of saliva b also diminbhed when excessive quantities of fluid are 
lost by other cUanneb, as in severe dianhtca. Dbeaaea of the salivary glanib 
themselves, such as mumi>s, result in diounbhed secretion. Severo xerostomia 
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occasionally develops without any obvious cause. A dry mouth is also a 
common result of slewing with the mouth open. 

Symptoms.o-Dencient secretion of estiva causes the mouth to become dry 
and septic, as particles of food remain between the teeth, where they undergo 
bacterial decomposition. The'tongue is furred and dry, and there is often an 
'unpleasant taste in the mouth. It is difficult to chew food sufficiently, and the 
appetite is impaired as a result of the condition of the mouth and the ^fficulty 
in tasting. The insufficiently chewed food is likely to irritate the stomach. In 
severe cases dysphagia occurs and epccch becomes difficult. The toss of the 
digestion of sterch by the ptyalin of the saliva is of no importance owing to 
the amylolytic activity of the pancreatic juice. 

Treatment. — A diet should be chosen which stimulates the flow of saliva ; 
acids are most active, then salt and bitters, whilst sweet substances have 
very little action. The food should be given in as appetising a form as possible 
and masticated very thoroughly. If the saliva is only slightly deficient, 
dry biscuits should be taken at each meal. The tasto of a bitter mixture 
taken immediately before meals may directly stimulate the flow of saliva, 
and pilocarpine may be tried, but it is rarely of much use, as a dose snfficicntly 
Urge to increase the flow of saliva generally produces unpleasant symptoms, 
Bu^ as excessive sweating. It is, however, valnable in the treatment of 
paralysis agitans and post*eQcephaUtic parkinsonism, as it counteracts the 
xerostomia (and also the paralysis of the intrinsic eye mnscles) often caused 
by hyoscine and ettamonium, without dlmlnUhing their eflcct on the tremor 
01 paralysis agitaus and the rigidity following encephalitis. Great care should 
be taken to keep the teeth clean, and the mouth snould be washed after each 
meal. 


SPECIFIC PAROTITIS (MUMPS)— {see p. 174) 

PAROTITIS 

.etiology. — Parotitis is almost always due to infection ascending 
Stenson’s duct from the mouth. This is particularly apt to occur in the 
acute parotitis that not infrequently follows operations on the alimentary 
tract, when the mouth has become septic owing to dehydration, the absence 
of chewing and normal salivation. It may follow obstruction by a stone in 
Stenson’s duct. Subacute parotitis commonly occurs without obvious cause 
in persons with healthy mouths. Infection presumably ascends in these 
cases from the mouth, but may occur by direct ^read from the tonsils, 
through the lymphatics draining an infected middle ear, or possibly by blood 
stream infection. This subacute or recurrent type of infection is relatively 
common in children and occurs more frequently in women than in men. 
An ascending infection may be limited to Stenson’s duct, not involving the 
gland itself, and therefore giving rise to a condition of sialodochitis. 

Symptoms. — ^In acute parotitis following operation both glands are 
generally affected, except in mild cases when the condition is often unilateral. 
The glands are er^rged and tender, the skin over them stretched and shiny. 
In severe cases suppuration takes place, the neighbouring lymphatic glands 
enlarge, the temperature is high and constitntional symptoms are prc-sent. 
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The month is dry and diffictilt to keep deaa ; the tongue is covered with a 
thick, dry fur. The month of Stenson'a doct is everted and forms a smaD, red 
nodule from which a bead of pas can eomelimes be squeezed. In milder cases 
the inflammation gradually subsides ; rarely the condition becomes chronic, 
the parotid glands remaining permanently enlarged and secreting no saliva. 

In the subaente form swSung of one or both glands may occur on a single 
occasion or repeatedly at mtervals of •weeks or months, sometimes over a 
period of many years. The swelling nsually lasts for several days, bat may 
persist for months. Fluctuation in the riia of the swelling takes place, an 
increase usually accompanying or following mastication. The inflamed gland 
is painful to touch and the overlying akin may be reddened and hot. Firm 
pressure over the gland often causes expnlsion of pus or turbid saliva from 
the reddened orifice of Stenson’a duct. In recurrent cases the saliva is clear 
and free from debris between attacks. X-ray examination of the ducts after 
injection of lipiodol frequentiy shows bead-IIke dilatation of the terminal acini. 
In severe cases there may be irrcgolar dilatation of the main nod branch ducts. 

Microscopical examination of the parotid saliva shows degenerated 
leucocytes, epitheUal cell debris, and oi^anisms. Streptococci and pneu- 
mococci are most commonly found. 

Treatment.— The mouth should bo kept clean with the neatest care 
aud the flow of saliva promoted by meass of chewiDg gain. Jo the acute 
cases, if suppuration occurs, the gland must be incised. In subacute cases, 
firm massage over the partoid sw^ing from the ear towards the angle of the 
mouth, especially at meal times, asasts drainage. Local application of 
heat relieves pain and congestion. In chronic cases, the injection of 1 per cent, 
meccutocluome into the duct has proved helpful. Deep X-raya are also of 
value in chronic cases, but should be employed with care in the case of 
children. 


X0N-INFECTI\T: recurrent swelling of THE PAROTID 
GLANDS > 

.Etiology, — This coodition may occur at all ages. Its pathogenesb is 
unknown, but the frequent assoc»Uon with conditions, such as asthm, 
hay-fever and eczema, in the patient himself and in his relatives has led 
to the suggestion that an at(»‘rgic process may sometimes bo responsible. 
This theory is supported by the presence of eosinophil celb in the parotid 
^allva of some cases. 

Symptoms. — Eating may precipitate attacks, especially when the food 
is acid in character, and in some patients the parotid glands become swollen 
whenever food is taken over a period of years. Exposure to cold sometimes 
lias the same effect. The swellings are more often bilateral than uuilatcral. 
They develop rapidly and arc present for a short time only, often subsiding 
witliiu half an hour and seldom peiaistiog for more than 24 hours. Single 
isolated attacks may occur, but owing to their brief duration and the absence 
of afterKjffects they are seldom seen, and coses presenting themselves for 
treatment are usually recurrent. S^us of inflauunatioa are absent, the 
parotid saliva contains no pns, and the swellings arc seldom painful. 

I I ata Indebwd to Dr. R. 8. Druce-Peatv>n for this article. 
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In most cases secretion can be expelled from tbe parotid duct bj* pressure 
during the attack. Globules of jelly-like mucus obstructing Stenson’s duct 
may first be forced out, followed by 2 or 3 c.c. of clear saliva. It is in this 
type of case that eosinopbil cells have been observed both in tbe mucous 
plugs and in the pent-up secretion. This is sterile and contains no pus, but 
secondary infection may supervene in patients in whom swellings have 
recurred over a long period. In early cases saliva may be difficult to obtain. 

Sialography may show gross fuaiforra dilatation of the main and branch 
ducts in long-standing cases, bat in slight and early cases there may be no 
abnormality. Infective and epidemic parotitis and obstruction by a stone in 
Stenson’s duct must be excluded before a definite diagnosis is made. 

Treatment, — ^Massage over the gland is of value, especially when mucous 
obstruction is present. In some cases injection of adrenaline subcutaneously 
lends to subsidence of the swelling. 


UVEO-PAROTID SYNDROME ^ 

Definition. — In the uveo-parotid syndrome, enlargement of the parotid 
glands is associated with uveitis and facial paralysis and sometimes with 
lesions of other cranial nerves and a slight intermittent pyrexia. 

Pathology. — The uveo-parotid syndrome is probably a special expression 
of that form of reticulo-cndothcUosis, known as sarcoidosis. Cases liavc been 
described in which the uveo-parotid syndrome has been found associated 
with the skio, pulmonary ana bone lesions characteristic of sarcoid. The 
tuberculin skin reaction is lre<|uently negative, but a number of cases have 
come to autopsy in which miliary tuberculosis bos been the cause of death. 
Sections of tbe parotid gland and iris removed during life show granulation 
tissue of fibrosing type intli epithelioid and giant cells but little or no tendency 
towards caseation. The appearance of the nodules which occur on the iris 
in about a third of the cases is eaid to be characteristic of tuberculosis if 
syphilis and leprosy are c.vcladcd. It seems certain that at least one group 
of cases ii tuberculous. 

Symptoms. — The essential features arc swelling of the parotid glauds and 
inflammation of the uveal tract. In about half the cases there is in addition 
facial paralysis on one or both sides. Swelling of the lachrymal, submaxillaiy 
or sublingual glands is Bometiroes present, lymph glauds may he generally 
enlarged, and the spleen may be {^pablc. Peripheral neuritis with loss of 
vibration sense, paraathesia, anaesthesia, weakness of tbe limbs, and absent 
knee and anlde jerks, and paralyBisof the cranial nerves other than the seveuth 
have been described. Some fever is frequently present. 

The parotid swellings arc almost invariably bilateral, though one side 
may jirecedo the other. They arc firm and painless, often nodular, and 
sometimes confined to one part of the gland. They do not vary in size with 
the secretion of saliva. Tbe orifices of Stenson’s ducts and the sialographic 
appearance of the ducts are normal. TJie parotid saliva is clear, liut may he 
diminished, leading to dryness of the mouth. The uveal lesions most com- 
monly take the form of iridocyclitis, but choroido-rctinitis and optic neuritis 
may be present ; vitreous heemorrhages have been described, and glaucoma 

• I ftm indebted to Pr. R. S. Braee-Pcarson for this artid'i. 
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aud cataract may develop. Sldn Ie3ion5, inclading erytlieinatoua rashea, 
indatated ecythctnatoos patches on the extremities, and erythema tiodoaum 
ocenr in approximately 20 per cent, of easei. Some of these lesions an* 
almost certamly due to skm sarcoid. 

Diagnosis.— In the presence of bilateral nveitia, with Bwclling of one or 
Loth parotid glands, the diagnosis is not difficult. In some cases, however, 
the uveitis or parotid swellings may precede one another by an interval of 
some weeks. In the latter case snbacute parotitis can be excluded by the 
absence of tenderness over tlie gland and of pus cells in the parotid saliva. 
Coses in whicli there is swelling of the lachryinal glands fall into the group 
included In the Miknlicz syndrome. A radiograph of the thorax occasionally 
reveals erddence of tuberculosis, or the nodular d^osits of sarcoid. The small 
bones of the hand may also show the radiological appearance (“ shot boles ”) 
of tlie latter. 

Prognosis. — The parotid swelling, nveitis and nerve pakiea usually 
undergo apparently spontaneous cute in the course of some months or even 
aft?r a period of two years. Recarrences may occur, cither of the original 
lesion, of sarcoid ebewhere in the body, or of frauk tubercnlous infection. 
The uveitis is often followed by the development of posterior synechi®, and 
vitreous opacities giving rbe to impairment of nsion are not nocommpn. 
The facial palsy almost invariably recovers completely. In a small proportion 
o! cases death resulted from tuberculosis. 

Treatment.— General treatment as for tuberculosis, and tbo usual treat* 
meot of uveitb ehould be adopted. Tuberculin injections are dangerous on 
account of the severe focal reactions that may follow. Deep X*ray treatment 
of the parotid glands has been employed succcssfnUy. 

Awthur lloast. 


DISEASES OF THE TONSILS 
ACUTE TONSILLITIS 

Tonsillitis has been classified as superhcial, lollicular or lacunar, and pwen- 
chyraatous, according to the degree in which the various parts of the gland 
bear the brunt of the inSammation ; the distinction, however, is not a 
de&nite one, as the entire organ is necessarily inQamed. 

iEtioIogy. — The disease is rare in chtfdren below the age of 5 or C, and after 
middle age ; and it is commonest in spring end autumn. It is predisposed to 
by general ill-healtb, overwork and a polluted atmosphere ; the escape of 
sewer-gaa from defective drains is a probable cause, and the infection may be 
carried by water or milk. It occurs as a regular symptom of scarlet fever, 
measles and diphtheria. There is a very close connection between then* 
mitism nud tonsillitis, and it was formerly believed that tonsillitis was of 
rheumatic origin ; but it is now generally recognised that Loth acute rheumatic 
fever and chronic rheumatic pains in joints and muscles are frcqaently 
caused by septic infection through the tonsils. Unhealthy conditions of the 
tonsils dne to previous mOamnuitiou strongly predispose to further attacks 
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bj causing adbesioua in the ciypts oi supratonsillar iosss, and between the 
tonsils and the pillars and plicae, thus promoting the retention of secretion ; 
previous partial removal acts in the same way. 

Symptoms. — The symptoms are those of a feverish attack, together with 
a sore throat ; the former often appears before the latter, and only examination 
of the throat reveals the cause oi the distarbance. The temperature may rise 
to 103" or 105“ F., and there is a variable degree of malaise, backache, head- 
ache and pain in the limbs. The soreness of the throat radiates to the ear, 
and is increased by attempts to awallow ; the voice becomes thick, the breath 
foul, and the suhmaxinary and upper cervical glands are tender and swollen. 

The tonsils are swollen, and their purple-red colour extends to the pharynx, 
palate and uvula — the latter frequently being mdematous. In the follicular 
type the surface of the tonsils is spotted over with yellowish masses of secretion 
which have exuded from the crypta ; sometimes this secretion becomes con- 
fluent on the tonsils and occasionally, though rarely, it spreads beyond their 
surface — it is soft and readily wiped away. The tongue is coated, and the 
fauces covered with tenacious mneus. Them is usually constipation, and 
the urine is scanty and high-coloured, but not ordinarily albmmnous. Albu- 
minuria is. however, an occasional complication, as are pericarditis, endo' 
carditis and suppurative otitis media. 

Diagnosis.— The diagnosis from diphtheria is important, and sometimes 
diiHcidt. The latter is more padua) and asthenic in onset, with less pain, 
less fever and a more rapid puIU, and the urine frequently contains albumin. 
The membrane of diphtheria is greyish-white rather than yellowish, and 
frequently spreads to the pillars and soft palate ; wheress the exudation of 
tonsillitis rarely spreads, and never to any great extent, beyond the surface 
of the tonrii.4. The diphtheritic membrane is adherent and, when detached, 
leaves a raw bleeding surface, while that of tonsillitis is readiljr removed and 
more often discrete. In cases of doubt a bacteriological examination should 
always be made, and an injection of .‘intito.tin should )>e given while waiting 
for the result. 

Treatment. — ^The patient should be kept iu bed in a watm well-ventilated 
room, an initial dose of calomel, 2 to 4 grains, should he administered and 
followed by a saline aperient, Extenjally, warmth is usually more comfort- 
ing than cold, and a hot fomentation applied to the neck and covered by a 
large pad cf cottou-^ool ^'ros some relseL feteraaf/y, espec/al/y ;/ tbe 
fauces are clogged with tenacious mucus, a warm alkaline lotion, such as 
Dobell's aolntion may be used with advantage, either by means of a spray 
or a rubber ball-syringe ; but, if the inflammation is so severe that 
the patient is unable to open the mouth without pain, the lotion should 
Only be used as a mouth-wash ; ^rgling is, of course, only possible in mild 
cases. Lozenges containing potassium chlorate, guaiacum or formalin may be 
employed. Of internal medication, sodium salicylate holds the favourite 
place in doses of 15 grains every 3 hours, and later three times a day; or 
aspirin, 10 grains, may be used instead; potassium chlorate in 15-grjdn 
doses, three or four times dmly, appeura to bo helpful, especially in tbe 
follicular variety ; the sulphanilamide group of drugs is of great value, but 
is not yet to be recommended as the rontine treatment of the milder cases. 
The patient must.be encouraged to absorb as much nourishment as his 
dysphagia permits, and he will usually find that soft semi-solids are easier to 
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e-waliow than liquids ; there Is room for ingenuity and resource in the pro* 
vision of a suitable diet, such as janket, hsked custard, ice-cream, meat 
jellies and soaps thickened rdth corn-flour or arrowroot. An. iron and quinine 
mixture may Be given when the acute symptoms have subsided. 


PERITONSILLAR ABSCESS OB QUINSY 

Etiology. — ^Thia la an acute allectioo doe to the formation of an abscess 
outside the tonsil caused by septio aecretions in the supratonslQar fossa or in 
the depths of a crypt bursting through the thin capsule of the tonsil into the 
Bunounding loose areolar tissue. This process is favoured by adhesions 
obstructing the mouth of the eupratonsillar fossa or the crypts, and, therefore, 
previous tonsillitis and imperfect surgical removal are ptedispodug causes. 
The abscess is usually eituated above aod external to the tonsil, but in rare 
cases is behind it. 

Symptoms. — The affection is unilateral ; but sometimes the opposite 
side is attacked os the flrst recovers. It begins with a feeling of malaiec. 
fever, often a rigor, and severe pain radiating from one side of the throat up to 
the ear and into the neck ; the ccrrical glands are enlarged and tender, and 
the neck stiff. Dysphagia is intense, the tongue thickly coated, and the 
breath foul. The mouth cannot be opened widely, and a ^ood light is re- 
quired for examination, when the typical large deep-red swelling is to be seen 
bulging one side of the soft palate. Pus forms in 2 to 4 days and, if left alone, 
will eventually hurst, usually through the soft palate ; relief is then imme- 
diate. but occasionally the opening closes prematurely and the abscess refills. 

Complications.— Although one of the most painfmandd^resaingof acute 
diseases, complications are uncommon, and death is very rare ; it has occurred 
from rupture of the abscess, and Inspiratiou of the pus, during sleep. Severe 
Liemorrhage may take place after epootaueous or surgical evacuation of the 
abscess when, as the blood may come from the internal carotid or from a 
branch of the e.'rtemal carotid artery, ligature of the common carotid is 
called for. The swelling has been known to spread to the larynx, and to 
necesatate tracheotomy. Suppuration of the cervical glands is a rare com- 
plication, as are pneumouia, septictcmia and pyieinia. 

Treatment. — The general treatment is the same as that of severe acute 
tonsillitis, and the pain sometitnescallsforan occasional injection of morphine. 
Pus is probably present as soon as the swelling has assumed a wcU-deflned 
rounded form, still more so if there is a boggy area in the centre. The abscess 
should be opened without delay, for this cuts short the attack and dlminishe.s 
the risk of complications ; but it does not always give immediate complete 
reb’ef when there is marked ccUuUtis of the surrounding tissues. After the 
application o! cocaine, a narrow sharp-pointed knife is introdaced with the 
cutting edge upwards and the blade held in the sagittal plane ; it is made to 
puncture the swelling at its most prondnent part, and to enlarge the indrion 
by cutting upwards as it is withdrawn. The knife should not be passed to a 
depth exceetiing about | inch ; if pus is not struck, a sinus-forceps is intr^ 
duced into the wound and pushed backwards until the pus is louna when it 
is opened widely to asrist the evacaation. After the illsease has subsided, 
removal of the tonsil is advisable, in order to prevent rccoircnoe. 
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CHRONIC TONSILLITIS 

Chrooic inflammation of tBe tODsilg may, from the clinical ^oint of 
view, be divided into two groups : Chronic Parenchymatous Tonsillitis or 
“ enlarged tonsils,” and Chronic FoIUcnlar Tonsillitis. 


CnnoNic PARENCHTMATons Tonsillitis 

Enlarged tonsib in children are nearly always associated with adenoids : 
bnt adenoids are often found in children whose tonsib are not enlarged. 

j£tio]ogy. — Thb b similar to that of adenoids. The condition occuia 
chiefly in children between the ages of 5 and 15 . but it frequently persbts 
into adult life, although normal healthy tonsils atrophy .about pulicrty and 
hypertrophy seldom takes place de novo after that age. The affection may 
be the result of repeated colds or a sequela of scarlet fever, di phtheria, measles 
Or whooping-congji 

Symptoms. — The symptoms are not easy to separate from those caused 
by the coacomitant adenoids, but it is cettain that chronic inflammation of 
the toiuils can affect the ears, and that gastro-intestinal dbtuxbances and 
appendicitb ore produced by the septic secretion squeezed out of the tonsils 
during deglutition. Recurrent attacks of acute tonsillitb are common ; and 
the cervical glands are frequently enlarged, may break down and suppurate, 
or may become tuberculous. 

The objective appearances are veiy various, and it b estremely difficult 
to estimate the healthiness of a tonsil by inspection. Slightly enlarged 
tonsils may be promioent and may readily meet on gagging, while big tonsib 
are'often largely buried m the palate or bidden beneath the plica triangularis 
— in which case a bulging can be seen at the side of the soft palate correspond- 
ing to the site of the upper pole. 

Treatment. — For cmldrcn with slight degrees of tonsillar hypertrophy, 
palliative measures may be tried ; so open-air, country life, preferably at the 
seaside, with cod-liver oil, malt, or iodide of iron, and a nasal lotion for the 
accompanying adenoids ; pmnts arc of doubtful utility. Sfandl's solution 
(iodine, grs. C, potassium iodide, grs. 12, peppermint oil, min. 3, glycerin, 

1 fl. oz.) U perhaps the best. 

The tonsils should be removed when there have been repeated attacks of 
tonsillitb, after a quinsy, when there b chronic enlargement of the cervical 
glands, and when rhcomatic fever or chorea has occurred. Definitely un- 
healthy tonsib should abo be removed in cases of chronic or recurrent otitb 
media. When chronic cervical adenitb b present, and b not due to some 
other obvious cause, such as pediculosis or dental caries, the tonsib should be 
removed whether they appear diseased or not ; in these cases about one-third 
of the tonsib are tuberculous, and thb latent tubeiculosb cannot be recognbed 
bv inspection, many of these tonsEb, indeed, being quite small. 

The reader b referred to surgical works for lieiaib of the oporatinn, but 
it may bo said here that, if a tonsil requires removal, it mast be removed 
completely in its capsule, for the deeper portion of a diseased to^l b quite 
as unhealthy as the superficial ; tronblo in the remaining portion is very 
common, and the previous operarion only adds to the surgeon’s difficultiee. 
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la cases where operation is inadmissible, tbe tonsils may in adults be treated 
by diathermy, or by application of a caustic, " London Paste,” which consists 
of equal parts of caustic potash and nnslakcd lime made up into a stiff paste 
with absolute alcohol. A general amcsthetic is not required, but repeated 
treatments are necessary, which ore not free &om pain, and all the tonsillar 
tissue can only be extirpated by unusnal perseverance. 

CnnoNic FoLucutAR Tonsillitis 

In older subjecta, when hbroais baa followed the hypertrophy, the stenosed 
crypts become filled with yellowish-white cascoua masses. The patient 
complains of an offensive taste, fonl breath, often of recurrent attacks of sore 
throat, and of gastric disturbances. Not infrequently various forms of chronic 
toxmroia, such as fibrositU or arthritis, are induced by absorption from 
these septic foci. In many cases the tonsils are quite small ; they may look 
healthy, but pus can be squeesed out of the crypts on applying pressure at 
the anterior pillar by means of a flat instrument. 

Treatment. — The treatment in the more marked cases is removal. There 
are, however, a good many patients who have only a few unhealthy crypts in 
the tonsils ; these may often be cured by passing a fine galvano-caotcry point 
down to the fundus, several applications being usually necessary. The patient 
may also be shown how to clean out the secretion with a cotton-wool mop on 
a fine wooden applicator, and to paint the inside of the crypt with hfandl's 
solution. 


VLNCENT’S ANGINA 

etiology.— This affection is believed to be due to two organisms, the 
bacillus and spirillum of Vincent growing in symbiosis ; these organisms may 
l>c found io many ulcerative conditioiis of the mouth and throat, but their cos- 
stant ptaxace in this affection points to their specific character. The invasion 
of tbe throat is frequently secondary to periodontal infection of the gums. 
It occurs especially in debilitated persons and under insanitary conditions 
and, though rather rare in civil life, was common during the War of 1914- 
191S in some camps and barracks. 

Symptoms. — The attack begins insidiou-sly, with malaise, general pains 
and a temperature of 100” to lOl” P. The pain in the throat is slight, but the 
glands on the affected side become enlarged and tender, and the breath is 
usually offeuaivc. Tbe affection i** nearly always unilateral. 

At first there is a patch of soft, yellowisb detachable membrane on the 
affected tonsil which, in a day or two, comes partLsIly away, exposing an nicer 
with a well-dcfmcd margin. By the end of a week tlie membrane ce-nscs to 
form, and the ulcer Iwgins to heal. The ulceration may be quite deep In 
severe cases, but is ordinarily limited to the tonsil, and I'cry seldom spreads 
to any distance from it. 

Complications are very rare. 

Diagnosis. — The disease is particularly interesting by reason of its 
• liability to imitate diphtheria in its early stage, and syphilitic ulceration Inter. 
In both coses the discovery of numerous spinlla and fusiform bacilli in smear- 
preparatiuQs — they ate difficult to cultivate — will help the physician to the 
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correct diagnosis ; but these organisma may also be found in tertiary ulcera- 
tion, and the "Wassermann reaction ia occasionally positive in Vincent’s 
angina. The subacute onset, the raised temperature and the tenderness of 
the glands aid the differentiation from syphilis ; and from diphtheria the 
milder constitutional sTOptoms, the extremely localised lesion, the soft friable 
character of the memorane and the absence of the Klebs-Locfflct bacillus. 

Prognosis. — Death hardly ever occnia. 

Treatment. — ^Topical application of weak solution of Iodine was recom- 
mended by Vincent. Liquor atsenicalis and vinum ipecscuanhte in equal 
parts, or neoarsphenanaine in the strength of 20 grains to the ounce, are 
effective ; these should be firmly applied on a swab, with due regard to their 
poisonous nature. Intravenous administration of one of the arsphenamine 
group of drugs is a valuable measure in the more severe cases. Attention 
should be paid to the condition of the gums and teeth. 

nABOLI) S. Barweix. 
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DIVERTICOLA (see p. 560) 

ACUTE CATARRHAL PHARYNGITIS 

This is not a very well-defined affection, and is usually accoinpunied bv 
acute rhinitis on the one hand, and by laryngitb on the other ; the tonsils 
also often participate in the inffammation. 

etiology. — ^The affection is generally the result of acoiyra ; it is also 
caused by traumatism of any kind and by the irritation of hot fluids, corrosives 
or chemical vapours, and it forms a part of various acute infectious fevers, such 
as measles, German measles, scarlet fever, influenza and typhoid. 

Symptoms. — ^The discomfort varies from a tickling sensation, or the feeling 
of a lump in the throat, to severe dysphagia. The voice is husky and tluck, 
and the cervical glands fender and somewhat enlarged. There is slight fever 
and general malaise. 

The pharynx is to a varying degree red and swollen, especially at the sides 
behind the posterior faucial pillars, where the swelling forms the so-called 
“lateral bands.” The palate is swollen and relaxed, and the nvnla elon- 
gated. The posterior wall is often covered by a film of tenacious mucus. 

Treatment. — The patient should stay in a warm room and avoid the irrita- 
tion of smoking, talking, alcohol or irritating foods. Calomel, 2 to 4 grains 
should be given, and followed by a saline aperient. Aspirin, or sodium 
salicylate, is helpful, and, as the naso-pharynx is involved, the nose should be 
syringed with a warm saline lotion which may also ho applied to the pharynx 
as a spray. 
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ACUTE SEPTIC PHARYNGITIS 

This term includca a series of severe infective inflammations, erysipelas 
of the throat, <EdeniatoTia, phtegmonoua and gangrenous pharyr^itis and 
laryngitis, and angina Ludovici. Any classification must necessarily be a 
clinical one, based on the severity of the symptoms and their localisation, 
for they can bo produced by a variety of micro-organisms, though they arc 
usually caused by a etreptococens. These severe inflammations are for- 
tunately ancotnmon, and most often, though by no means invariably, occur 
in debilitated or alcoholic persons. 

Symptoms. — These vary greatly with the severity of the infection, wlilch 
ranges from a mild iDflainmation to the most severe septic intoxication. 
They include malaise, sore throat, dysphagia, hoarseness «nd dyspneea. The 
temperature in some cases rises to 105* or 106* F. ; but in many of the worst 
cases it is hardly raised at all, and may be subnormal. Pleurisy, pneumonia 
and pericarditis may ensue, or death may result from asphyxia ; bat the 
worst cases die from general toxiemia and heart failure, even within 24 hours 
of the onset of the disease. 

The objective appearances, also, arc very variable. The pharynx and 
palate are of a deep purplish-red, and there may be slougby patches or pseudo- 
membrane. The entire mucosa may be enormously swollen, and the oedema 
may involve the upper aperture of the larymt end produce asphyxia. The 
sublingual region is eometiincs occupied by a peculiar brawny swcUiug, of 
a hardness like wood, which spreads downw.ards into the neck to a variable 
extent, and is known as " angina Ludovici ” 

Treatment, — The patient must be in Wd and w^ll nursed, uud every care 
must be used to ensure that he takes os much uuuruhmciit as possible. Poly- 
valent antl-strcptococc'ic eeruiii is sometimes very successful, and should be 
given early iu a large dose (40 to 60 c c.). Hot fomoatationa to the neck 
and inhalations of steam ate comfortmg. CEdema of the upper apurtore 
of the larynx should be treated promptly by scarification ; free incisions 
should be made with a curved bistoury guided by the finger, aud tracheotomy 
under local amosthesia must not be delayed, if dyspneea be severe or not 
relieved by scarification. For angina Ludovici a deep incision should be 
made in ue cuddle Hn<'. os all anatomical landmarks have disappeared, 
and an attempt should be made to find pus with the fiuger or a director, 
Sulphanilamidc, or one of its congeners, is now indicated in this as in other 
forms of 8trc])tococcnl infection. 


RETRO-PHARYNGEAL ABSCESS 

There ate two forma — (I) Acute, and (2) chronic. 

1. The acute form occurs in cbildrea up to the age of 3 or 4, but is fur 
more frequently met with in the first 12 months. It is duo to suppuration 
in the prevertebral glands, situated behind the posterior pharyngeal wall, 
which retrogress and disappear in later life, abscess reauits from 

absorption of sepsis from the nares, naso-pbarynx, or faucc.'i, and i.'» (“ome- 
times secondary to an infectious fever. 
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Tltough rare, tlie condition is an important one, for it may easily remain 
unrecognised in a young infant, and it is usually fatal if left unopened. The 
MTUptoms are fever and restlessness, a lioarsc cry and croupy cough, with 
difficulty in swallowing and dyspnma. Such symptoras should arouse a 
suspicion of ictro-pharyngeal abscess, which may be seen on inspection as a 
rounded awcHing of the posterior pharyngeai wail. The abscess is often very 
large, and must be freely opened in such a way as to avoid aspiration of the 
pup, without an ansesthctic, and with the child firmly held, either on the 
side with the face directed somewhat downwards, or on the back with the head 
hanging almost vertically. Recovery is rapid, and no after-treatment is 
required beyond attention to the enfeebled general health. 

2. The chronic form, also, is fount} most frequently in children, but 
generally after the third year. It is of tuberculous origin, and is due either 
to tuberculosis of the prevcrfcbral glands, or to caries of the cervical spine. 
The latter should be carefully excluded, for this abscess should on no account 
be opened through the mouth, as septic infection of tho diseased bone will 
oeexur. Tho chronic glandular alwceas, however, may be successfully opened 
and curetted by this route, though some surgeons prefer to treat them all 
by an incision behind the sterno-mastoid. 


CHRONIC PHARYNGITIS 

(P/IAr.ra'CEAL HvjPBR^TnESIA) 

The symptoE^^ of discomfort is the throat in the cooditioas grouped as 
chronic pharyngitis bear little rclationahip to the intensity of the changes 
seen on examination. Jfany p^plc, cspcciaHy heavy smokers, complain of 
DO discomfort, in spite of showing decided chronic ionammation; whereas 
others, in particular dyspeptic or anjcmic women or those at the menopause, 
6u£er great discomfort, with no apparent local abnormality. Indeed, in 
many cases the condition is belter described as pharyngeal hj’peticsthcsia ; 
globus hystericus may be considered to be an extreme example of this hyper- 
xstbesia. 

.Etiology. — ^Tho causes of chronic pharyngiti.'i are most often found in 
nasal disease, which produces inflammation of the pharynx by causing mouth- 
breathing, and by the irritation of discharges; incorrect production of tho 
voice is an important factor which is often in its turn dependent on nasal 
obstruction. Unhealthy conditioas of the teeth or tonsils arc further causes, 
as are the inhalation of irritating dust and vapours in various occupations, 
tobacco smoke and over-indulgence in alcohol. A long list of constitutional 
affections is active in tho aetiology, such as gout, rheumatism, dyspepsi.i, 
amemia, cardiac disease, cirrhosis of the tiver, chronic bronchitis and pul- 
monary phthisis. 

Symptoms. — The discomfort may take the form of aching, fullness, or 
feeling of a lump, a hair, or a prickiDg. The voice has a dead tone, and there 
is usually much hawking and frequent swallowing. The auScrer often be- 
comes depressed, and fears that he has cancer of the throat. The unpleasant 
sensations are markedly lessened after a meal. 

The mocosa of the pharynx and palate is thickened, and there is a loss 
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of the finer modelling of the limml pillars *, the nvula is elongated, often 
dightlj cEKlematons at its edges sod tip« and fails to retract on phonation. 
The posterior woU is covered by a film of mucus, •which puckers up and 
comes more obnous on touching it with a probe or swab. The wall of the 
pharynx is traversed by enlarged venules, and sometimes it is set with slightly 
raised pink lenticular nodules of lymphoid tissue, constituting a variety 
known as ffranular piarynyitu. In other cases two elongated masses of 
lymphoid tissue appear bc^d and parallel to the posterior pillars ; these 
are the “ lateral bauds,” and this form tstaUedlaleralpharynyitis. Pharynyitii 
sicca is a dry glazed condition usually dependent on rhinitis sicca or atrophic 
rhinitis, and occasionally the emst formation of the latter disease extends to 
the pharynx, cansing a genuine clrophte pharypyitis. 

Treatment. — The most important part of the treatment consists in the 
detection and alleviation of the cause, and ahonld begin with a careful exam* 
ination of the nasal passages. Coses of pharjmgeal hyperssthesia trithont 
obvious local changes ace often harmed, rather than helped, by local treat- 
ment wlu'ch directs attention to their trouble. Tobacco should be given 
up, and alcohol in concentrated forms, indeed the latter should be abandoned 
completely in plethorio patients and where tbe pharynx is congested ; condi- 
ments and highly seasoned food shootd be avoided ; this type of patient is 
benefited by a morning dose of sulphate of soda or magnesia, a teaspoooful 
in a glass of hot water while dressing, or by one of the natural mineral waters. 
NVhen the pharynx is dry, or covered with tenadoua mucus, an expectorant 
mixturo gives relief, each as tinctnra ipecacuanha), min. 12, vinum anti- 
moiuale, min. 5, potassium iodide, grs. 3, syrup of tola, min. CO, water, 1 fl. ox., 
thieo times a day. The throat may bo sprayed with a warm alkaline saline 
lotion, and the same may be, with greater advantage, syringed through the 
nostrils. Of local applications in tbe form of paints, iodme is the most 
generally uscfnl, and may be applied daily by the patient as Mandl’s solntion ; 
iodine, grs. G, potassium iodide, grs. 12, peppermint oil, min. 3, glycerin, 
IB.oz.i a 6 to 10 per cent, solution of resorcin in glycerin may be employed, 
or, if a more astnngent effect is desired, iron-alum gr. CO, in glycerin, 1 il. oz, ; 
or tbo physician may himself apply, once or twice a week, nitrate of silver, 
grs. 10 to M to the ounce of water. In many cases, tho galvano-cautery is of 
great value ; it acts as a counter-irritant and astringent, and should bo 

S hed lightly and with caution, riommcnt grannlaliona may bo destroyed 
enlarged venules obliterated by this means, but deep eschars should not 
be produced, and only a few applications should he made at one sitting. 


KERATOSIS PflARYNGIS 

In this condition a number of sharply defined projecting white or yellow 
nodules occupy tho surface of tho tonsils ; they aUo occur, though less pro- 
fusely, scattered over the lingual and naso-pharyngeal tonsils and on any 
lymphoid granules in the pharynx. They occur at any age after childhood, 
and nsnally in persons in. a poor state of health. The causation Is unknown ; 
the nodules insist of heaped-np eyiitbelium and detritus containing numerous 
micro-organisms of the nnd ordinarily present in the mouth. They eozne- 
timoa disappear quickly, in other cases they remain for many months, or they 
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may frequently recur, Tliey produce no symptoms, or at most a slight dis* 
comfort, and are of interest chiefly because they are frequently mistaken 
for the exudation of chronic follicmar tonsillitis. Once seen they can, how- 
ever, be recognised at a glance, for they ate hard and adherent, discrete and 
prominent, and occur beyond the limite of the tonsils, on the pharynx and 
base of the tongiie. They are usually discovered acddentnlly by the patient, 
who is naturally alariocd at their appearance. They are quite harmless, and 
local treatment is useless, for they arc removed xnth difficulty and usually 
recur ; it is wise to reassure the [wtient by telling him these facta and, if any 
treatment be required, to trust to attention to the general health, a holiday 
and change of air. 

SYPHILIS 

The primary chancre occurs, though very rarely, on the fauces, the pillars, 
palate or pharyngeal wall, but usually on the tonsil. In this situation the 
disease is apt to pass unrecognised, for the symptoms ore usually slight and 
the lesion masked by the general inflammation of the tonsil ; the typical 
induration is often absent, but there is always a characteristic bubo bemnd 
the angle of the jaw. 


SEC0ND4RT SYPHIUa 

Secondary manifestations in the fauces are a part of the normal couiso 
of the general disease and are intensely contagions. 

Symptoms.— 'The subjective dlstoibancea are usually limited to dryness 
and discomfort. Objectively there are two types of lesion, erythema sad 
mucous plaqne. The former is a patcl^, dusky red rash, with wcU'defined 
maipns, somewhat symmetrical, and affecting especially the anterior pillars 
and soft palate. It is particulariy associated with the earlysecondary symp' 
toms ; whereas the mucous patch may be present at the same time or may 
be found later, together with tertiary manifestations. The mucous plaque 
occurs on the soft palate, tonsils and pillars ; in appearance it is a dusky, 
slightly-raised patch, with a sharply defined red margin, the surface is covered 
by a delicate milky-wlute layer of supcrfitial necrosis resembling a “ snail- 
track” or, if rather thicker, looking as if it had been touched with nitrate 
of silver. 

Diagnosis . — The appearances just described ere so charseteristre that 
they are of great help in the diagnosis of the general aSection ; if their 
nature should be misinterpreted, other secondary symptoms nearly always 
co-exist to establish the correct diagnosis. 

Treatment. — General treatment quickly cures these secondary lesions, 
though they may reappear during the first two or three years. Of local 
treatment, abstinence from tobacco and alcohol is important, as are the 
careful use of a tooth-brush after every meal and the employment of a mouth- 
wash, such as peroxide of hydrogen or potassium chlorate. 

TsRTtAiiY Srpumis 

Tertiary lesions usually occur about the third or fourth year after infection 
but may rarely bo found within a few months or may make their appearance 
at any later time throughout the paUent’a life. 
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Symptoms. — Two priodpal forms may be described — (J) superficial 
olcer, »nd (2) gamma. 

1. The superficial ulcer may attack any part of the fauces, the posterior 
wall, towsUs, pillara or palate, a favoatite dte being the junction of the uvula 
with the edge of the soft palate. It has a fiat base, with a smooth yellowish 
necrotic surface nnd a ■well-defined ted maigin, devoid of Bwelling or infiltra- 
tion, and has a peculiar “ eerpiginoos ” contonr as though marted out by 
segments of a senes of circles. 

2. A gumma is a localised inliltration which rapidly breaks down and 
exposes a deeply excavated circular ulcer covered with a thick yellow slough. 
One favourite site La on the posterior pharjTigeal wall above the level of the 
palate, and another on the upper surface of the soft palate ; in the latter 
situation nothing is seen from the month except a general dusky swelling 
of the palate until perforation suddenly occurs and irremediable damage 
has been done. After severe gummatous ulceration tbe resulting ricatricial 
contraction may bind the palate to the pharyngeal w.all and partly or com- 
pletely shut off the noso-pharynx from the mouth. 

Of subjective symptoms, dysphagia may !» very severe ; nasal obstruc- 
tion is present when the naso-phaiynx Is occluded hy swelling or scarring; 
the voice is altered to a dead tone when there is uasal obstruction, or to the 
characters of a cleft-palate orticolatioc if a perforation of the palate has 
oocufted. 

Diagnosis.— From an ukemtiog maUgoant growth the dlagnosismay bo 
a matter of difficulty, csjiccially as in syphilis the dysphagia may produce 
marked cachexia and loss of weight. The gummatous ulcer is excavated, 
covered by a dirty yellow odherent slough, its margin only moderately 
thickened, often overbaumog, and surrounded by an area of deeply congested 
mucous membrane ; the ba.-!e of an epitbeb'omatous ulcer presents a nodular 
“ cauliflower ” aspect, and its cd^ is thick and everted ; palpation with the 
finger is of great value, for the peculiar hardness of an epithelioma is highly 
characteristic. The superficial tertiary ulcer is usually easily distinguished 
from lupus, the ulcerations of which are surrounded by and dotted over witli 
the characteristic granules, and the lesions of which ocenr on a pale mucous 
membrane, while manifestatioos of lupus are to be found elsewhere. 
Tuberculous ulceration of the lances is superficial, but is more intensely 
painful than the superficial sypbilitio ulcer, and is ft terminal event in 
advanced pulmonary tubcrculasis. A^ncent’s angina may closely resemble 
syphilitic ulceration of the tonsil, but is distinguisbable by its more acute 
onset, raised temperature and tender glands. Actinomycosis, when it 
attacks the region of the tonsil, closely resembles an ulcerating gumma, 
especially as it improves under administration of iodides ; the detection of 
the characteristic yellow granules will lead to their microscopical examioation 
and recognition. 

Treatment. — The most energetic general treatment with arsphenamine is 
ncce.ssary in cases of gommatons lustration to prevent perforation of the 
palate or severe cicatricial deformity. Local treatment consists chiefly in the 
use of antiseptio mouth-washes and gargles. Ortbocaine (ortbofonn) hy 
insufflation is helpful when there b dysphagb. The daily application of 
3 grains of calomel, sublimed by a apmt-mmp and insufflated from a glass 
tube, is to be recommended in severe cases of ufceratloii. 
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LUPDS AND TUBERCULOSIS 

Lupus occun roost frcqueutly in TOnng women. It usually shows evi- 
dence of having spread from the naaai passages, and attacks first the uvula 
and soft palate, whence it spreads to tha faucial pillars. It appears as a 
patch made up of minute reddish nodules, each containing the tjrpical 
apple-jelly " centre ; the surrounding mucosa shows no sign of intlarnron- 
tion. A progressive superficial ulceration gradually occurs, aud may cause 
destruction of the uvula and part of the soft palate, while elsewhere scarring 
becomes erident and may finally result in considerable deformity. The 
subjective symptoms are limited to a feeling of stiffness and discomfort. 
The ^agnosis is generally easy from the charactcrbtic appearance, the 
chxonicity, and the presence of lupna in the narcs and on the skin, S^'pbllis 
is more rapid and does not spare the bony pahatc, which is never attacked 
by lupus. Lupus in the pharynx is far more amenable to treatment than in 
the nose, and may be expected to improve under the general anti-tiibcrcnlous 
regime of good food and open air; arsemc in full doses is very valu- 
able, beginmug with 5 mioims of liquor arscnicalis three tiroes a day, and 
increasing the dose gradually to 16 minims. Tuberculin has proved 
disappointing. Of local measures multiple puncture with a fine galvano- 
cantety point is most useful, and massive patches of infiltration may bo 
curetted. 

Apart from the latent tuberculosb of the (onsib associated with cervical 
adeuitis, which has been referred to under chronic tonsillitis, tubeiculous 
disease of the pharynx is a rare affection ; It occurs as a late and terminal 
complication of advanced consumption. The onset is acute ; the affected 
parts, especially the soft palate and faucial pillars, are covered vrith numerous 
tiny grey tubercles on a bright red mucosa which soon break down to form 
multiple superficial ulcers with a flat greyish-yellow base. Enin is intense 
and swallowing becomes well-nigh impossible ; treatment must be directed 
to alleviating the distress with insufflations of ortbocaine, lozenges of cocaine 
or morphine, hypodermic injections of morphine or diamorphtne, and saline 
and nutrient euemata. 

Habouj S. Babwell. 


DISEASES OF THE CB50PHAGXJS 

THE NORMAL (ESOPHAGUS 

The act of swallowing occurs in four stages. The first consists in the 
Toluntary propulsion of food fiom the mouth to the phapTix, The second is 
set in action by a reflex arising from the contact of food with the posterior wall 
of the pharynx, which leads to closure of the pa.ssages leading to the month, 
nose and larynx, together with a rapid perbtaltic wave travelling down the 
constrictors of the pharynx, which is followed by the opening of the hitherto 
closed pharyngO'Cesophageal sphincter formed by the lower division of the 
i^erior constrictor. Tlie third atage consbts in the propubion of the holus 
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by a peristaltic wave down the (psophagtu till it reacLcs tbc closed cardiac 
sphincter, the active opening of which constitutes the fourth and final stage 
of deglutition. 


DTSPHAGLA 

Dysphagia, or difTiculty in swallowing, la generally the first sjTuplom 
in diseases of the oesophagus. Owing to tho fixed position of the cesophagni 
localisation of abnormal sensations is very accurate, and a patient generally 
points to the exact level of obstruction. In some coses, however, reflex 
achalasia or spasm of the pharpigo'ccsophageal sphincter occurs simultane- 
ously, so that the patient experiences difficulty in initiating the act of swallow- 
ing aa well as feeling the obetmctioo in the passage down the tesophagua 
caused by the primary disease. 

The causes of dysphagia can best l>e considered accoftbng to whether 
the difficulty is experienced at the upper extremity, near the middle, or at 
the lower extremity of tic ensopbagus ; tbc last is the roost- common. 

(o) Pharyngo-aiojyhr^tnl dyspAt^io. — -This is most coniraonly a result of 
the upper dysphagia with an.'croi.a syndrome. In rare cases it is hj’sterical 
and it may also occur in various organic nervous diseases. Dpper dysphagia 
may bo caused by epithelioma, especially in wonien, end by e pboryngeal 
pouch, eipecwlly in old men. 

(5) ilyd'cuopha^cal dy^pha^i'a . — ^Tltis is almost always caused by epithe- 
lioma. External ptes.saro by an anouryam or mediastinal tnmonr rarely 
causes dysphagia. 

(c) liojfcr (tsophayeal dyspJiojia.— Dysphagia at the lower end of the 
ojsopbngus is most frequently caused by achalasia of the cardia and by epitheli- 
oma of the oesophagus. Next most frequent is the dysphagia caused by spasm 
secondary to peptic msophngitia and rcaophageal ulcer, and by careiBoma of 
the fundus of the stomach. X^astly, the dysphagia may be due to cicatricial 
Bteuosia secondary to peptic ulcer or to the pfaleginonoua oasophagitie resulting 
from the swallowing of boiling water or corrosive poisons. 

HYSTERICAL DYSPnAQIA 

TheoreticalU* there is no reason why hysteriwl dysphagia shonld not 
develop in the term of paralysis or inco-ordinatvon of the voluntary muscles 
concerned in the fi^t two stages of swallowing, in which food passes through 
the aewitive bucco-phatyngeal cavity. It would, however, be very nr^kcly 
to develop in the ffisophogua itwlf or at the cardia, .where the passage is 
enlirelv independent of voluntary action and under ordinary conditions is 
not felt, tho fowl disappearing into the void after passing the phaiyngo- 
cESophagcal sphincter, umess it is vet}' cold, very hot or in large lamps. 

Ilysterical dysphagia is, however, rare. The majority of cases so diagnosed 
are examples of the upper dysphagia vnth ana?mia syndrome, and others are 
really suffering from myasthenia gravis. It develops in patients who bans 
become nervous for various reasons, when some trivial incident draws their 
attention to the voluntary but normally aatomalic act of swallowing. Sliieh 
weight is lost. Recovery always follows simple psychotherapy by explanation 
and persuasion. 
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. DYSPHAGIA m 0BQA2{I0 NERVOUS DISEASES 
Byephagia may occur Iq various o^anie uervous diseases as a result of 
paralysis of tte muscles concerned in the first and second stages of Bwallo-wing. 
The cesophagus itself and the cardiac sphincter are never involved. In 
diphtheria the tosin ascends by the lympnatics of the nerves from the eite 
of the lesion to the central nervons system, where it puts tbs cells of the 
corresponding nuclei out of action. The paralysis of the soft palate, which 
results in regurgitation of food through the nose, and the rare pharyngeal 
paralysis which results in severe dysphagia, occur therefore only in the 
common faucial diphtheria and not when the primary focus is in a wound, 
the conjunctiva or elsewhere. The paralysis is nuclear in origin and generally 
develops in the second week, in contrast irith the more widespread paralysis 
caused by diphtheritic polyneuritis, which appears between the tmrd and 
sixth weeks. 

In the motor neurone disease, which includes progressive muscnlar 
atrophy and amyotrophic lateral aderoais, dysphagia may occur if the vagal 
nucleus is involved in the Ust stages of the common form beginning in the 
muscles of the hands. It always ocenta in progressive bulbar palsy, the form 
which begins iu the bulbar nuclei. Though myasthenia gravis is a primarj' 
muscular disease, it gives rise to a simple upper dysphsma, in which the first 
as well as the second stage of swallowing is affected. In the motor neurone 
disease the slowly progressive paralysis is nnaffected by any treatment, and 
there is no variation in the coarse of each day, so that once nasal feeding is 
begun it has U) be continued until death, which is not likely to be long delayed 
In myasthenia navis the dysphagia increases in severity as the day goes on, 
and considerable snoataoeoaa improvement may occur from time to time, 
so that a patient who has had to be fed temporarily by nasal tube may later 
be able to swallow quite well for weeks, months or years. Improvement in 
8\«'aUowing may be a direct result of the complete rest given to the muscles 
of deglutition by nasal feeding. Slight dysphagia can sometimes be con- 
trolled like other symptoms by ^ to 1 grain of epbedrine taken an hour before 
meals. In severe cases an injection of 1 to 2 mgm. of proatigmine may make 
swallowing possible for four or five hours, but it should be used only to tide 
over a period of great diiBcalty and not for Jong periods, as it may lead to 
increased weakness after the effect of the bi^dual dose wears off. Dysphagia 
is also a symptom of the acute bnlbar paralysis which may follow vascular or 
inflammatoTy lesions involving the nucleus ambiguus. 

In all forms of dysphagia due to organic nervous disease food of porridgy 
consistence is most easily swallowed, as fluids require more rapid action and 
lumps more powerful action than soft food. 

UPPER DYSPHAGIA WITH ANAEMIA 
(Patckson’s (so-called Pldmmeb-Vinson) Syndhome.^) 

The “ upper dysphagia with ansenua syndrome ” is much the most frequent 
cause of diMculty m swallouing involving the junction of the pharynx and 
*Thi3 syndrome was described by D. B. ^terson in 1909 and more fuUy in 1019. 
Vinson wrote about it in 1022 and lefeired to uafubliahcd work of Plummer in 1914, 
Paterson’s description v>ns more aenuafe than Vinson’s, so that the designation 
“ Plummer'Vinson ejndromo ” has no jusbfication. 
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ccsojjhagus. It occurs io about ]5i>cr <»iit of cases of tbe simple acUorlij-dric 
anajmia (also known as hrpockromic or microcytic ansmis (tide p. 603), 
which is common in women, hut very rare in men. The syndrome is the 
direct result of iron deficiency, which caoses not only the ansemia, hut also 
atrophy of the mucous membrane of the tongue and pharynx. The atrophy 
of tho pharyngeal mucosa results in a loss of sensibility, so that the afierent 
side of the reflex upon which the second stage of swallowing depends is 
impaired. The orderly activity of the muscles involved in the complicated 
act is disorganised and. swallowing becomes difficult or impossible. The 
pharyngo-cesophageal sphincter is particularly involved, the normal relaxation 
which allows the passage of food from the pharynx into the msophagns failiBg 
to take place (achalasia) or being actually replaced by spasm. 

The iron deficiency is a result of a diet containing too little meat and green 
vegetables, generally associated with achlorhydria, which interferes with the 
adequate preparation for absorption in tho intestines of such iron as is present 
in the food, and occasionally with amaU Intestine ffisoideis which prevent 
its complete absorption. In many cases there is also excessive loss of iron 
from menorrhagia. 

Symptoms. — The patient, generally an cJentnlous woman between 
25 and who has been in poor health for a Jong period owing to the presence 
of ausmia, gradually finds difficulty m initiating the act of awallowing, 
especially of solids. Sometimes, however, the dysphagia begins quite sud- 
denly, and it may occur intcnnittently. Severe cases m which dysphagia 
u the main symptom arc tare in comparison with those in which it is so 
slight that the patient does not mention it unless directly cross>queationed. 
The dysphagia is associated with atrophy and sometimes inflammation of the 
mucous membrane of the tongue and the pharynx. An otrophio condition 
also involves the lips, which ace thtu aad ineUstic with cracks at the angles 
of a narrow'cd mouth. Achlorhydria is frequently, but not always, present, 
and the spleen is occarionally enUrgcil. The naiW are often thin, brittle and 
Bpoon-shaped. 

Tho X-rays reveal no abnormality, uud the msopbagoscope shows nothing 
more than nii atrophic, inelastio condition of the pliaryngenl mucous mem- 
brane, which may contract and aggravate the dysphagia l>y adding a 
mechanical obstmction to the neuro-muscular disorder. 

The atrophic condition of the mucous membrane predisposes toepithelioma. 
About 50 per cent, of women with cancer of the mouth end a still larger 
proportion of those with cancer of the hypophnrynx and upper end of the 
cesophagus give a history soggestive of the syndrome. The fact that tho 
latter is almost confined to women probably explains why 80 per cent, of 
coses of epithelioma of the post-cricoid part of the pharjuix, wnich always 
epreads to and obstructs the mouth of tho msophagus, occur in women, 
whereas at least 80 per cent, of coses of cjucer of the middle and lower end 
occur in men. 

Treatment. — large mercury liougie should be introduced into the 
cesophagus from time to time until the dyspha;^ diaippears. The anremia 
responds to treatment with large doses of mon ; liver is without effect, except 
in the rare cases in \rbich it is Addisosiau. The atrophic condition of the 
mucous membrane also responds to iron therapy even if there is no anieroia. 
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Achalasia, of ths Oahhia (so-called Cabdiospasm) 

Etiology. — ^Achalasia of the canlia may begiu at any age, but most 
commonly m adults, and males and females arc equally affected. 

Pathology. — The hyper- 
trophy of the muscular coat of 
the ossophagns, which is always 
present, indicates that violent 
efforts must have been made 
to overcome some obstruction. 

As no organic obstruction is 
ever fmmd after death it was 
at ffrst thought that the spasm 
of the cardiac sphincter was 
present, and the condition was 
called cartftospasni. As the 
symptoms may be present 
without interimsaioa for many 
years before death, hyper- 
trophy of the cardiac sphincter 
should result from the long- 10.-Di.gi.ii.. ef iiom.1 ...llowiug .a .eeu 

A»r»r# lo eoccesaire nconds. 00, 

continued spasm. In very few «wpb,pu; B. boloj ef food ; CC. cardlw 

aatopsies.thowerer, has there epbrncter; DD. dfspbrann; S, tpiae; H. 

been any hypertrophy, and in heart i F, gM-eontalning fondoa of aiomach. 
several cases in which the 

cardiac sphincter, ^wbich} is nonnatiy about one inch long and corresponds 
wtb the whole of the abdominal cesopbagus, was exposed by operation, the 
muscle was found to be unusually 
thin. I believe that the obstruc- 
tion is caused not by spasm bat by 
achalasia (q, not; 
tiou), or absence of the normal 
rclaiationof the cardiacsphiacter, 
which should occur when each 
peristaltic wave teaches it (Figs, 
iff and Id/. Food stagnates m toe 
Fia. 18 — Drawings tom a caao of dilated Oesophagus, which dilates as more 

phagassecondary taacfasIasiaofthecanliM and more collects in it; the dis- 
uptincter. (a) Dilated (esophagus filled tension ofthe tfisophagusacts as a 
with a 7-inch coli^ of opaque fo^; powerful Btimnlus to peristalsis, 
sphincter closed. (6) Opaque food passioe ‘ i_- . • • . , 

into stomach through sphincter which baa Which is excessively violent and 
opened after additional food bos raised continues at intervals throughout 
column in csophasns above 7-inch height, the day. This is the cause of the 
(e) Return to conclition of (a) after excess hvDertrouhv 
of food over the 7-inch colama has entered ^K~, -j .i_ » 

etomach. Kote absence of gavhubUe from evidence that the 

fundus of stomach. condition is due to achalasia and 

not to spasm is afforded by the 
fact that, although strong peristaltic waves are unable to overcome the 
obstructiou, the weight of an iudiambber tube filled with mercurj" is 

19 
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sufficient to cause it to tlrop into t\ie stomacb. the actual passage throueh 
the car^c sphincter being often inappreriable to the band holding tie 
mercury bougie, wliicb can be nritbdia’ini trith ei^ual ease. It is not 
gripped, as the finger is gripped when it enters or is withdrawn from a 
Bpasmodicaily contracted anal sphincter. 

The achalasia is a result of inflaTatnation, fibiosb or simple atrophy of the 
ganglion cells of the myenteric (Auerbach's) plexus, which form a relay station 
for the Tagus on its way to the muscle fibres of the ccsophagus. The Tngi 
themselves are unafFerted. 

The dilated ceaophagus may be able to hold as much as two pints, and 
its citcumfeTcncc may exceed 6 inches. 

SjTTiptoms. — Achalasia of the cardia generally develops gradually, a 
slight attack, lasting for a day or two, being followed by a period of freedom 
for a few days or even several veela or months. Attacks then occur at 
gradually shorter intervals, until finaUy the condition becomes permanent. 
The patient feels os if the food “ etiefca.” He often recognises that the 
obstruction is beneath the lower end of tho atcronm, but sometimes the 
sensation is felt in tho npper part or middle of tho chest. Sometimes actual 
pain is produced. Salivation occurs in every case. 

^Vs a rulo the patient volontarDy relieves his discomfort wjthm a few 
minutes of fioiabing a meal by bi^iuc up the greater part of what he has 
eaten mized with saliva. Ec realises that this comes from his chest and not 
bis abdomen, and, unlike true vomitbg, it is not associated with nausea, 

The weight of the column of food in the dilated cesophagus after a meal 
is BUfficieot to force a small proportion of the llaid present through the 
cardia as a very narrow stream ; but as soon os the height of the column 
falls below a certain point, gcoeraliy about 7 inches, or the individual lies 
down, the pressure becomes insufficicat and the ilow ceases IFig. 17). Consc* 
quently, stagnating food mixed with mucus isalwayapTCSCut in tho ossophagus, 
and a considerable quantity can be removed from it even after a fast of 21 
hours. No regurgitation occurs on lying down as tho phaiyngo-cesophsgeal 
sphiuctec is atwa}*5, os in normal people, closed except duriog the act of 
swallowing. 

The cDsophagoscopc shows that tho entry to the cardiac Bplunctcr,'which 
is generaUy at the level of tie diaphragm but may bo within the thorax or 
wi^n the abdomeu, is completely closed. Tho mucous membrano may be 
normal, bat owing to the piolonged stasis of food it is often clironicaHy 
inflamed, especially in the lowest part, and there may be BuperJicial erosions. 

In the absence of treatment the general health remainsgood in spite of the 
fact that weight is often rapidly lost. At a certain stage a condition of 
equilibrium develops. Though the diet has to be limited tho patient loses no 
more wmght, end though he » less eltoog than formerly, he may contiauo to 
live in this condition for many years and attain old age. 

Diagnosis. — The patient's description of his symptoms is gcuerally so 
characterhtic that a diagnosis of obstractlon in the region of tho cardia can 
be made with a considerable degree of probability. It is next nccessary to 
decide whether this U due to achalasia, cancer, or spasm associated with 
ecsophagitis or peptic ulcer. The absence of pain and of serious constitutional 
symptoms in spite of rapid loss of weight, the comparatively early age of 
many patients, and, in cases in which an early diagnosis has not been made, 
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the long duxatiou of the illnesg point to achalasm rather than to growth. 
The diagnosis is confirmed bf the X-rays : in achalasia the shadow of the 
dilated cesophagus narrows abroptlj* and ends at the entry into the sphincter, 
cither on a level with the diaphragm or a short distance above or below it. 
As each additional quantity of food ia swallowed, a narrow and uniform 
channel is seen for a moment to Join the oesophagus with the stomach before 
tbo sphincter closes again. In peptic nicer of the lower end of the cesophagus 
the sphincter remains open, but a narrowing is seen Just above as a result 
of spasm with or without cicatricial contraction, and the round crater of tbc 
ulcer may he recognisable. In carcinoma the lumen of the cardiac sphincter 
is replaced by an irregular channel which extends a varying distance up into 
the cesophagus, the unaffected part of which is never as dilated as in achalasia, 
and except in the later stages the opaque fluid continues to pass slowly 
through the narrow irregular channel into the stotftach till tho oesophagus is 
empty, whereas it is never empty in achalasia. If theta remains any doubt 
about the diagnosis this can generally be settled by inhaling amyl nitrite, 
■which results in dilatation of the sphincter and evacuation of tho cesophagus. 
Farther evidence pointing to achalasia b the ease with which a mercury tube 
passes through the cardia in contrast with the complete obstruction offered 
to its passage by a growth. Lastly, occult Wood is present in the stools in 
cancer, but never in achalasia. 

Prognosis.—If the condition b rccogubed at the onset of symptoms, n 
permanent cure often results from treatment, but if treatment is mstifuted 
only after the cesophagus has become dilated, cure as distinct from mere relief 
of symptoms b less likely to be obtained. In tbe absence of treatment death 
has ocenned at an early stage in very acute cases ; but more often the patient 
survives for a considerable period, even for forty years. In rate cases a 
diverticulum may form in the lower end of tbe dilated tosoplingus or cancerous 
degeneration of a w'ort developing on the chronically inflamed mucous mem- 
brane may occur. Xn long-standing cases respiratory complications may result 
from pressure by the enormously distonded ceaopbagiw, or from regurgitation 
of the cEsophageal contents into the pharynx and aspiration into the lungs. 

Treatment. — ^Nitrites ore the only ^gs which cause relaxation of the 
closed cardiac sphincter. Unfortunately the effect is so evanescent and the 
general symptoms which result from inhalation of amyl nitrite, which is the 
moat effective, are bo unpleasant that they arc rarely of any use. The simplest 
and most effective treatment is by means of a series of mercury bougies, tbe 
smallest of which b 24 and the largest 34-cauge. They are made of rubber 
tubes closed at the top and ■with a rounded lower end, and are half-filled with 
mercury. Three or four of increasing diameter can generally be passed at the 
first sitting. Afterwards only tbe largest bougie which the patient can himself 
pass should be used, preferably 34-gango. It drops easily through the cardia 
and requires no pushing. It b kept in position for as nearly a quarter of an 
hour as possible. Tbe patient fe^ relieved and icafiscs that “ the passage 
is cleat ” as soon as it is withdrawn. It should be passed immediately before 
meals ; the food then enters the stomach without difficulty. In very early 
cases the tube may only need to be passed once. Generally, however, the 
tube had to be passed before each meal at first, then once a day, and gradually 
less often, till finally it b used only at rare intervab when the patient feels 
that some slight obstruction b returning. In chronic cases, which are always 



580 DISEASES OF THE DICESTIVE SVSTExM 

afsociated with aecondarj* (xsopliagitis, the diet for the iirbt two or three 
weeVs of treatment shoidd conaisb of notfaing but a pint of n^k taken three 
or four times a day immediately after the passage of the bougie ; half a 
pint of water should be drunk ten mumtes later. In the very rare cases 
in which a mercury bougie cannot gain access to the sphincter owing to the 
kinking caused by great elongation in addition to dilatation of the ccsophagns, 
the cardiac sphincter should be stretched by the fingers iHserted through an 
o]>eninp made in the stomach after laparotomy. 


DIVERTIGULA. OF THE PHARYNX AND (ESOPHAGOS 

/Etiology and Pathology. — Diverticnla may develop from the anterior 
wall of the middle third'of the oesophagos by the traction resulting from 
adhesions between inflamed glands near the bifnreation of the trachea and 
the wall of the msophagua ; these "traction diverticula” are generally 
less than an inch in depth and rarely give rise to s}'mptoms. 

A (livcrticulom, which has given rbe to no symptoms, is occasionally 
discovered at the lower end of the a:sophagas daring a routine X-ray examina- 
tion. Its origin is generally obscure, but in two of the four cavs I have 
seen it was associate with achalasia of the cardla. 

Pressure diverticula are rare, bat of considerable clinical importance. 
They occur only iu adults, especially elderly edentalous men who habiiuaUy 
swallow lumps of unchowed food. They develop at the muscular ^ap on 
the posterior wall of the pbaeynz between the upper and lower divisions of 
the inferior constrictor of the pharynx at the level of the cricoid oartilago. 
They ate really diverticula of the pharynx and not of the msopba^, though 
they are generally described as msopbageal. The lower uivi«on of the 
inferior constrictor of the pharynx (tne crico-phatnygeus muscle) forms a 
sphincter surrounding the entrance to the oesophagus. It is closed at rest, 
but opens during each act of deglutition the moment the food reaches it. 
^yhcD, as a result of neuro-rauscular inco-ordination, it fails to open 
(achalasia), the food is forced against tbo weak spot on posterior wall of 
the pharynx immediately above the sphincter. A pouch of mucous membrane 
may thus be formed. This Iwcomes progtessively larger towards one side, 
generally the left, owing to the accumalation of food in it, until it may finally 
measure os much os 5 mehes in depth and be huge enough to contain over a 
pint of fiuid, iu which case it may extend into the posterior mediastinum. Its 
wall is formed of mucous membrane and submucous tissue without any 
unsserdaT co v ering . 

Symptoms. — Diverticula of the pharynx sooner or later cause pro- 
gressive dysphagia, which may be prccedwi by irritation of tic throat and 
increased secretion of mucus. The patient complains of olistruction in 
the neck when he swallows, and a small quantity of food is regurgitated at 
varying intervals after meals. A» the tao increases in site, the symptoms 
become more marked owing to obstruction of the ccaophagus by the dis- 
tended diverticulom, which finally forms a prolongation of the pharynx, the 
oesophagus opening as a transverse alit in its anterior wall. Increasing 
quantities of food ate brought up, mmd with a large amount of mucu-s, 
and food eaten several days before may be recognised. The patient becomes 
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steadily more emaciated. Distension o£ the sac often causes pain, wliich 
is relieved when it is emptied. An itriteble cough is often present, and 
dj’spnoea may result from pressure on the trachea. A largo diverticulum 
containing food may form a visible tumonr in the nock, generally on the 
left side, which can bo emptied by piessnio, the food returning into the 
pharynx, but in most cases there is no palpable tumour. 

The size, shape and exact position of the diverticnium can be recognised 
with the X'lays after a barium meal. 

Treatment.— The only satisfactory treatment is excision. Whilst waiting 
for operation the patient should be fed through a catheter, which is introduced 
over a string swallowed when the sac is empty ; if no dnids are taken for 5 
or 6 hours the string always reaches the Btomacb, 


(ESOPHAGITIS 

Two distinct forms of oasophagitU occur, both of which may be either 
acute or chronic. In one the irritants which cause it are either hsmato< 
genous or swallowed. In the other form, which, unlike the first, is often 
associated with ulceration, the essential factor is the presence of acid gastric 
juice in the msophagus. 


A. SiMPiE (Esopjiioms 

(a) Acute 

.Etiology. — ^Acute simple oesophagitis is a rare complication of various 
acute infections and toxicmias, such as scarlet fever. It may also com* 
plicate cancer of the cesopbagus and spread from acute pha^gitis. In 
5 pci cent, of fatal cases of (Uphtheria the inilammatiou spreads from the 
fauces into the oesophagus, and in very rare cases the membrane extends 
os far as the cardia. The impaction of a foreign body in the cesopbagus 
may cause local suppuration. Acute inflaromatioii results from swallowing 
boiling water or corrosive poisons, taken by accident or in attempted suicide ; 
owing to the obstruction to the passage of the cesopliagcal contents caused 
by the narrow cardiac sphincter the lower end is the part most affected, 
the upper extremity being next most seriously injured. 

Symptoms. — In mild cases there may bo no symptoms, but more or less 
dysphagia is generally present ; in severe cases deglutition is so painiul 
that the patient may be afraid to swallow his saliva or relieve bia urgent 
thirst by drinking. There may also be constant pain beneath the sternum. 
Attempts to swallow often prove unsuccessful owing to reflex spasm and 
the food is immediately rejected. Mucus is expectorated, together with blood 
and pus in severe cases. 

Treatment. — In severe cases nothing should bo given by mouth, but 
saline solution must be injected into the rectum or intravenously. Morphine 
is required for the pain. IVhen the pain b^ias to subside a tablespoonfiil of 
olive oil followed by 6 oz. of milk can be given in every 3 hours. Solid food 
should not be given until swallowing no longer causes pain. Complete obstruc- 
tion necessitating gastrostomy b likely to occur in severe cases following 
corrosive poisoning. 
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(i) Chronic 

^tioIogy.—Chronio tcsopliagitis results from tbo coustant 8wallowm| 
of iTrilants, the moat important of which ate strong pAcoliolic drinks, and 
from septic conditions of the teeth and naaopharynr. It is also a common 
scqnci of the stasia of food In the dilated ccsophagns in achalasia of the 
cardia (p. 577). 

Symptoms.— As the condition is frequently associated with chronic 
pharj’Dgitis and gastritis, it is generally impossible to isolate the symptoms 
of one of these from the others. The morning roinitingof alcohohcs is mainly 
the result of crsophageal catarrh. 

Treatment. — ^The oesophagilis quickly disappears when the sources of 
irritation are removed. Tho p.atient should become teetotal, and all septic 
foci in the mouth and pharynx should be treated. 

B. Piimc QlsoPiuoms ami UtcKB 
(a) ^cute Pcflic (TlsophiujUis and (Csophaffeal Ulcer 

Etiology and Pathology.— Acute peptic cesophagilis and aente «ao* 
phngeal ulcer occur at all agc.s ; the latter is one of the causes of fatal bsmatc- 
mesis and roelmna in infants. It is always a sequel of severe vomiting in 
an enfeebled individual with low tcsiatance. The acid gastric contents are 
rotnined in the ccsopbagus just above the closed cardiac sphincter, where 
their irritant action ^ves rise to intlammatiou, the lower end oHhe cssophagiu 
being generfillv alone involved. In most cases the acute asophaptis is 
associated with the presence of one or more acute ulcers just above the 
sphincter 

The majority of cases follow post*operatjvc vomiting. Less frequently 
they result from the vomiting caused by pyloric obstruction secondary to 
a chronic gastrio or duodenal ulcer. In one of my patients acute msophagitis 
followed prolonged sea-sickness. 

Symptoms. — The most common symptom of acute oesophageal ulcer is 
bsmatemesis. It may begin between and 48 hours after an operation 
which has been followed by aevere vomiting. Heartburn and occasioimlly 
a burning pain may be felt behind Iho lower end of the sternum, specially 
on swallowing. The symptoios rarely persist for more than 10 days after 
an operation, but in other cases they may continue for long periods, though 
it is doubtful whether a chronic ideet ever develops from this condition. 
Death may occur from hsmorrhage or from perforation of an acute ulcer 
into the pleural cavity, sometimes without any warning symptoms. 

Treatment. — The patient shonld bo kept in the erect position and given 
small quantities of rnilk every three hours. Five minutes after each fe^l he 
should drink a few ounces of water. 


(l>) CAronic Actd (EwpAayilw and dsopha^caJ Ulcer 

etiology. — Simple chronic ulcer of the cesophagns was formerly rcRuded 
as little more than a pathological cariosity, but a recognition of its clinical 
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featutcs lias in recent years abovm that it is not nneommon. Between 1929, 
when I first became familiar with the dinical picture, and 1911, 1 saw about 
20 cases in private patients in comparison with some 350 of duodenal and 
70 of gastric ulcer. The incidence is greater among men than women ; the 
majority occur between the ages of 50 and 70. 

Pathology. — Q^ophageai ulcers have all the anatomical characteristics 
of chronic gastric and dnodcnal rdeers. In fatal cases heterotopic gastric 
mucous membrane has sometimes been found in the oesophagus ; it probably 
secretes acid gastric juice, which collects in the lower end of the CBSopbagus 
immediately above the closed sphincter, and in course of time an erosion and 
finally a chronic nicer develops as a result of peptic digestion of the very 
vulnerable stratified epithelium. In a large majority of cases, however, 
the ulcer is associated with that form of diaphragmatic hernia of the stomach 
which is the result of congenital shortness of the cesopharas. Owing to the 
absence of the normal valvular mechanism at the cardia when the ccsophagus 
joins the fundus at its apes in the thorax instead of at its inner aspect In the 
abdomen, regurgitation of the acid contents of the stomach occurs whenever 
the pressure at the cardia is sufficient to overcome the resistance offered by the 
closed sphincter. This happens on lying down and on increasing the intra- 
abdominal pressure by leaning forwawl. 

Symptoms,— Diacotnfort or pain, often of a haruing character and some- 
times described as heartburn, occurs under the lower third of the sternum 
whilst eating solid food, hot drinks or strong alcohol. The pain may also 
occur on leaning forward and shortly after lying down. It often radiates to 
the back and occasionally to the left shoulder or left side of the neck. At first 
the pain lasts for only a few minutes, but later it is prolonged and the patient 
may become frightened to eat. The food sometimes appears to stick at the 
lower end of the ccsophagus before passing into the stomach. The spasm 
which causes the dysphacria eom<*times leads to effortless regurgitation of sour 
material. The pain is relieved by alkalis and can generally be completely 
prevented by taking only fluid food. Progressive emaciation and anaimia 
are common in chronic coses. As with chrome gastric and dnodcnal ulcer, the 
symptoms at first occur for periods of varying duration witli intervals of 
complete freedom. 

Occult blood is always present in the etools. Hicmateinesis, which may 
be severe but is rarely fatal, is a common complication and may be the earliest 
symptom. Perforation into the mediastinum, pericardium or peritoneum ia 
rare, but it is a mozo cotnzaon cause of death than hsemorrhag$. In very 
chronic cases a fibrous stricture may develop and lead to more or less complete 
obstruction. 

The clim’cal picture may be confused by association with a gastric or 
duodenal ulcer. Excessive salivation is common. This may lead to aerophagy, 
which occasionally causes severe pain in the left hypochondrium owing to 
inability to expel the excess of gas from the stomach on account of ce.sophageal 
spasm (aeroffastrie bloquec). 

An X-jay examination during the swallowing of a barium emulsion 
generally shows no abnormality, thoi^ the emulsion may be held up by 
spasm at the lower end of the ossophagos. The ensophagus may be slightly 
djlftted, but there is never anything approaching the characteristic mega- 
cesophagus caused by achalasia of flie car^a. \Vhen a semi-solid opaque 
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mco] 13 svrallowcd, or if the opaque emulsion is swallowed whilst tho patient 
is Ijing down, a characteristic picture is ohtained. This consists of a narrow* 
ing caused hr spasm near the lower end of the ccsophagus; below thb is a 
rounded shadow corresponding wi^ the crater of the ulcer, and below this 
again is the normal cardiac sphincter, In which two or three longitudinal 
folcb can often be recognised, passing to the stomach, a small portion of 
which is gcnerallj above the diaphragm and separated from the rest of the 
Kfomach !))• a narrow neck. 

It is sometimes odrisable to coofinn the diagnosis by ocsophagoscopy, 
though nccasionally the ulcer itself cannot be reached owing to the spasm 
just proximal to it. If there is any doubt about the nature of the ulcer, a 
fragment of its margin should be removed foe microscopical examination. 
The ulcer is always associated with inflammation of the mucons membrane 
of the lower third of the ecsopbagus. 

Diagnosis. — The diagnosis of peptic (esophageal ulcer mast be made 
from a consideration of the spnptoms, oa the condition U generally missed 
in a routine radiological examination- The latter, however, serves to exclude 
achalasia of the cardia and cancer of the cesopbagus, which might be regarded 
as the cause of the dy^hagia, though substema! pain and heartburn arc 
never present in achalasia. 

Ulcer of the cesopbagus is cUoically mdistingnishablo from acid ccsC' 
phagiiis affecting the lower end of the msopbaps ; the latter may be 
associated with spasm, but no actual nicer can Bo recognised cither with 
tho X-rays or the oesopliagoscopc. 

Treatment.— A paticat with msophagea! ulcer should be given a pint 
of citrated milk and 4 oz. strained orange juice 4 tunes a day without any of 
the thick feeds whicB can be safely in cases of gastric and duodenal 
ulcer. Be should sit up all day and have the bead of Jus bed raised by blocks 
so as to prevent stagnation in the lower end of the cesopbagus, and he should 
drink a few ounces of water a quarter of an hour after each feed so as to wash 
its remains into the stomach. .Maximal doses of atropine and a tablespoooful 
of olive oil should be given a quarter of an hour before each feed in order to 
overcome spasm. The treatment should be continued until not only alt pain 
and dysphagia have disappeared, but also until tho X-rays show no trace 
of a crater and the occult blood bos disappeared &om the stools. If the ulcer 
docs not heal within a couple of mouths, or if, when first seen, much cicatricial 
narrowing with secondary stasis in the oesophagus is present, a gastrostomy 
should be performed without further delay. When the ulcer has completely 
healed, any stenosis which may be present should bo treated by dilatation 
with, graduated boogwa ^viv/ra). 

Ill peptic ecsophagitis without ulceration the spasm can generally he 
quickly overcome by tlio passage of graduated mercury bougies. The patient 
should be dieted as if ho bad an oesophageal ulcer, but much le.'w prolonged 
treatment is required. 


NON-MALlGNAJrr STRICTURE 

.Etiology. — Stricture of the ecsonbagns is in rare cases congenital ; the 
middle part of the cesopbagus may be represented by a fibrous cord, or the 
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lower part may opea into the trachea or into one of the bronchi. It may 
also bo a sequel of the acute cssophagitis resulting from caustic poisoning 
or the impaction of a foreign body and of the healing of a chronic peptic ulcer 
just above the cardiac sphincter. Syphilitic strictures arc very rare. 

Treatment. — Fibrous strictures must be dilated by the passage of bougies 
of gradually increasing size. They should be guided into the stomach by a 
string, previously swallowed, threaded through a metal olive at their lower 
cud. There is a constant tendency to teenr, so a mercury bougie must be 
passed at regular intervals. In acquired cases in which the origin is obscure, 
the Waesermanu reaction should be tested ; if it is positive, anti-syphilitic 
treatment may produce much improvement, though dilatation by bougies 
is generally required as well. 

CAKCER OF THE (ESOPHAGUS 

Etiology. — Cancer of the ccsophaj^ occurs with about one-third the 
frequency of tancer of the stomach. Over 70 per cent, of all cases occur in 
men, but 80 per cent, of upper oesophageal growths occur in women (p. 576), 
Among 100 cases of cancer occurring in the alcohol trades (barmen, cellarmen, 
waiters and brewers) about 15 affect tbc msophagua compared with 7 in men 
working in other trades, showing that the chronic cesophagitis caused by 
excessive indulgence iu alcohol is a predisposing cause. 

Pathology.— hlost growths of the tesophagus ate epitheliomata. They 
axe most common in the lower end and then at the level of the bifurcation of 
the trachea, these being the narrowest parts, tbe mneous membrane being 
consequently most subjected to friction by coarse food. Less frequently they 
- occui at tbe upper end of the cesophagus ; it b then impossible to say whether 
an epithelioma is a primary growth of the pharynx, from which it has spread 
into the cesophagus, or a primary growth of the cesophagus which has spread 
into the pharynx. Ulceration occurs at an early stage. Accumulation of food 
above the obstruction leads to progressive ddatatiofl, and the efforts of the 
ccsophageal musculature to overcome it results in hypertrophy, but the dilata- 
tion and hypertrophy are comparatively slight except in cancer of the lower 
end, as when the obstruction is higher up, vomiting occurs so quickly that 
very little food can accumulate. 

Symptoms. — Dysphag^ is almost always present, and b tbe first ajTnptoin 
in a large majority of cases. Most frequently a patient in perfect health 
one day experiences a slight dbcomfort on swallowing; soon he notices 
that his food seems to stick for a moment before passing on into hb stomach. 
The difficulty becomes slowly but steadily more marked, with rare inter- 
missions lasting for a few meals or at most for a few days. The patient often 
manages to swallow bis food by chewing more thoroughly, by taking smaller 
mouthfuls, and by drinking after each mouthful. More uud more effort 
is required, until after a period, which is generally between one to four months 
but may be as long as a year and a half, solid food ceases to pass at all and is 
regurgitated into the mouth a few scctaids later. After an average of eight 
months there ia complete obstruction to the passage of fluids as well as solids. 
The patient generally localises tbe position of obstruction correctly, but 
he occ!isum.illy thinks that it is in tho upper eml when it is really m the lower 
third. 
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PjIu occors in onJ/ ‘iO per cciit. of cases ; it is most freqoendj absent 
wbea the growijj is in the lOTist third of the cpsophaens. it occasionally 
t^gins a few days before or eimoltaneonsly with the dysphagia, but mote 
commonly it is not noticed nalU the latter has been present for one or two 
months. The pain may be present only doting deglutition, disappearing oa 
soon as the food passes the ohstmetioo. It i.4 aitnated at the level of the 
obstruction and often passes through to the baeV. 

Regurgitation of food almost always occurs sooner or later. It j^netally 
begins between one and two months after the onset ofsjTnptoms and is rarely 
delayed as long as six months. Wten the growth is sitnated in the upper 
third of the oesophagus the food is violently ejected out of the month or 
even from the nose after a conghing effort. When the middle or lower 
third is involved, the food regurgitates without effort into the mouth, often 
immediately after meals. If the oisophagns is dilated, food may be regurgi- 
tated any time up to two liotjrs after being swallowed. The food is completely 
undigested and alwaj s coutaina tnucons saUva, often m'conBtderable quantity 
as continnons salivation is common. Regurgitation of saliva alone occurs 
when the obstrnction b suiBcient to interfere with the swallowing of fluid. 
The regurgitation of the contents of the dilated oesophagus gives relief to any 
discomfort or pain which is present. The regurgitated material sometimes 
coulaina blood and pus, and in exceptional oases is very foul ; occasionally 
several ounces and, m rare cases, a large quantity of blood is vomited. 

Progressive emaciation occurs owing to the smaU amount of food which 
is taken, and when obstruction is complete the loss of weight is very rapid. 
The appetite may remain good, and hunger may be very distressing in the 
early stages, but this becomes leas marked as the disease progresses. Severe 
thirst with dryness of the mouth is sometimes present, and fetid breath 
is common when there is extensive ulceration. In the late stages small hard 
glands are often felt in the neck, especially just 8bo\e the inner end of the 
clavicle and beneath the lower jaw. 

The vagus or recurrent laryngeal nerves, especially of the left side, may 
be involved, and one, or rarely both, vocal cords may consequently be 
paralysed. Pressure on the cervical sympathetic may cause contraction 
of the pupil with alight eaopbthalmoa and narrowing of the palpebral fiisuia 
on the affected side. Compression of the trachea or the main bronchi by 
the tumour or by secondaiy glands iD.ay cause hoarseness, coughing and 
dyspnasa. Perforation into the trachea or a bronchus gives rise to a patoiysni 
of coughing and dyspncc.% whenever food is swallowed, and death from 
hroncbo-pneumonja or gasgreo^ pJ the Jnn^ is likely to occur. Perforation 
into the pleural cavity may prodace an empyema, but a serous pleural 
effusion may develop without perforation. 

Diagnosis. — In n large proportion of eas*^ it is possilde to njnkcadefvfdle 
diagnosis from the history and from the information obtained with the 
X-rays, which should always be nsed without delay in cases of dysphagia. 
Before girfng the opaque meal the thorax should be examined from every 
direction in order to exclude an aneurysm, although in the very rare esses 
in which this causea dysphagia other more eharactenstic symptoms generally 
nuke the diagnosLi clear. Occasionally a growth of the msophagus or 
secondary glands throw a shadow with the X-rays, hut this is rarely obvious 
until the Bjinploms have been present for a considerable time. With an 
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opaque meal the X-rays show the position nod length of any natromng of 
the Inmen of the c^phagus, the degree of diJatatioa above the obstruction 
and the amount of obstruction, but the latter may be in nart caused by 
spasm. In the earliest stages, when the himen is not much reduced, the semi- 
floid opaque meal may pass down without revealing any abnormality. Some 
ordinary food which is known to cause pain or difScuIty should then be 
swallowed with the opaqne duld ; spasm is induced and the position and 
extent of the growth can be clearly recognised. 

The diagnosis of a growth from adndasia of the cardja has already been 
considered (p. 578). The presence of bard glands in the neck maW the 
diagnosis of cancer extremely probable. In the rare cases in which the 
history and the X-rayn leaw the diagnosis in doubt, and especially in early 
cases, an examination should be made with the cesophagoscope, by means 
of which the nature of the obstruction can generally be recognised, and a 
fragment removed for biopsy, though failnre to detect malignant disease in 
the excised fragment does not exclude the possibility of cancer. 

There mav be considerable difficulty in diagnosing between an epithe- 
lioma of the lower end of the ocsophagns, which spreads upwards, but very 
rarely downwards into the stomach, and a primary carcinonaa of the fundus 
of the stomach, which almost invariably mvoU'cs the cardiac orifice sooner 
or later. With the former the dysphagia is the iirst symptom ; with the 
latter anorexia, pain after food, loss of weight and strength, vomitinn and 
increasing pallor may appear before the dysphagia, bat this is not always 
the case, as dysphagia may be the only symptom. When the tumour is gastric 
in origin the X-rays show a filling defect, together with irregularity of the 
folds of mucous membraue and encroachment on the transparent arc which 
is normally formed by the gas in the fnndus, and sooner or later a mass can 
be felt higb up under the left costal margin. 

Prognosis.-— Death occuts between 2i months and 21 years after the 
onset of symptoms, the most common period being between 6 and 12 months. 
It is most Requeutly due to broacho-pneumonis, exhaustion from starvation 
bei^ the next most common cause. 

Treatment. — ^The radical treatment of cancer of the cesophagua by 
excision of the growth has in the past very rarely been successful. Becent 
improvements in the technique of thoracic surgery have resulted in the 
snccessfol removal of a steadily increasing number of growths of the middle 
and lower end of the cesophagus. As the diagnosis in the early stages when 
tic gruwtfi is stiff qcf’tfc sanrff sad ijcedhsd effewAf Iv quite essf, tie presgects 
of radical surgery should continue to improve. Though I have not seen 
any cases which could be regarded as cured, dysphagia has completely dLs- 
appeared and the patient has been able to eat ordinary food and lead an 
active life for many months. Two different methods may be tried, and in 
some cases when the symptoms return after one the other can be safely 
used. The first is by means of maximal doses of deep X-rays given from 
different angles. The usual dosage is much too small, but when only just 
insufficient to produce amemia a:^ burning of the skin is give^ rapid im- 
provement follows. The other method is by the direct implantation of radon 
seeds through an <BSophagoscope. 'When growth is so long that the lower 
cud cannot be reached, additional seeds can be implanted from below through 
an cesophagoscope introduced through an opening in the stomach. 
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With modem sorgery and the modern forms of radiotherapy it is now 
rowly necessary to insert tubes, but if obstruction ia the middle of the eeso- 
phagus cannot be overcome, a spiral metal tube should be introduced throagh 
an oesophagoBcope, if necessary after pielinunaiy dilatation of the stricture by 
bougies. Its lower end reaches beyond the growth, whilst the upper funnef- 
shaped end rests on its prozimal margin. The tube can be left in situ until 
the end, bnt it sometimes leads to so much dilatation that it passes through 
the obstruction and is expelled per oni/m 

So long as any obstruction ia present the food should be aemi-iluid or 
fluid, and should be taken in small quantities at frequent intervals. Some 
patients are able to swallow raw eggs whole. As large a dose of atropine as 
possible short of producing unpleasant symptoms given half an hour before 
each feed and a dessertspoonfol of olive oil just before often help its passage 
through the stricture. 

Gastrostomy is required only in the comparatively rare cases in which 
sudden complete obstruction occurs in inopctaule cases before there has been 
time for radiotherapy to bo applied, and a tube cannot be introduced owing to 
the growth bang at tbe upper or lower extremity of the irsophagQS, 

Abthur Horst. 


DISEASES OF THE STOMACH 

INTRODtTCTION 

r. FTOCTIOXS OF THE STOMACH 
(o) Dir^eslion. — The pepsin of the gistnc juice digests proteins in the 
presence of free hyilrochfoiic acid. Its activity rapidly falls when the amount 
of free acid present sinks below 0-03 per cent, until it fiimlly cea«e3 in 
complete achlorhydria, even if hydrochloric acid is stiU present in organic 
comoination. In spite of this digestion of proteins remains unimpaired in 
achlorhydria, as the tppsin of the pancreatic juice la capable by itself of 
digesting oil the proteins consumed in ordinary meals. An increase in tbe 
free hydrochloric acid above the average normal does not lead to any iocrc.'vse 
in peptic activity. 

(b) Prolcclion 0 / the sviall inUslitie from injury. — An important function of 
the stomacli is to protect the small iatestme from thermal, chemical and 
mechanical irritants. Very hot and very cold food and drink arc brought to 
the liody temperature ; the gastnc juice dilutes chemical irritants, such a* 
alcohol, and softens hard particles, and tbe churning mo%*ements in the 
prepyloric region break up lumps of insufficiently chewed food. At the same 
time the stomach attempts to protect its own mucous membrane from 
damage by secreting mucus in response to stimulation by chemical and 
ntechanical irritants. 

(c) The anlit^ltc acid barrier of the stomach. — The free hydrochloric odd 
of the gastric juice is a very effirient germwido and japitlly destroys strepto* 
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cocci swallowed from the mouth, thtoat aud nose, as well as organisms 
present in contaminated food aud dnnk, each as those of typhoid fever and 
bacillary and amcebic dysentery. It also helps to keep the reaction of the 
small intestine at a level which prevents ita invasion by B. coU from the lower 
leum and colon. 

(d) Influence on the blood and spinal cord. — ^The gastric juice contains an 
enzyme, hsemopoietin, the " intrinsic factor" of Castle, which acts on some- 
thing present in protein food, the " extrinsic factor,” to produce a substance 
wliich is stored in the liver and is the normal stimulant for the formation 
of red corpuscles by the hone marrow. • It ia produced by the glands of the 
body of the stomach, the chief and parietal (oxyntic) cells of which secrete 
pepsin and hydrochloric acid respectively. The gastric juice also contains an 
enzyme, ncuropoietin, which is produced by the same glands and acta in the 
same way as haimopoietin to form a substance which is essential for the 
nutrition of the central nervous system. 

The presence of free hydrochloric acid helps the conversion of the iron 
contained in food into a form tn which it b easily absorbed so os to become 
available for the production of htemoglobin. 

U. GASTRIC DUTHESES 

The anatomy and physiology of the stomach of 80 per cent, of healthy 
people are so well adjusted to the exigencies of ordinary life that they aro 
likely to reach old age without ever suFeriog from any chronic gastric db- 
order. Of the remaining 20 per cent, approximately oue*half ate bom with 
a hyperslhenic gastric diaihesu, and most of the other half ate bom wth a 
hyposthenic gastric diathesis, both of which arc often familial. The former 
hove hypcrchlorhydria, winch b often, though not invariably, associated 
with a snort, high, rapidly empt3dng stomach. The latter have hypochlor- 
hydria, which is generally assoebted with a long, low, slowly emptying 
stomach. Both constitutions are compatible with perfect health, but nnder 
unfavourable conditions each predbposes to the development of special 
symptoms and special organic dbcases. The faypeisthenio stomach b capable 
of secreting very little mucus compared with the hyposthenio stomach, whether 
ia response to mechanical, thermal and chemical irritants or as a result of 
gastritis. 

Complete achlorhydria is prtaent in about 3-6 per cent, of healthy children 
and young adults of both sexes, but it b still uncertain whether b con- 
genital and a result of an inborn error of secretion — a true constitutional 
achylia, or whether it b acquired as a sequel of gastro-enteritb or some 
general infection in infants or young children with an extreme degree of 
constitutional bypochlorhydria. 


III. CAUSES OF GASTRIC DISORDERS 
A. — Oboakio 

(i) Mechanical, chemical and thermal irritants. — ^The mouth acts as the 
first line of defence in protecting the alimentary tract from damage by 
swallowed irritants. Food and drink are brought to the body temperature. 
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cbetsical irritant? are diJutcri, lamps of food are trokon ap tj cliewing 
and are intimately mised saUva, tthich softens hard patUcka and coats 
insoloble ones nith macas. A man vitli good and saiBcient teeth, who takes 
tho trouble to use them and aroida gro^y indigestible food and excess of 
alcohol, need not swallo^r anything until Us thermal, chemical and mechanical 
properties have been so altered that it trill cause no irritation when it comes 
into contact with the gastric mucotu membrane. But many people bolt 
their food before it has been thoroughly masticated, whilst others have 
insafficient teeth and inadequate dentores, with the result that the stomach 
is daily subjected to mechanical, chemical and thermal irritants. It is also 
often damaged by excessive indalgenco in alcohol, and esjJccialiy by taking 
sherry cocktails and spirits whilst fasting, when even a small qnantity acts 
as an irritant. Strong tea and coffee, mustard, pepper, curry, pickles, raw 
or insufficiently cooked coarse vegetables, and tough meat may have the same 
effect. The etomach is frequently irritated by the unconscious swallowing 
of the " juice " of tobacco smokM in excess, especially when tho stomach 
is empty. JIany people injure their gastric mucous membrane by taking 
drugs, often qutte needlessly, for supposed eonstii>ation, theumalistn, and 
otherself-diagnosedconiplaluts, quite apart from those used in the treatment 
of definite chronic maladies, such os aspirin, bromides, iodides, digitalis, 
mcrcu^, creosote end quinine. The contents of the duodenum act as irritants 
when utroduced into tbc stomach ; ^stritis is conscqnently a freqncnt 
sequel of gastio-iejonostomy and pariiaT gastrectomy. 

I have already described how the stomach acts as o second line of defence 
for protecting the small intestine from mechanical and chemical irritation. 
Bat it is itself liable to suffer itt the attempt in spite of the mucus it secretes 
with the object of protecting iUcIf from damage, especially if the first lls»e 
of defence is deficient owing to bolting of food or inadequate teeth. In tho 
80 per cent, of people with an avcrajre type of stomach it generallyproves 
successful. In the 10 per cent, wjtn coustitutional hypocWorhymia and 
achylia the second line of defence is deficient ; they are consequently very 
likely to develop gastritis ond in most cases the hypochlorhydria sooner or 
later gives place to achlorhydria. In tho 10 per cent, with hypetchloibydria 
there is ample protection against mechanical rrritanta, and also against 
chemical irritants if taken when the stomach is full. But aa hypcichlorhydria 
is generally associated with rapid evacuation, the stomach is empty iot a 
much larger proportion of the oay ond night than in tho average indiridnal, 
80 that tnere is more opportunity for the mucous membrane to bo damoged 
by alcohol, tobacco and drugs. WTicu castritis has once developed in an 
indiridnal with constitutional bypcrcbloAydria, tho abaoimiHy vulnerable 
mucous membmne is likely to be further imtatcd by tho excessive acidity 
of the gastric juice, which is completely without effect on the normal gastric 
mucous membrane. 

K (il) In/edion . — Infected material is constantly swallowed by people with 
onhera alTvol.vris, infected tonrils, chronic pharyngitis and ginusilvs, and 
children with adenoids. In achlorhydria the antiseptic acid barrier of 
the stomach is lost, and streptococci from the moutli invade tho stomach and 
irritant toxins arc likely to fotm in the gastric contents. IVhen gastric 
jaicc is fccrateil in normal or excessive quantities, and even when it is deficient 
m h^qrochlorhydria, swallowed baeteri.a arc rapidly destroyed. When 
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hypercklorliydria is associated with a rapidly emptying stomach, the uncon- 
scious fiwaUowiag of infected material from the mouth, nose and throat 
may infect an erosion or ulcer of the gastric or duodenal mucous membrane 
during the many hours in which it is not protected by the presence of gastric 
juice. 

(iii) Hamatogenoiis irritanls . — ^Many acute infections may bo accompanied 
by acute gastritis, which is often followed by chronic gastritis. The gastritis 
is dne mainly to the direct action of bacterial toxins conveyed in the blood 
to the gastric mucous membrane, which perhaps makes an attempt to excrete 
them. Possibly the toxins produced in the body tissues theraseives in acute 
infections may be in part responsible, just as the toxins of uraemia and those 
produced in the elan in extensive bums may cause gastro-duodenitis and acute 
ulcers. The abdomin-il symptoms in gastric infloenza are the result of acute 
dastritis, and acute ulcers and erosions are common in the stomach and 
guodenum in fatal cases of a great variety of infections. 

The causes of gastritis arc so nnmerons and so common that few people 
can pass through life irithout being subjected to one or more of them. The 
80 pet cent, of individuab with the average normal stomach arc bo well 
protected that they are less liable to develop gastritis as o result of these 
insults, but probably few of those with constitutional hyperchloihydria and 
coQstitntiose] hypochlorhydria escape. 


B. — FuNCnOKAL 

Exhaustion fromphyslcal or mental overwork, insuiBcient sleep, prolonged 
residence in the tropics, insnOlcient food, and from the toxmmia of chtonio in- 
fections, such S3 phthisis, and acute infections, such as i^uma, has a depres- 
sing cfTect on all bodily functions and at the same time it tends to increase the 
irritability of the visceral nervous svBtem. This faihlesse irritable gives 
rise to eymptoms in an organ, the physiological and anatomical functions 
of which are less efficient than the average. Consequently it is only individuals 
with tho hypersthenic and hyposthcaic gastric diatheses who ore likely to 
develop gastric symptoms as a result of exhaustion. Their symptoms are 
then very similar in character to those produced by the organic diseases which 
may be associated with these diatheses. 

Anger, resentment and anxiety give rise to mcreased motor and secretory 
activity of the stomach with congestion of the mucous membrane. They are 
therefore likely to give rise to gastric symptoms in the predisposed. They 
may abo be important factors m the actual development of organic diseases, 
especially g&stno and duodenal nicer. Anxiety is a common cause of recur- 
rences and of the sudden incre.'ised activity of ulceration which may result iu 
hemorrhage or perfor.ation. 


C.— Reflex 

Disorders of other abdominal organs may give rise to reflex gastric 
symptoms in individuab with the bypersthemc gastric diathesis and, less 
frequently, in those with the hyposthenio gastric diathesb. Thus chronic 
cholecystitb, recurrent subacute appendicitis, ond diseases of the colon and 
urinary track may give rise to reflex gastric symptoms. 
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IV. EITECT or GASTRITIS ON GASTRIC SECRETION 

The functional ectivity of an organ is always reduced when it is inflamed. 
At the onset of acute gastritis no gastric juice is accreted. In chronic gastritis 
the secretion is reduced to an extent which raries with the severity and the 
duration of the inflammation, the actual amount of free acid present in the 
etoumch in a test-meal depending upon the constitutional type of stomach 
in each indindual. Thus, the hj-perchlorhydria of people until the 
hypersthenic gastric diathesis becoroea less extreme or may be replaced 
by a normal curve of acidity or even, in exceptional cases, by hypochlorhydria. 
This is well seen in the gastritis accompanying chronic ulcer : when medical 
treatment has resulted in the he.aling of the ulcer ond the disappearance 
of the gastritis, the acidity is almost always higher than it was before. 

The hjpochlorhydria of indh’iduals with the hyposthenie gastric 
diathesis is in most cases eventually replaced by complete achlorhydria, 
which can generally he overcome by treatment (p. 616). The reduction in 
acidity in these cases is mainly dae. as it is in hypercblorhydria, to the eTect 
of the inflammation on the activity of the aecieting glands, but it is increased 
as a result of the excessive secretion of mucus which accompanies the infl-im- 
mation. The mucus acts partly by its iDcchanical action in blocking 
mouths of the secreting tubules and partly by its chemical action in combining 
with some of the free acid. The oeutralbisg elTect is, however, slight and due 
almost entirely to the sodium bicacbouate it contains and not to its own 
buHcr action, as it almost completely disappears after the salt Las been 
separated by dialysis. When free add does not return as a result of treatment, 
the g.istritis has presumably led to a profound degree of atrophy of the gastric 
mucosa. 

It is clear that gastritis associated with high or normal acidity, so-called 
acid gastritis, is not an early stage of gastritis associated with ochlorhydxia, 
not is the former a result of prepyloric gastritis and the latter of fundus 
gastritis. Both are due to the same causes, the amount of free acid present 
depending upon the constitution of the individual concerned. 


V. RESULTS OF HVPCUCnLORHYDRLV 

I have alrca^ pointed out that hypercblorhydria tends to protect the 
stomach from irritation when the first ime of defence b inadequate. But the 
deleterious effect of friction on the mucous membrane of the dbtal half of 
the stomach when hard or largo pieces of food are swallowed continues, and 
irritation by alcohol, tobacco and drugs may occur duriug the many hours in 
which the stomach is empty. If even a mild degree of gastritis b produced 
as a result of this, the mere presence of hypercblorhydria is likely to aggravate 
it, ns, although byperchlornydria is not itself a pathological condition, the 
excessive acidity of the gastric imee is a potential danger. The healthy 
mucous membrane b always bathed in gastric juice ond b neither digested 
by its pepsin nor irritated by its free hydmhlorie acid. After death, however, 
the mucous membrane b rapidly digested. During life locaibcd necrotic 
arca.s may also undergo digestion, and this may perhaps also occur iu areas 
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n whicb the circuJation is tczaporeiily arrested or very deficient before 
actnal necrosis has occurred. As peptic digestion is no more active with 0-3 
per cent, than with O-OS per cent, free hydrochloric acid, sneh digestion is 
not specially likely to occur in ‘the presence of hyperchlorhydna. But 
although the living mucous membrane even when abnormally vnlnetable 
as a result of gastritis can never undergo peptic digeston, it is likely to be 
damaged by free hydrochloric acid if present in a strength greater than the 
average. The likelihood of this is atiU greater when the hyperchlorhydria 
is associated with hypersecretion, as nnosually strong acid continues to be 
secreted in the absence of food, which under ordinary conditions dilates it 
and partially neutralises it. In the extreme forms of constitutional hyper- 
chJorhydria the stomach secretes acid tbrooghont the night, so that undiluted 
gastric juice comes into contact with the mneous membrane of the stomach 
and duodenal bulb for 9 or lO hoora. Bforeover, owing to the deficient power 
of secreting mucus, which is a characteristic of the hypersthenic stomach, 
the protection against damage afforded by a layer of mucus m the hyposthenic 
stomach is absent. In the conditions already described, in which the failure 
of the first line of defence gives rise to chtom'o gastritis, the excessive acid 
in hyperchlorhydria gives the gastritis certain characteristics which are 
absent from that associated with hypochlothydtia and achlorhydria. Biopsies 
and gastroscopic investigations have shown that it is very frequently associated 
with minuto erosions, some of which may develop into acute ulcers, which 
may in turn become chronic ulcers. The condition may therefore be called 
ulcerative gastritis. When the hyperchlorhydria is associated with the 
rapidly emptying, short, high stomach, which is often s feature of the hyper* 
sthenic gastric diathesis, the duodenal bulb is equally involved, the condition 
thus being one of ulcerative gastro-duodeoitis, in which a chronic nicer is 
most likely to develop in the duodenum. When, on the other hand, the 
hyperchlorhydria is associated with a long, low, slowly emptying stomach, the 
main stress falls upon the stomach : the gastritis is likely to be more severe 
and a gastric ulcer may develop, whilst the duodenum is spared. At the 
same time the gastric stasis leads to more prolonged contact of the entire 
gastric mucous membrane with any irritants it may contain, so that, although 
the distal half of the stomach is still the part most severely inflamra, 
the fundus is more affected than with a rapidly emptying stomach. 
Consequently the power of secreting acid by the fundus glands may be 
directly impaired and their stimulation may be reduced owing to the deficient 
production of the gastric hormone by the antral raucous membrane in response 
to chemical stimulation. In gastric ulcer the hyperchlorhydria which is at 
first present thus tends to be more or Jess reduced, and in very chronic cases 
bypocblorhy^ia, and in rare cases even achlorhydria, may result. With 
treatment, however, the acidity always rises, though sufficient permanent 
damage may have taken place to prevent a return to the original hyper* 
chlorhydria. 

Owing to the familial incidence of the hypersthenic gastric diathesis, it is 
common for gastric or duodenal alcew to occur in several members of the 
same family. 

Chronic gastric or duodenal niceis or scars of such ulceia are found in 
about 10 per cent, of all autopsies, this being also approximately the number 
of healthy young adults with hyperchlorhydria. It would appear, therefore, 
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that an iadividna! with the hypeisthenic gastric ^the^ is almost ccrlam 
sooner or inter to develop an ulcer. It is true that hypctchlorhydria may 
no longer be present when a test-meal is given, especially in the case of a 
gastric ulcer, but it was probably present when the nicer first formed, perhaps 
many years earlier, and has since been masked by the coexistent cbronic 
gastritis. 


VI. JIESULTS OF HyPOCllLORnYDRIA AND ACHLORnYDRIA 

The incidence of achlorhydria among healthy people rises from 4 per 
cent, at the age of 20, to 8 per cent, in the 30-39 period, and 32 per cent, 
in the 40-49 period, but in the next three decades taken together there is 
a further rise of only about 4 per cent. It can thus be concluded that all 
or very nearly ell of the individuals with tho hyposthenic gastric diathesis 
as well as a few 'mth normal acidity eventually develop achlorhydria as a 
result of gastritis. 

Gastritis with achlorhydria genciuUy gives rise to no gastric symptoms, 
though it may occasionally produce a mild form of chronic indigestion, and 
it is a not nncommon cause of nausea. 

In achlorhydria the excess of mucus is a poor substitute for gastric juice, 
and the conseqnent loss of the second tine of defence leads to iiritatioo of 
the small intestine, so that duodenitis and enteritis develop in addition to 
the gastritis. The mechanical and chemical irritation of the iotestiaes 
explains why Achlorhydria is a common cause of chrome and rccuirent 
diarrhcDH. 

Swallowed bacteria fioorisb in the alkaline contents of the stomach and 
pass into the duodenum, which is normally sterile, lot now swarms with 
bacteria. The increased alkalinity of the intestinal contents allows bacteria 
which are normally confined to the colon to ascend tho small intestine os far 
OS the duodenum and stomach, both of which contaiii colon bacilli from tho 
large intestine even more frequently than streptococci from tho month. 

Chronic cholecystitis is generuUy a result of s B. coU infection, which 
ascends from the duodenum by way of the common bile doct and cystic 
duct to the gaU'bladdcr. This is espcciaUy likely to occur when achlorhydria 
)s present. As gall-stones are generally secondary to cholecystitis, it is not 
surprising that Acbioihydiia occurs in about 50 per cent, of cases. 

Achlorhydria is also a very important predisposing cause of intestinal 
infections, such as typhoid and paratyphoid fever, bacillary and amaeblo 
dysenterj’ and cholers, tho organisms of which are rapidly destroyed by the 
noimal gastric juice, and its presence is lhaefore a constant source of danger 
in individuals residing in tropical countries. 

The toxa!tiu.s which follows the intestinal infection resulting from achlor- 
hydria is one factor in about 35 per cent, of ca.«es of rheumatoid arthritis 
and in some cases of asthma, sldo diseases and other conditions associated 
with allergy, cspeciaHy in children. Flushing of the face during meab is 
common in achlorhydria, and achlorhydria or hypochlorhydria is generally 
present in ro<«icea. 
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Vn. EFFECl^ OF QASTBITI5 OS H^IAIOPOIESIS ASD THE 
NonunoN OF the central nervous sYsnar 

The atsence of free acid from the gastric conteats ia achlorhydric chronic 
gastritis and the enteritis with which it is often associated may interfere with 
the assimilation of the iron in food, so that in indiridoals who take a diet, 
in which there is only just enough iron for the needs of the body under the 
most favourable conditions, a simple achlorhydric antemia develops, which 
differs from pernicious aneemia in occurring almost exclusively in women 
and in being curable by large doses of iron, whilst liver is without effect. 

Achlorhydria is found in about 99 pet cent, of coses of pernidons anjemia 
and of subacute combined degeneration of the spinal cord, though it not 
the actual cause of it, the absence of hydrochloric acid from the gastric 
secretion being associated with the absence of the h^mopoietin and neuro* 
poietin, required for the production of the natural stimulant of hsmatopoiesis, 
and of the substance reonired for the norma) notrition of the central nervous 
system respectively. Tnc gastritis is tho primary condition ; there is con- 
sequently often a history of ehrooio diarrhosa or other symptoms to 
wmcb it has given rise dating from months or years before the onset 
of anaemia or necrous symptoms^ and in several cases the achlorhydria 
has been known to exist during this time. The ftequent occurrence of per- 
mcious ansmia and subacute combined degeneration of the cord in more tnan 
one member of a family b due to tbe familial occurrence of constitutional 
acbylia gastrica and hypochlorhydria, which ma^ depend upon a primary 
atrophy of the gastric mucosa. Moreover, achylia is often present without 
any abnormality of tbe blood or central nervous system in relatives of patients 
with these diseases. 

The first function of tbe gastric mucous membrane to suffer in gastritis 
is the secretion of hydrochloric acid. Consequently in the majority of 
coses of achlorhydria pepsin is still accreted in normal quantity, tbe secretion 
of mucus is actually increased, and the production of hsemopoietin and 
nenxopoietin is unimpaired. If the earciting cause of the gastritis continues 
to be at work when complete ochlorliydm has developed, the gastritis 
becomesprogrcssively more severe. After a time the damage to the secreting 
tubules i£f so severe that they can never recover their power of secreting 
acid, even if all active iaSamaiathB c&zaes, sad at tbe same time tbesecretioo 
of pepsin becomes more or less impaired. Tbe mocaa-secretiag cells lake 
part in the general atrophic changes of the mucous membrane, bo that mucus 
■ disappears from the test-meal. In this advanced stage of gastritis the pro- 
duction of the intrinsic factors required for the normal activity of the Bone- 
marrow and nutrition of the centiul nervous system, hamopoietin and 
neuropoietin, may ceased to be formed, and pernicious anmmia or subacute 
combmed degeneration of the cord develops. In a small number of cases 
this function of the mucous membrane is impaired at an earlier stage ; thus 
in three of my cases of pernicious anaemia the secretion of free acid returned 
as a result of treatment of the gastritis, and in 1 per cent, of cases peruicious 
ansemia and subacute combined degeneration of the cord develop whilst free 
hydrochloric acid is still being secreted. 

The hasmatopoietic and neurotrophic functions of the ga.stric mucous 
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membrane are occaslonaliy destroyed snddenl^ by an eiceptionally severe 
attack of acute gastritis, the symptoms datmg from an attack of food 
poisomng or on acute infection. Complete and partial castiectomy, and very 
rarely the gastritis following gastro-jejonostomy, may have the same effect. 


EXASnNATION OF THE STOSUCH 
I. Motor Fonctions 

(a) Size, shape and position. — Inspection of the abdomen may rc^'eal 
the outline of the stomach in thin patients, especially if pyloric obstruction 
has led to excessive peristalsis. By palpation nndcr sii^ar circumstances 
the lower border of tbe stomach can often be felt. Palpation may also 
reveal the presence of a tumour, the the, shape, position and mobility of 
which should be estimated. Percussion may give some idea as to the (quantity 
ol gas in the stomach, but it cannot help in the determination of its size, 
shape or position. Auscultatory pcrcnssion and friction have been shown 
by means of the X-rays to be quite valueless for ejaminiog the stomach. 

The sire, shape and position of the stomach can be readily and accurately 
determined, botn in the vertical and horizontal position, by means of the 
X-rays after a meal of strained gruel cootainug 4 ounces of barium sulphate. 
By palpation during the screen examination ito mobility con be investigated 
and areas of tenderness recognised. 

(h) Tone.— Splashing and succussiou can be obtained in an indiridnal 
with relaxed abdominal muscles and a stomach with normal tone. They 
give BO information as to the preseoco of deBcient tone. 

Owing to the adaptation of the etomach to the volume of its contents, 
there is little difference in tho upper level of the gemi-fiuid chyme as seen with 
the X-rays in the erect position whether tbe volome is 5 ounces or 2 pints, 
and the greater curvature is only slightly depressed as the stomach is 
gradually filled. IVhcn the stomach is hypotonic, this adaptation to the 
volume of its contents does not occur; the food drops to the most dependent 
part, the upper level of the contents slowly rising and the gre.ster curvattm 
becoming more dependent as tbe volume increases. It is important to dis- 
tinguish this condition from tbe distension without hypotonns caused by the 
constant presence of fluid or fluid and food in tho stomach when the pylorus 
is obstructed. The opaque meal then appeors to fall to the bottom of a large 
stomach, but closer mvestigation shows that it is really falling through a 
large quantity of fluid already present in the stomach, the upper limit of 
which can be recognised at the normal distance below the diaphragm. If 
the examination is repeated after emptying the stomach by means of a 
stomach tube, its tone and size arc founa to be normal. 

(c) Peristalsis. — In unusually thin women normal peristalsis is occasionally 
visible, but iu the majority of cases the presence of visible peristabis indicates 
organic pyloric obstruction. The patient should bo examined with a strong 
side-light soon after a meal or drinldng half a pint of fluid. In doubtful cases 
peristabb can be rendered more obrious by mas^nge. 

In pyloric obstruction the peristaltic waves can be seen with the X-rays 
to arise in the fundus instead of in the ceutie of tha stomach and to be uuusu- 
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alljf deep at a period considerably eatlier than that in which they become 
visible through the abdominal wall. EevcfBcd peristalsis generally indicates 
organic pyloric obstruction, but I have eeen it in cases of lesser curvatnie 
ulcer with gastric stasis but no obstractioo. Irregular peristalsis, and especi- 
ally peristabis which begins in the normal position but disappears and perhaps 
reappears as it passes alor^ the greater corvatore before the pylorus is 
reached, is very suggestive of malignant infiltration. 

(i) Rate of exacuation. — ^If splMhing can be prodneed by palpation over 
the stomach at a time when it should be empty, gastric stasb is probably 
present. But there arc so many possible fallacies that this is of very h'ttla 
value compared with the accurate reaulta obtained with the stomach tube and 
X-rays. Nothing should be eaten or drunk during the 12 bouis preceding a 
test-meal. The stomach should be completely emptied after the tube has been 
swallowed before the meal is given. In normal individnals it is uncommon 
for more than 25 c.o. of colourless or bile-stained gastric juice to be found ; 
the reaction for starch is negative, no gross food residue is present, and even 
microscopically no meat fibres and only occasionally a little vegetable debris, 
together with a few leucocytes and bacteria derived from the month, are seen. 
In chronic gastritis a small quantity of thick alkaline iluid, consbting of 
gastric mucus with swallowed saliva and pharyngeal and cesopbageal secre- 
tion, is present. In the conttnaons secretion wmch results from an ulcer 
near the pylorus, even in the absence of organic obrtructioo, o varying 
quantity of very acid fluid without any food residue is found. When an 
ulcer has led to orgaoic obstruction, starch granules and vegetable debris, 
bat no meat fibres, arc present, in addition to some acid fimd contaioiiig 
starch ; the i^i^uantity of fluid is much increased if the ulcer is still active, 
as hypersecretion then occurs in addition to stasis. In malignant obstmetion 
the gastric contents ate thicker and contain debris of both vegetable and 
animal food ; free hydrochloric acid is absent, and lactic acid, together with 
many bacteria, are present. 

If all the starch has disappeared in less than three hours, no organic 
obstruction can be present. If starcb is still present in the three-hour fraction, 
gastric stasis is present, and the volume of fluid evacuated from the stomach 
gives some indication of its severity. 

Careful examination with the X-rays before the opaque meal is given may 
show that a considerable quantity of fluid is present in the fasting stomach ; 
its upper horizontal level can be seen under the gas in the fundus, and splash- 
ing can be observed if the patient shakes himself. Tf the shadow of the 
stomach is still visible 6 hours after a barium meal, nothing having been 
taken in the interval, stasis is present ; after 9 hours it is probably, after 
12 bouts it is almost certainly, due to pyloric obstruction. 

It is important to remember in connection with both the test-meal and the 
X-rays that if the patient has a severe headache at the time, any delay in 
jvacuation may be due to the complete cessation of peristalsis wluch occurs 
luring an attack of migraine. 

n. CHEsacAL Functions 

The chemical functions of the stomach can be adequately investigated only 
by means of a test-meal. The old-fashioned test-breakfast is less satisfactorv 
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than tlie loodeni fractional test-meal, which provides iD/orniation respecting 
the qaanlity ond character of the reating-joice ftnd post-prandial eecxetion.thc , 
eecictory rcspoi^e throughout the perwd of gastric digestion, the eccretion 
of mucus, the regurgitation of bilo end dnodenal contents. The patient, 
who should have taken no fo^ since the previous night, swallows the tube 
(the l>e3t form being Ryle’s modification of that introdneed Einhoml 
in the morning. The restlng-joice is witlidranm and measured, its bile and 
mneus content noted, and the free and total acidity determined ; the presence 
of gross food residue or a postUvo etacch reaction U diagnostic of pyloric 
obstruction. After withdrawal of the resting-juico tho patient drinla one 
pint of oatmeal gruel, and small specimens of gastric contents are withdrawn 
with a syringe at intervals of a quarter of an hour until the stomach is empty. 
If starch is still present at the end of three hoois the stomach is emptied, tne 
volume obtained Is measured, and tho tube is withdrawn. The free and total 
acidity in each specimen is estimated. Topfet solution and phenolphtbalein 
being the respective indicators enstomarily employed. The time of disappear- 
ance of the starch, which may precede complete emptying, is delctminw by 
adding iodine to tho successive aamples. The free and total acidity are 
plotted as curves upon a chart. 

Microscopical e-Tamioalign of the resting-juice may reveal the preseoco of 
red eorpnscles. The discovery of leucocytes is of importanceouyif their 
number is obviously in excess of the number present in a specimen of spittle 
obtabed at the same time, or if they reappear without squamoos epitpellal 
colls half an hour after thorough lavage. True excaas of leucocytes indicates 
tho preseoco of severe gastritis or carcinoma. ^VLen the resting-juice or soma 
or all of the fractions of a test-meal ore pink or red owing to the presence of 
blood, a carclooma is probably present, though a chrome gastric ulcer is a 
possible cause especially if there has been a recent hicmorrhagc. Specie of 
blood in otherwise blood-free specimcDS may lie duo to occidental contamina- 
tion, but more frequently they indicate an abnormal ATilncrability of tho 
mucous membrane such as is present in chrome gastritis. 


ni. OaSTEOSCDVY 

The intiodnction of the flexible gastroscope baa removed the dangers 
from gastroscopy. The instrument can bo passed without difficulty in a 
patient who has been prepared by a preliminary injection of morphine and 
atuesthetising bis pharynx. All parts of the gastric mucous memoxane can 
be Inspected with the exception of the fundus and the les.?er curvature of 
the pyloric vestibule. 

The chief value of gastroscopy is in the cecogniticu of the different forms 
of gastritis and of erosions and acute and Rubacute ulcers, which may cause 
hamonbage, but are never recognisable with the X-rays. It is often helpful 
in_ diagnosing the cause of jiost-operative symptoms when radiology has 
failed to show an^-thing abnormal, and it affords the only reliable evidence of 
complete healing of a gastric deer (p, 693). It occasionally affords valuable 
evidence in the early diagnosis of cancer and of malignant degeneration of a 
simple ulcer. 

The interpretation of gasitoscopic observations is often very difficult. 
Biposy and post-mortem cxanjination of the mucosa previously observed 
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witk the gastioscope show that in most cases diagnosed as hypertrophic 
gastritis no hypertrophy is actually present. This is probably due to the 
difficulty in distinguishing the temporary congestion induced by the patient’s 
fear of the ezamioation from permanent hypertrophy. Contrary to the 
opinion e:rares3ed by many gostroscopists hypertrophic gastritis Is in fact 
a rare condition. 

Annitm nunar. 


FUNCTIONAL DISORDERS OP THE STOJUCH 

HYPOTOKUS : ATONIC DILATATION 

The diagnosis of atonic dilatation of the stomach, rrhich is still frequently 
made, is a survival from prc*radiot<^cal days, when it was supposed to be a 
common sequel of acute infections, malnntrition and nenrasthenia. In a 
hondred consecutive cases of abdominal disorders esamined with the X'rays 
h^otonos was present in six, and in only one of these, in which it was asso* 
dated with an unusaally long stomach, did it have any direct or indiroct 
connection with the symptoms. In no case was it associated with infections, 
neurasthenia or malnutrition, and in aQ but ouo of 25 cases of extreme wasting 
due to anorexia ncrvo«a (not inclnded in this series) the tone was normtil. 
Severe hypotonus never occurs except as a result of exhaustion of the hyper- 
trophied musculature of the stomach In organic pyloric stenosis. 


VOMITING 

Etiology. — (o) Central VoMmNO. — Vomiting b only rarely under the 
control of the will. But a person who has Tomited a number of times owing 
to some central, reflex or toxic cause, may suggest to himself that certain 
circumstances will invariably cause him to vomit. The hysterical vomiting 
which results b a common sequel of vomiting due to other causes (p. G08). 

Various emotions, especi'af/y those of tfisgust antf fear, may resmt in 
vomiting, especially in neurotic individuals. It may occur as a result of 
incidents which subconsciously revive tbo memory of an emotion which on 
some particular occasion caused vomitii^. Thus a woman who, on one 
occasion vomited as a result of terror in a railway carriage, subsequently 
vomited whenever she travelled in a train and after a time in any vehicle, 
and even in closed places, such as a church, from which she could not readily 
escape. The vomiting was associated with a vague feeling of fear, but not 
consciously with the incident which was the primary cause. 

Certain organic nervous dbeases, such as cerebral tumour and ineningitb, 
are frequently accompanied by vomiting, which may also occur in compression 
caused by injury. This is generally due to increased intracranial pressure, 
and in cerebral tumour the relief of mtracianial pressure by trephinmg often 
leads to cessation of vomiting. A mid-cerebellar tumour may give rise to 
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vomiting aa a result of direct ptessare oa the vomiting centre in tbe floor of 
the fourth ventricle long before any other symptoma develop. 

The vomiting in migraine is also of central origin. The cyclical vomiting of 
children is generally associated with a family bbtory of migraine and is often 
followed by tme migraine in. adult life, but biochemical factors may play 
an important part in its pathogenesis, ns it is generally controlled by the 
administration of glucose. 

Attacks of vomiting, with or witbont nansea, bat rmsccompanied by any 
pain or discomfort in the abdomen, are generally of central origm. This is all 
the more likely to bo tbe case if they are associated with headache. 

(h) Reflex VoMrTU»c. — V'omitiiig occurs when the gastric mucous 
membrane is irritated by decomposing or contaminated food and various 
inorganic and organic poisons. Over-distension wth food, especially if it 
ocenrs rapidly, aa when a big meal is bolted, or if it continues for an abnor- 
mally long period as a result of pyloric obstraction, has the same effect. In 
all these coses more or less relief to the local symptoms results from vomiting. 

Painful stimulation of any afferent nerves, but particularly those of 
abdominal riscera, such as occurs in gastric ulcer, biliary and renal colic, 
Dictl’s crises, and iutestioa! obstruction, often causes refle.v vomiting. 
Tickling the fauces is an easy means of induebg vomiting. 

Sea-sickncbs and au’-sickrtess arc caused by a rcOez arising from excessive 
atunulaticn of tbe semicircular canals. Tbe vomiting in diseases of tbe car 
in which the semicirculai canals are involved, as in ^I^niire'a syndrome, 
is of similar origm. The vomiting of early pregnancy is probably reflex ; 
when persistent it is, I believe, always hysterical and curable by psycho- 
therapy (p. COS). 

(c) Toxic VoMtTixo.— Some emetics, euch os apomorphine, cause vomiting 
by direct irritation of the vomiting centre. Other emetics, such as warm 
water contaioing salt and copper aod zioc sulphate, act reflexly from the 
stomach and arc consequently only effective when they ate swollowed, whilst 
tartar emetic, ipecacuanha and general anxsthetics, set in both ways. 

Poisons proauced in the body, as in uraemia, hyperthyroidism and Addison’s 
disease, may irritate the vomiting centre. In urmrola, however, the action 
is partly reflex owing to the excretion into the stomach of toxins which 
should be excreted by the kidneys and partly a result of increased intracranial 
pressure. The bacterial toxins in acute infections, espcciaUy gastric iniluenza, 
often excite vomiting by their imtant action on the gastric mucous membrane. 
Toxic vomiting differs from central vomiting and some cases of reflex vomiting 
in being almost invariably preceded by nausea. 

The consumption of certain foods to which a predisposed individual » 
sensitised may give rise to attacks of “ abdominal allergy,” in which vomiting 
is often a prominent symptom (videp. 779). 

Treatment. — The proper treatmeut of vomiting is to remove the cause. 
^Yhca it is tbe result of direct imtation of the stomach, complete evacuation 
gives relief. This can often be effected by tickling the pharynx or drinking a 
large quantity of warm wnlct contmning sodium bicarbonate. When tbcHC 
methods fad, a stomach tube may be used, Sca-sickness and air-sickness can 
generally be prevented by taking 2} grains each of phcnacetin and soluble 
barbitone half an hour Iwfore ami again shortly after starting on tlie journey. 
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REGURGITATION, HEARTBURN AND WATERBRASH 

Reourgitation. — Regurgitation of unaltered food mixed Tritlx more or 
leas saliva occurs with pharyngeal diverticula and in ossophageal obstruction 
resulting from achalasia of the cardia and simple and malignant stricture. 
RegurgitatioD of small quantities of p.nrtjaUy digested food into the pharynx 
and less often into the mouth without effort and without nausea occurs in 
various forma of dyspepsia ; its acidity produces a scalding sensation in 
the pharynx, Regui^tation is frequently associated with flatulence due to 
aerophagy, the unsuccessful efforts to bring np wind when no excess is present 
in the stomach resulting in regurgitation of some of its fluid contents. The 
regurgitation may later give place to vomiting, both the regurgitation and 
vomiting being to a great extent under voluntary control. 

HniRTntfBN. — ^Y^en the indigestion which gives rise to regurptation is 
a result of some swallowed irritant such as excess of condiments, alcohol, 
tobacco or drugs, the gastritis, which is the cause of the indigestion, is 
likely to be associated with msophagitis. Apart from this, frequent 
regurgitation of acid food through the cesopbagus into the pharynx or 
mouth leads to cesophagitis. In whichever way the oesophagitis is caused, 
the cesonhageal mucous membrane, which is normally insensitive to dilute 
hydtocUorio acid, becomes sensttive, so that the acid gastric contents 
produce a sensation of burning behind the sternum when regurgitation 
occurs. This burning sensation u known as heartburn, and may occur with 
or without regurgitation into the pharynx and month. 

Watebcrase. — Watetbrash may occur in any of the conditions which give 
rise to ptyalism (p. 558), but most commonly with duodenal ulcer. At a 
certain interval after a meal, which varies in different cases, but is fairly coa* 
stant for each individual, an uncomfortable sensation of constriction, which 
may amount to severe pain, is felt deeply beneath the lower end of the sternum. 
This may be accompanied by profuse salivation, which is sometimes accom- 
‘ panied by pain in the jaws from the rapid swelling of the parotid glands. 
Relief occurs on bringing up a few moutbiuls of clear fluid, which is generally 
described by the patient as being like water, tbougb it sometimes contains 
a good deal of niucas. The fluid rises into the mouth with little or no effort 
and without nausea. It comes &om the oesophagus and not from the stomach, 
as even when the previous meal was large and flnished less than an hour 
before, no food is present in the regurgitated material, which is alkaline in 
reaction and has all the characters of pure saliva. When the flow of saliva is 
excessive, it runs down the oesophagus without the patient’s knowledge 
and without the aid of actual swallowing ; the cardiac sphincter being closed, 
the fluid collects in the lower end of the oesophagus. 

•The morning vomiting of alcoholic individuals is the result of a similar 
process, though it is accompanied by more violent vomiting efforts. In^tbis 
case the fluid consists of saliva with a considerable proportion of pharyngeal 
and oesophageal mucus, secreted as a result of chronic pharyngitis and 
CESophagitis. 

Treatment. — ^No special treatment is required for regurgitation, heart- 
burn and waterbrash beyond that oftbepriwazy condition. The womentaiy 
discomfort caused by regurgitation and h<»trtbum can be overcome by 
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dimkbg water or sodiam bkatboiuit® solution, or by chewing and then 
ewallowing an sUralma tablet. 


ANOKEXIA 

Anoic^, or Joss of appetite, occurs in a stnaU proportion of cases of 
cbrouic gastritis and in the majority of cancer of the etomscb, in which it 
may be the first symptom, but never in uncomplicated gastric or duodenal 
nicer. It is common in toxtemio conditions, such os acute fevers and tuber- 
culosis. It is often present when for any reason the tongue is dry or furred. 


AXOUEXU XEftVOSA 

Etiology. — Anorexia nervosa occurs in adolescents and young adults 
of both sexes, but much more commonly in females than males. There is 
rarely any family history of psychonenioses or psychoses. The anorexia 
is in most cases at first the visceral expression of some emotional disturbance, 
often an unhappy love affair. Sometimes the diet is voluntarily redneed with 
the object of overcoming a real or imaginary tendency to get fat, or on account 
of some fanciful Ideas concerning the effect of food in stimulating Bcxoal 
activity. \7Latevet the origin of the condition may he, the restnetion of 
food results in the gradual disappearance of the appetite nntil the patient 
loses all desire for food. After the anorexia has continued for some time its 
origin, which is rarely recogni-ed by the pariciit without explanation, rcccdo* 
into the background, and it often remains after the psychological dilScultica 
which gave rise to it have disappeatt-d. 

The constant presence ofamenoirhoci has led to the idea that the condition 
is the result of endocrioo disorder, ilut there is no good evidence for this 
theory, and complete tecove^ always follows simple psychotherapy without 
accessory treatment of any kind. There is also no justification for confusion 
with Simmonds’s disease, n ranch l4as common condition, caused by degenera- 
tion of the anterior lobe of the pituitary gland, generally following childbirth 
with excessive haemorrhage and collapse m older women. It U nninfiuenced 
by psychotherapy, not necessarily associated with cither anorexia or emacia- 
tion, but invariably with severe asthenia, loss of axillarv’- and pubic hair, and 
frequently with premature senility, atrophy of the bieasts and pallor. 

Symptoms. — The patient has a great repugnance for every kind of food, 
and as even small quantities have to be forced down, they give rise to a 
sense of complete repletion and distension and sometimes nause.a. He 
may Icam to vomit at will, and os he icalisea that he can overcome his dis- 
comfort by this means, it may occur after every meal. The small intake 
of food leads to increasingly severe constipation, and the aperients iwcd 
for its treatment increase the abdominal discomfort. , * 

The patient rapidly loses weight and in time becomes extremely emaciated, 
almost all the suwotancoos fat disappearing. At first physical and mental 
activity are unabated, the restless energy and absence of fatigue being in 
striking contrast with the wasted appearance of the patient, but in thp later 
stages the patient becomes weak and lethargio, ana finally may lie in bed 
unable to move a limb or raise his head. In girls amenorrbeea is a constant 
symptom ; it develops at an early stage and persists for many months after 
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recoveiy is complete in all other respects. It is probably of psj'cbieal origin 
and not a lesnlt of malnutrition, as it develops at an early stage and may 
persist long after the patient has retnrned to a normal diet. An abnormal 
growth of downy hair is a common symptom ; this is a direct result of mal- 
nutrition, as it is constantly observed in times of famine. No symptoms of 
vitamin deficiency develop even in cases of extreme malnutrition. 

The pulse and temperature are normal. The X-rays show no abnormality 
in tho alimentary tract, the constipation being due solely to the insufficient 
quantity of food residue, and gastno secretion is unaffected. The extremities 
and the nose and ears are cold and blue, the skm and scaly. The urine 
is normal. 

If proper treatment is not institnted, death may result from inanition, 
extreme atrophy without any organic visceral lesion being found pos{ 
mortem. 

Treatment. — Except in the earliest stages, it is essential to remove the 
patient from his home Hurroundings and to aDow only infrequent visits from 
nis relations. The nature of the symptoms is explained to him, and he is 
made to understand that he can recover and return to his home and to a 
normally active life only when, as a result of catine a proper quantity of 
ordinary food, his weight and strength have returned, and that though this 
may entail some discomfort at first, hb appetite is certain to return when 
more food is taken. It is essential to be present during the first meal after 
treatment is begun, aod to be prepared to spend a very tong time arguing 
over every mouthful until the meal is at last finished. As resistance almost 
invariably breala down under these conditions, the task of supervising sub- 
sequent meals cau be left to a good nurse, who must at first never leave the 
patient, as otherwise food is lilrely to be hidden or thrown away. The 
patient should from the first day of treatment be given a full diet without 
restrictions of any kind, aud should be induced to eat everything he is given. 
With tact, explanation and persuasion this b always possible. The psycho- 
logical origin of the trouble should not be dbcussed until the patient has 
greatly improved ; even then such discussion b not always necessary, and 
it b rare lor anything more than simple psychological explanation without 
any deep aualysb to be required. Specml diets, organotherapy, including 
gonadotrophic and pituitary hoimoncs, and the use of insulin to stimulate the 
appetite, and the adminbtration of vitamins are of no use in the treatment 
of anorexia nervosa. 


NAUSEA 

Nausea most commonly precedes vomitmg and is relieved when the 
stomach is empty. Though primarily a gastric symptom it is often accom- 
panied by malaise, sweating, salivation, and faintness. ^Vhen associated with 
headache it is generally a result of migraine. Association with vertigo points 
to vesticular dbease, as in hlfaiiere's syndrome and sea-sickness. It may 
occur as an independent symptom in chronio achlorhydric gastritis, chronic 
cholecystitis and in the earliest stage of caminoma of tho stomach. It b 
sometimes the most prominent symptom in early tuberculosis and in the 
first weeks of pregnancy. It may occur in nephritb and infections of the 
urinary tract, and in men it may result from prostatic disease ; in these 
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coadlUons it i:3 generally an indication of the onset of urxmia, of wiiicli it 
may be tl»e first symptom. All these possibilities should be excluded before 
regarding it as of ncr^’ous origin, bat there is no doabt that it is occ.asionally 
an hysterical symptom and due to the perpetuatiou by aato-suggestlon of 
nausea which originally resulted from the emotion of tiisgust, although the 
actual exciting incident may have been forgotten. In such cases the nausea 
often serves the subconscious purpose of providing the patient with a meam 
of escape from some dliEcuIt situation or uncongenial occupation. Whatever 
its cause, but especially when it is nervous in origin, nausea is increased by 
anxiety ond depressing emotions, and is less troublesome when the mind u 
fullv occupied. 

i«ausca may be constant or periodic. It may bo specially associated 
with the consumption of fatty food or less frequently of meat, but it is often 
quite independent of the land or nature of the food taken. The patient 
may wake up with severe nausea, which makes it difBcult for him to eat 
any breakfast. He often thinks it is due to some disease of the stomach, 
and he consequently reduces the amount of food he takes ; severe loss of 
weight may result. 

ExperimeutaUy it has been shown that stimuli which canso nansca lead 
to intemiplion of peristalsis with diminished muscttlar tone, diminished 
secretion of hydrochloric acid, increased secretion of mucus, and pallor of 
the gastric mucous membrane, together with salivation, sweating, and tachy- 
cardia followed by bradycardia. The motor changes are not a rcsnlt of tne 
nausea, as they precede its development and occur % themselves with stimuli 
too small to cause nausea. They are an important factor in its prodoction, 
as when they are prevented by the injection of prostigminc no nausea develops. 


GASTRIO FLATULENCE : AEROPHAGY 

Flatulence, or the presence of excess of gas, may occur simultaneously 
in the stomach and the intestme, but iu many cases it is confined to the 
stomach or to some part of the intestines. ' 

^Etiology. — Gastric flatulence may be caused by (n) excessive production 
of gas by fermentation or putrefaction ; (&) the introduction of excess of air 
by aeropbagy ; (c) deficient absorption ; \d) deficient elimination. 

(a) Achlorhydria may be associated with the formation of a small quantity 
of gas by bacterial activity, but this is very rarely snflicient to cause dis- 
comfort. In pyloric carcinoma, achlorhydria is associated witli Bcvcrc 
gastric stasis, ond a considerable excess of foul gas may be produced. 

(i) Aerophagy is the commonest cause of flatulence. It is often aasoebten 
with functional dyspepsia, but it is equally common in organic diseases, 
especially cholc^stitis and less frequently gastric and duodenal ulcer, and 
the pain in angina pectoris frequently causes aerophagy. The patient feels 
discomfort in the stomach, which be thinks is due to *^wind,” and which ho 
imagines he can “ disperse ” by eructattoa. As there is really no excess of 
gas present, the attempt proves unsuccessful and results in the swallowing of 
air. After hall a dozen or more attempts have been made without succca'*, 
air being swallowed on each occasion, the stomach becomes distended with air, 
which is noisily cxiwlled. The cxcc.s.stve salivation, which often occurs in 
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gastric disorders associated "crith fayjiercWorhytJria, and in septic conditions 
of the mouth and naso-phurynr, leads to flatulence, ns air is swallowed 
with each mouthful of saliva. The seveicst cases of aerophagy occur inde- 
pendently of dyspepsia in intensely neurotic women ; the symptom is then 
hysterical. A little saliva with a large quantity of air ia swallowed until the 
stomach is distended, when it ia noisily pumped backwards and forward? 
between the stomach and msophagos by spasmodlo movements of the dia- 
phragm, and is periodically expelled with a loud report. 

(c) In the portal ohstrnction of cirrhosis of the liver, congestive heart 
failure, and chronic bronchitis and asthma, swallowed air and the gases 
produced by fermeutation are insufBclently absorbed and flatulence results. 

{d) In rare cases a valvular mechanism is set up at the cardra, whoch does 
not impede swallowing hut prevents the passage of gas in the opposite direc- 
tion. This acrogastrie hhquie may result from spasm of the lower end of 
the cesophagns associated with an oesophageal ulcer, or from s kink caused 
by the dislocation of the stomach from the pressure of a distended splenic 
flexure in intestinal carbohydrate flatulence or a dbtended pelvic colon in 
megacolon. An enormous quantity of gas may collect in the stomach, the 
distension of which causes great pain, which is relieved by lying down, when 
the gas passes on into the duodenum, or instantaneously by the passage of 
a stomal tube. 

Symptoms.— Gastric flatulence gives rise to a sensation of fullness in the 
epigastrium, which may extend under the left costal margin. The accumu- 
lation of gas in the stomach pnsbes up the diaphragm ; this may cause 
palpitation and attacks of dyspneea in individuals who arc predisposed by 
SQcn conditions as asthma and cardiac weakness. Flatulence may also be 
the immediate cause of an attack of true angina pectoris, though more fre- 
quently the angina is the cause of the aeropbagy. 

Diagnosis. — When a patient complains of “ flatulence,” it is first neces- 
sary to ascertain whether excess of gas is really present. This can be done 
most readily and accurately by means of X-rays, as it is often difficult to 
distinguish by percussion whether an accumulation of gas is in the stomach 
or in the splenic flexure of the colon. 

Pseudo-flatulence is generally due to the patient misinterpreting the 
sensation of fitness which is caused by the increased intragastric pressure 
produced by sudden distension of the stomach, especially if it is of the short, 
high form, with excess of iood and drink which have been too rapidly con- 
sumed. ^ete is no abdominal swelling or increase in sastrio resonance, and 
the patient is unable to bring up any gas, but tho condition is often compli- 
cated by aeropbagy. The eructation of swallowed air may relieve the discom- 
fort which prompted the aeropbagy ; this ia probably due to the increased 
intragastric pressure overcoming the reristance of a pyloric sphincter closed 
as a result oi achalasia or spasm at the same moment as the resistance at the 
cardia is overcome. 

Excess of gas in the splenic flexure in intestinal carbohydrate dyspepsia 
and in the pelvic colon in megacolon often gives rise to a feeling of fullness 
in the left hypochondriura, which is mistaken by the patient for gastric 
flatulence ana may lead to aeropbagy. 

Pseudo-flatulence may also be caused by hysterical xpasin of the diaphragm. 
This may occur as an independent condition or as a complication of some 
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orgauic disorder, sucIi C3 gastric ulcer or colitis, or after a Wow on the abdomen. 
It is also the cause of the abdotnioal distension in pseudocyesis, in which 
pregnanej is simulated. The epasm mfl): be contiauoas and last for weeks 
or montliB. Slow frequently it occurs in attacks j a sensation of great dis- 
tension 13 e.Tpericnccd and the obdomen becomes so protuberunt that the 
clothes have to be loosened. The “ distension ’* disappears as suddenly as 
it comes without eructation or passage of flatns. It often leads to a mistaken 
diagnosis of intestinal obstruction, and laparotomies have been performed 
in spite of the fact that the distenalon disappears under an anasthetio. The 
iow«r ribs are drawn in as a result of the poll of the contracted diaphragm, 
and firm manipulation of the abdomen causes the abdomen to become flat and 
the diaphragm to rise. The absence of excess of gas in the stomach and 
intcstiaca can be recognised with the X-rays, which also show the very low 
position of the diaphragm and the shallow respiratory movements. The 
patient should bo taught to breathe properly with bis diaphragm, but im- 
provement is often vei^ slow. 

The gas expelled ux aerophagy is odourless ; wUea caused by putre- 
faction in pylonc obstruction it a offensive, and this is occasionally the first 
symptom of a growth, though it may also occur in non-malignant owtruction. 
Aerophagy is probably present if eructation is frequently repeated; the 
diagnosis is certain if it occurs several times in rapid succession, ns fcrmenbi. 
tiott cannot give rise to such a largo quantity of gas. Eructation occurrii^; 
before brealnast in the absence of pyloric obstruction is always duo to aero* 
as there is nothing in the stomach from which gas could be produced. 

^gao.«b can be confirmed by means of the X-ruys, with which it is easy 
to watch the whole process ofaeropba^. 

Flatulence leading to a feeling of fullncas after meals with no leUef ftom 
diet, alkalis or acid, may bo the first symptom of heart failure or cinhosU 
of the liver, and is also common in chronic bronchitis and asthma. The 
regular use of small doses of digitalLi may give compicto relief in the cardiac 
cases. 

Treatment. — ^The treatment of flatulence duo to ezccssivo fermentation 
consists in remo^-ing the cause. IVbeu flatulence is due to aerophagy, it is 
generally only ueccsiiary to explain to the patient the cause of his trouble 
iu order to cute him. He should bo told not to eructate, however much he 
may desire to do so. If he finds it very difficiJt to restrain himself, bo should 
open liis month or clench bis teeth upon a cork, whenever the desire is very 
strong, as it is then difEcult to swallow air, though any excess of gas in the 
stomach can be expelled. IVhen aerophagy is secondary to dyspepsia, this 
requires appropriate treatment. Alomcntary relief, eutficient to help the 
patient to forego eructation, can generally be obtained by ripping hot water 
or chlotofoTm water, or by taking o few drops of a carminative, such os oil of 
cinnamon or peppermint on a lump of sugar, but the use of spirits for this 
purpose should do prohibited. 

NEBYOUS DYSPEPSIA 

Etiology. — Host neorastbenio patieuta suffer from indigestion, partly 
as a result of their abnormally irritable nervous system and partly as a result 
of chronic tozKznia, depressing emotions, mental and physical overwork, 
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and the other factors concerned in tho prodoctfon of neurasthenm, as these 
tend in themselves to inhibit the motor and secretory functions of the 
stomach. 

Anxiety nenrosea are often accompanied by visceral symptoms. The 
nature of the latter depends upon the patient's past history and physical 
make-up. If ho has steered from indigestion in the past or if he has an‘ 
organ inferiority in tho form of the hypersthenic or hyposthenic gastric 
diathesis, nervous dyspepsia is likely to develop. 

Symptoms, — The gastric symptoms in nervous dyspepsia are characterised 
by their extreme irregularity, tho patient feeling very ill one day and com- 
paratively well the next without any obvious reason for tbe change. The 
most constant complaint is of vague abdominal discomfort, which rarely 
amounts to actual pain. It is generally worst in the morning and improves 
towards evening, but in some cases the symptoms increase when the patient 
becomes more fatigued towards evening. The discomfort is aggravated by 
meals, a sensation of fullness being felt as aoon as a small quantity of food has 
been eaten, but it is often present to a minor degree all day. It has little 
relation to the amount or the land of food, differing in this way from the 
discomfort of organic gastric disorders. It is increased by worry and excite- 
ment, while some now interest, whether it be a change of surroundings, a 
came, a conversation, a new medicine or a new doctor, leads to its temporary 
^appearance. Kausea and vomiting, cither separately or together, may 
occur. 3Iany patients complain of flatnfenee, which is generally due to aero- 
phagy, but may bo nothing more than the result of misinterpreting the sensa- 
tion of fullae«s, no excess of gas being present (see p. 604). Frequent noisy 
belching is common, especially among older patients. Tbe appetite is always 
diminished, though it varies considerably from day to day. Constipation is 
generally present and the patient often aggravates his symptoms by over- 
dosing himself with purgatives. 

Fhj^cal and radiological examination of the stomach shows no abnor- 
mality. If nervous dyspepsia develops in a patient with tho hypersthenic 
gastno diathesis, the symptoms are likely to simulate those of duodenal ulcer. 
The abdominal muscles may be tense so that examination is difficult, but 
there is never any great degree of tenderness, and what is present is diffuse 
and variable in position rather than localised and constant. In other cases 
the abdominal muscles arc weak, and symptoms resulting from tliis may be 
added to those resulting from the neurasthenia or anxiety neurosis. 

The gastric B3miptoms are always associated with other uervoua symptoms, 
such as headache and insomnia, and anorexia may lead to progressive loss 
of weight and strength. The abdominal discomfort may be accompanied 
by flushing of tho face, palpitation and coldness of tho extremities. The 
patient is generally depreased and pe.srimbtic ; he pays great attention 
to all his bodily functions, frequently looking ot his tongue and minutely 
inspecting his stools. His account of his symptoms is full of details, and he 
often has some theory to account for them, lielieving himself to be suffering 
from some mythical 'disorder such as acidity, a dropped stomach or colon, 
mucous colitis or intestinal auto-intoxication, and not infrequently he fears 
he has cancer. He may seek advice for dyspepsia on its own account or 
because he thinks that it is the cause of his pumy nervous symptoms. 

Treatment. — The patient’s confidence can be gained only after a very 
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tboroagii c:cuniinfttioii. He can then be conGdciit!}* told that he iia.s no 
organic disease, and that with perBCverancc ho wiU get well. The general 
neurasthenic conditiou first requires attention ; for this mental and physical 
rest, followed by graduated exercise, and sufllcicnt food to overcorao the 
inanition are the chief indications. Congenial surroundings, chccrfnl com* 
'pardons and appetising food are of great importance, and consequently strict 
isolation is not required. For the anxiety s^-mptoms psychotherapy, prefer* 
.ably of a simple kind, is essential. The dyspepsia itself generally requires no 
special treatment, as it dtsimpears with reassurance that there is no organic 
ahdorainal disorder and with snccessful treatment of the nnderlying nervous 
condition. 


HYSTERICAl^ GASTRIC SYMPTOMS 

When symptoms such as vomiting, anorexia, nausea and abdominal pain 
have been caused by emotional disturbance or by gastritb, gastric ulcer, 
appendicitis or other organic cause, they may continue or recur as the resolt 
of auf^estlon after the oripnal cause has disappeared. They are then 
hysterical eymptoms. Hysterical digestive symptoms oro always curable by 
psychotbeiapy.^ In severe cases it is essential to remove the patient from b« 
Lome surroundings. In tbo majority of cases explanation, persuasion and 
ro-edneatioQ effect a euro without recourse cither to gross suggestion or to 
elaborate psycho-analysis. 


HrsTEmcat VoitiriNO 

Hysterical vomiting occurs during or immediately after meals. It is 
effortless and generally unaccompanied by nausea, so that a patient may vomit 
meat and vegetables, and immediately afterwards be ready to cat a eweet 
which ho retains withont difiiculty. The stomach is generally only partially 
emptied, so that nutrition is preserred, but in rare cases nothing is retained, 
ana severe emaciation, together with the changes in the urine which follow 
starvation and Lave erroneously been ascribed to toxmmia, results. The 
diet has often no effect, vomiting being as frequent with milk alone M with 
a full diet. 

IVlicn the vomiting of early pregnancy, which is probably reflex in origin, 
occurs after every meal instead of only in the morning, ana when it persuM 
after the eighth week, it is often called the pemu^ous vcmitinfj of 
pregnanai. It has generally been regarded as toxic on account of certain 
changes in the urine and associated symptoms. I am convinced, however, 
that It is always hysterical, as in my experience it can invariably be cured 
by jwychotherapy with great ropidity. The changes in the urine — excess of 
organic acids and a rise in tha anunonia index (the proportion of nitrogen 
present as ammonia compared with that ns urea) nrc entirely secondary to 
the stan'ation and dehydration which result from persistent vomiting. 
Howei'cp marked these changes may become — and I have known the aramonw* 
index rise from the normal 6 to 28 — and however severe the so-called toxic 
symptoms may be, such ns a dry, black tongue, a pulse as rapid as IW), and 
even jaundice, they all di^ppe-ir within 21 or 48 hours with psychotherapy 
in the form of expianaUon aM {Kcsuadon without either suggestion or drug 
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treatment. The condition must of couiae be distinguished from the vomiting, 
which begins in the later stages of pregnancy, and is only one symjitom of 
some obviously toxic condition, suen as eclampsia or acute necrosis of the 
liver. 

Hysterical vomiting was a common sequel of the acute gastritis caused 
in the War of 1914-1918 by gassing, when some of the irritant gas was dissolved 
in saliva and swallowed. The vomiting persisted without any other symptoms 
after the gastritis had disappeared. It was always rapidly cured by simple 
psychotherapy. 

Treatment. — A patient with hj'eterical vomiting should be kept in bed 
and isolated. After the exciting cause has been discovered and the reason 
for the continuation of the vomiting has been explained to him in language 
suited to his intelligence, he should l>e made to realise that now that the 
primary cause is no longer operative, his stomach has simply developed a bad 
habit, which it must be educated to give up. Pull diet should be given 
from the onset. It is always desirable to be present whilst the patient takes 
his first meal under the new regime in order to encourage him to suppress 
his derire to vomit. After one meal has been eaten without vomiting, complete 
recovery is generally very rapid. The most important part of thc'trcatmeut 
is its rapidity and the avoidance of ao^ accessories such as diet or drugs. 
It is essential for success that tbo physician should liave confidence in his 
diagnosis and that the patient should £avc confidence in his physician. 


HffiSUTEMESIS AND MEUffiNA 

AEtlology.'— Hsematemesis results most frequently from a chronic ulcer 
of the stomach, duodenum or (esophagus, or of the jejunum after gaatro- 
jejunostomy. It occurs, generally m smallet quantities, in cancer of the 
stomach. The term gas(TOslaxi$ was at one time applied to the hiemonhage 
which was supposed to occur in the absence of any organic lesion. But 
gastroscopy and examination of fresh specimens removed at operation have 
proved that very small rapidly healing and often multiple eroaions or acute 
ulcers, which readily escape detectioo both oa external examination during 
an operation and at autopsy, arc often piesent in such ca^es in association with 
gastritis. Hsmonhage may occur in susceptible people from areas of the 
mucous membrane which become congested and hccmorrfiagio on contact 
with fragments of aspirin. There is no evidence that vicarious mensttuation 
from the stomach ever occurs, although hsematemesis is rather more common 
during menstruation than in the intervals. The varicose veins which develop 
in the cesophagus in cirrhosis of the liver may bleed, and hxmonhage may 
also occur from the congested gastric mucous membrane in cirthosb and 
beart failure. Bleeding £om the stomach is n common symptom of splenic 
anaemia, even in the early stages before cirrhosis of the liver has led to portal 
congestion. It may also occur in the bannorrhagic diathesis, which is in most 
cases associated with a rednetion in the number of blood platelets and delayed 
bleeding time (thrbmbocytopemc purpura). It is then generally preceded and 
accompanied by purpura and often by haamorrhaffc from the nose, kidneys or 
other organs, but in some cases it may be the sole manifestation of the con- ' 
dition. In rare cases htematemesis ts caused by bleeding from multiple 
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telaiiglccUsea of tbe f^strio mucous membrflno in jjatients witli faroilial 
tcianjrfwlasia, a condition almost invariaWy associated vith cpistasds. 
rinallj, blood from the naso-phar}Tuc, mouth, cesophogus and lungs may be 
swallowed and vomited. 

Diagnosis. — ^Direct examination of the nose, gums andnhatyux excladej 
the possibility of the blood coming from these sources. Ibcinatemcsis mar 
be distinguished from h«?montyaw by the fact that in the former the blood fs 
generally dark, partly coagulated and mixed with more or less food, whereas 
in the latter it iabright red, frothy and anclottcd ; in the former the symptoms 
mav point to gastric disease, in the latter to disease of the lungs or the heart ; 
mclmna is present in moat imses and occult blood in all cases after hmmate' 
mesis, and the bmmorrhage is not often repeated, wbereas in Lffimoptysia the 
stools contain no blood, and the patient generally continues to expectorate 
blood-tinged spntum for several days. In chronic ulcer and carcinoma of 
the stomach a history of other gastric symptoms can almost always be 
obtained, though in chronic ulcer they may be very mild in character and of 
short duration. In cirrhosis of the liver, symptoms of alcoholic gastritis and 
hepatic insufficiency are often present, and the liver is generally hard and 
enlarged. 'When hmmatemesis occurs without other symptoms, the possi- 
bility of an idiosyncracy to aspirin should first bo considered. This is prob- 
ably the explanation I'f the patient has taken aspirin shortly before the 
haetnonhage, especmlly if he nos swallowed it as an intact or broken tablet 
and not as powder. Otherwise gastritb with an acute ulcer or erosion Is 
generally present, if splenic aommia can be excluded by the absence of 
spUaomeg&ly and leucopenia, the hcemoithagio diathesis by absence of 
porpurn or bleeding from other mucous membranes and the presence of a 
normal number of blood platelets and normal bleeding time, and familial 
telangiectasia by absence of cpistaxis and telangiectasia of the face. 

The only reliable method of measuring the quantity of blood lost is to 
estimate the total volume of the erythrocytes (Ve) amf of the pbsaia (Vp) 
of the blood. It is unfortunate that such examinations can be carried out 
only at well-equipped hospitals, os observations on blood pressure, pulse rate 
and percentage of hannoglobin arc notoriously difficult to interpret. The 
immediate rc.su]t of a large hicmotrhage is to reduce the Vc and Vp without 
altering the Lmmoglobin percentage. Only after a variable period does the 
blood take up enough fluid to restore the original \’p, thereby diluting the 
hicmoglobin sufficiently for its estimation to give a true index of the severity 
of the hirmorrhage, always provided that the hicmorrliago has ceased. New 
blood co^uscles then slowly form, with gradual restoration of Vc and hwnio- 
globin. The final plasma volnroc is very constant and in DO per cent, of cases 
the plasra-v b fully diluted by tbo time the patient is admitted to hospital; 
in the romaindet the period varies, the maximum being 72 hours for fuU 
dilution. There arc no clinical means of deterwining that hEcmorrhage hss 
ceu’ed, the signs generally regarded as indicative of haimorrhage being, in 
fact, the manifestations of haemorrhagic shock. In the absence of external 
evidence of bleeding nothing more than a shrewd guess can be made whether 
a falling hipmoglobin percentage indicates continuing hajmorrhage or blood 
dilution. 

Prognosis. — ^Tbe mortality among patients with hicmorrhage from an 
ulcer b about 1-5 per cent, in general practice without either transfusion or 
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Buigsiy. As tbs incidecco of ba^znorrbage ia coses of gastric, {luodeoal and 
anastomotic ulcer taken together is about 25 per cent., the mortality from 
haemorrhage in all cases of ulcer, %vbether they have previously hied or not, 
is about 04 per cent. The mortality of cases of ulcer admitted into Guy’s 
Hospital under my care on account of hasmorrhage was 4*8 per cent. The 
mortality from hsemorrhage of all cases of ulcer, including those -which had 
never hied, was about 3 per cent 

Treatment. — The patient should be kept completely at rest without 
trausportation to a nursing home or hospital, unless this can bo done rapidly 
and efficiently by ambnlance. Be should be kept ia the supine position, and 
should not leave his bed even to micturate or defalcate until there has been 
no htemonhage for 48 hours. In order to keep him completely at rest and to 
allay amsdety it is generally advisable to inject morphine. Nothing should be 
given by month for 24 hours ; small quautitica of dilute citrated milk may 
then be drunk and the quantity rapidly increased so that by the fifth day 
the patient ia on the ordinary strict mcer diet (p. 624) with 5 or. hourly feeds. 
The so-called hlenlengracht diet has nothing to recommend it for use in 
England. The improved results following immediate feeding recorded by 
Meulengracht were due to the prolonged starvation and deprivation of fluids 
formerly practised in Denmark. In England death is almost always a direct 
lesuit of na^monhage from a large bole in a sclerotic artery and not &om 
starvation or dehydration. Normal saline solution, ^ to | pint, should be 
given four hourly by rectum until anfiicicst fluid is taken by mouth. Com 
stipation requires no treatment, as the bowels generally open spontaneously 
on the third day after one of the saline injections. 

If the hstnoglobin falls below 40 per cent., the equivalent of a Vc of 
700 c.cm., the patient should be transfused at the rate of 30 to 40 drops a 
minute till the htcmoglobiu neiccntage reaches GO, the average volume 
required being 1500 c.cm. ^Yith slow transfusion the blood pressnre does not 
rise nor does the Vp increase above nonnal ; the solo result ia the rise in To, 
which is entirely desirable. Transfusion is required to prevent a patient from 
dying from anisnua ; it is not required for the restoration of the blood to the 
normal level, as an average gain of 1 or 2 per cent, of biemoglobin per diem 
occurs when 30 grains of iron and ammonium citrate, which is always well 
tolerated, arc given three times a day. 

Por surgical treatment, viJe p, 627. 


OBGANIC DISEASES OF THE STOMACH 
ACUTE GASTRITIS 
(a) Acute Catahrual GASmiria 

.Etiology. — ^Acnte catarrhal gastritis is caused by severe irritation of 
the mucous membrane of the stomach. A large indigestible meal and excess 
of alcohol ate common causes, especially if the patient is already suffering 
from chronic gastritis. . In many cases tiie irritant is a toxic product of 
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bacterial actint^ in food, eevcrol indindoala being often eimnltaneoaalj 
ailecled. The aymptoma of ga&trie influenza aie due to acute gastritis pro* 
dneed hy tbc influenza toiin, and the toxins of scarlet ferer, aepticffiinia 
and other acute infections and those of nncmia may also bo excreted into 
tbc stomach and give rise to gastritis. The su-allowing of saliva In which 
irritant eases were dissolved often resulted in the production of acute gastritis 
during the IVar of 1914-1918, but the sjmptoras were generally overshadowed 
by the more scrions pulmonary symptoms ; in some cases the occurrence of 
haematemesis indicated the ecTerity of the lesion. Recovery was always 
rapid, and when vomiting persisted it was always hysterical. 

Symptoms. — The symptoms start acutely soon after the entrance of the 
irritant into the stomach. A sensation of fullness and discomfort is felt in the 
^igastrinm ; heartburn is common, and in severe cases there is acute pain. 
Tenderness is diffuse and generally only moderate in degree, but in serious 
cases it may be extreme. The abdomen may be distended. The appetite is 
completely lost, but thirst is excessive. The tongue is covered witn a thick 
dirty fur, and there is an unpleasant bitter taste in the mouth. The patient 
constantly belches, and the gas brought up may be foul-smelling. Vomiting, 

5 receded by nausea, almost always occurs, and gives more or less relief to tha 
iscomfort and pain. The food eaten at the previous meal, mixed with mucus 
but with little or no gastric juice, is first rejected ; subsequently mucus 
with saliva, which is gcucraiiy secreted in excess, bile and 000.181003117 small 
quantities of biood are vomited. Severe constipation is present unless the 
irritant also acts upon the bowels aud causes diarrbma. The vomited 
matter contains no free bydrochlotic acid, but is generally ntid in wactlon 
owing to the presence of lactic, butyno aud other fatty acids ; the saliva and . 
muens present may, however, give it an olkalinc reaction. 

The patient is pale and prostrated and complains of headache. These 
symptoms are most marked in infective cases, when tho patient may also 
bo drowsy and even dcb'rious. The temperature is generally slightly raised, 
but it may be high, especially in children, and tho pulse is rapid. Leucocytosis 
is common, even in the absence of pyrexia. The urine is concentrated and 
may contain a trace of albumin. Herpes labialis is sometimes present. 
Contrary to what might be expected, a test-meal given 12 to 24 hours after 
the onset shows that the initial paralysis is followed by increased motor 
nctiiity and tho acidity tends to be high rather than low, though it subse- 
quently falls, as a second test-meal given a week later shows that hypo- 
chlorhydria gives place to achlorhydria aod an average acidity to hypochfor- 
hydria. Mucus, leucocytes and epithelial cells are present in excess. 

Diagnosis. — In severe pytexial cases the symptoms may simulate the . 
onset of an acute infection, such as typhoid fever, but the rapid improvement 
soon makes the diaguosis clear. I have seen cases in which the pain, tender- 
ness and rigidity were so severe that considerable doubt was felt at fint 
whether a gastric ulcer might not have perforated. 

Prognosis. — Recovery generally takes place within 2i or 48 hours, but 
in toxic ond infective cases the acute symptoms may persist for several days, 
at the end of which they may suddenly disappear. The condition often 
passes into chronic gastritis, which may remam completely latent, though 
the stomach is often abnormally irritable for a considerable time. 

Treatment. — The patient should be kept warm in bed with hot applies- 
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tiona to the abdomen. If the stomach is notspoutaijcoualy emptied, vomiting 
should be induced by drinking half a pint of warm water, in which a teaspoonful 
of sodinm bicarbonate has been dissolved; when this fads, the stomach 
should be washed ont. 

A saline aperient should be administered if there is constipation. No 
other drugs should be given except in the larc cases in which very severe 
pain persists after the stomach is empty, when an injection of morphine 
may be required. Nothing but water, which may be flavoured with tea, 
should be taken until all the acute symptoms have disappeared. Sweetened 
arrowroot made with water may then he given, and, as the appetite returns 
end the toogne deans, dilute citrated milk, farinaceous food, eggs, and 
lastly, fish, chicken and meat can be added to the diet. A test-meal should 
bo given when the patient is convalescent, as if chronic gastritis, with or 
without achlorhydria, has developed, appropriate treatment may prevent the 
onset of various complications at a later date. 


(6) Acute Suppurative Gastritis 

etiology.— This very rate disease is due to the invasion by streptococci 
OP less frequently pneumococci, staphylococci or B. ccli, of tne submucous 
tissue through a carcinomatous ulcer, or still more rarely through a chronic 
ulcer or the wound left after an operation on the stomach. In exceptional 
cases the point of invasion cannot be recognised. The condition may also 
occur in pyicmia, anthrax and smallpox. 

Symptoms. — Epigastric pain and tenderness arc severe. Vomiting is 
always present. The voniitus may contain pus owing to the rupture of a 
localiscu abscess into the lumen of the stomach. Peritomtis generally super- 
venes in the couko of 2 or 3 days. The general symptoms present are those 
common to severe infections. 

Prognosis. — A local submucous abscess may burst inwards and 
spontaneous recovery follows, but more commonly it ruptures outwards, 
producing general peritonitis. Diffuse suppurative gastritis always ends in 
peritonitis. 

Treatment. — In very rare cases a localised abscess has been treated 
successfully by operation. 


( c ) Acute Phleomonous Gastritis 

Etiology. — Phlegmonous gastritis results &om the ingestion of irritant 
jioisons, such ns concentrated acids and alkalis, arsenic and antimony. 

Symptoms. — ^Tbe local syraptoros are similar to those of sente suppnrative 
gastritis, except that the vomited matter frequently contains blood and 
sometimes sloughs. The patient is collapsed and may become comatose, 
the symptoms depending upon the nature of the poison. 

Prognosis. — Death frequently occurs from shock, general peritonitis or 
the effect of the poison on other parts of the body. If the patient recovers, 
achylia gastrica is almost always present as a result of atrophy of the mucous 
membrane, and pyloric obstruction frequently develops. A patient of mine 
vomited a complete cast of the pyloric half of his stomach a month after 



6H 


DISKASES OF THE DIGESTIVE SYSTEM 


swallowing spirits of salts ; lecoveij followed gaslto-jejanostomy performwl 
for the obstruction which ensued. 

Treatment. — An attempt ahoold be made to dilute and neutralise the 
poison. When this is impossible the stomach should be washed out. Morphine 
should be injected to reliQ\’e p-ain and to keep the patient quiet. 


CnBONlC GASTRITIS 

etiology. — Chronic gastritis is a very common condition. Its 
atiology and pathogenesis have been discussed in the Introduction 
(p. 5S3). 

Symptoms. — Chronic gastritis, especially the atrophic form, is often 
completely latent. When ^mptoms occur, Iheii nature depends upon 
whether the condition has developed in an in^vidual with the hypefsthenic 
gastric constitution. — acid gastritis, or in one with the hyposthctiic gastric 
constitution— achlorhydric gastritis. 

(rt) Acid oaslnlig . — Acid gastnlis and duodenitis rarely give rise to 
a}-mj)toms unless they arc complicated by ocutc or chronic ulcer In the 
exceptional cases in which symptoms occur in the absence of a chronic ulcer 
they are indistinguishable from those of duodenal ulcer, and a diagnosb can 
be made only when an X-ray examination shows that there is no constant 
gastric or duodenal defonnity tn spite of the presence of typical symptoms, 
tenderness and rigidity, as<ociateu with hypcrchlorhydria and somctiioes 
occult blood in the stools, llicmatcmesu may occur from an acute nicer or 
erosion, which gives no radiological signs of it^ presence bnt can be clearly 
dcmoQStratcd by gastroscopy, but many hamortnuges of this Wnd prove oy 
careful inquiry to be caused by aspmn. As the hypersthette stomach is 
incapable of secreting much muens, the absence of mucus from the fractions 
of a tcst-racal is no evidence against tbc presence of gastritis. 

The treatment is that of ulcer, but tbc period of bed and strict dictieg 
need not be prolonged more than a week unless occult blood continues to 
be present in the stools. It is, however, essential that the patient should 
permanently follow the “post-ulcer rc^me” {p. 02G), as otherwise an nicer 
will probably develop sooner or later. 

(o) Acldmhydnc jnslrih’s. — In the Introduction it was pointed out that 
achlorhydria is almost certain to develop if chronic gastritis occurs in a 
patient with the hyposthenic gastric constitution. The symptoms are 
mainly duo to the acniorhydria and tbc complications to which it givia rise, 
80 that it is tmusnal for the condition to bo dbcovered when there is still 
free add in any fraction of the tcst-m^al. 

The most common gastric symptota is nausea, although it is only present 
in a small percentage of cases. It occurs especially in the early morning, 
but may last thronghout the day. IVhcn severe it leads to anorexia, which 
may also be present in the absence of nausea. The association is particularly 
evident in alcoholic gastritis, in which morning nausea with inability to eat 
any breakfast in spite of a good appetite for lunch and dinner is a char- 
acteristic symptom. 

Pain never occurs m uncomplicated achlorhydric gastritis, bnt slight 
epigastric discomfort, generally described as fallncss, prcs.sare or heaviness, 
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is common. It follows immediately after meals, and may last several boom 
in the small group of cases in wiucb evacuation is slow. It is often partially 
relieved by belcmng, but freqaent attempts to eructate may result in aero- 
phagy. In spite of the presence of acbloibydria, heartburn and sour regurgita- 
tion, which are relieved by sodinm bicarbonate, may occur. Tenderness 
is alight and ill-dcflncd, and there is no rigidity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort is 
unusually prolonged. It is often to a large extent voluntary, the patient 
having discovert that it gives relief. The vomited material general!}' 
consists of undigested food mixed with mucus and often with bile, but the 
morning vomit of alcoholics is an alkaline, mucous fluid, composed of swallowed 
saliva and secretion from the inflamed pharynx and cesophagus. 

Constipation is generally present, Gut m one group of coses chronic or 
intermittent attacks of diarrheea occur and may persist for many years with 
little or no gastric symptoms to suggest its gastrogenons origin {vide p. 663). 

The tongue is generally clean, but in alcoholic gastritis it is often furred 
and the patient complains of an unpleasant taste in his mouth. When 
acUorhy^'c gastritis is associated with aommia, whether simple or Addisonian, 
atrophy of the filiform papill® is often present, sometimes accompaneid by 
lecurrenc attacks of subacute glossitis, in which the patient complains of 
soreness of the tongue. 

The size, tone and rate of evacuation of the stomach are generally normal, 
but evacuation is unusnally rapid and the stomach short and high in some 
cases of complete achylia. In the achlorhydria following the gastritis of an 
acute infection it may bo slow owing to the rapid exhaustion of peristalsis, 
the X-rays showing periods of complete inertia alternating with periods of 
normal activity. 

The test-meal gives some indication of the severity of the gastritis. 
In early cases a little free acid may be present in some of the fractions, but 
more commonly by the time the patient comes under observation achlorhydria 
is complete. In most cases mucus is present in the resting juice and in each 
fraction, and the curve of total acidity remains moderately high above the 
base line. In advanced cases, in which atrophy of the mucous membrane 
has occurred and involved the superficial mucus-secreting cells as well as the 
tubules, mucus is absent and the total acidity is much reduced. So long as 
mucus is present, treatment is likely to result in recovery of the power of 
secreting free acid, but this very rarely occurs in the absence of mucus. In the 
former case, but not in the latter, an injection of histamine wlicn fasting or 
at the end of the test-meal is generally foUowcd by the secretion of free acid. 
It is, however, unnecessary to perform this test, as histamine never succeeds 
in producing free acid when treatment with lavago fails, and treatment is 
occasionally followed by restoration of secretion in histamine-refractory 
achlorhydria. 

Treatment. — 'All possible causes of gastritis should be removed as far 
as possible. Tlio teeth should be put into good condition nod artificial ones 
supplied when necessary. Septic tonsils should be enucleated, and nasal 
infections treated. If the tongue is furred it should be frequently scraped, 
and stifficient dry food should be ^veu to promote an adequate secretion of 
saliva. The food should be thoroughly chewed and eaten at regular times, 
the last meal at least two hours l^foxe going to bed. The patient should 
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rest for half an honr after meals, and, if he ts tired, for half on hour before 
mcab. 

Alcohol sboald bo entirely prohibited, and cmoldng limited to a few 
cigarettes with plugs of wool in the mouthpiece after meals. Tea must be 
weak and freshly brewed, and coffee (unless eaffeinc-free) only drunk if mixed 
with at least an equal quantity of milk. Sfeat should bo allowed at onlr 
one meal a day and should be very tender. Kipe cheese, coarse bread sultsl}- 
tutea and oatmeal, akina and pips of fruit, salads, pickles, and ^cn vegetables, 
except as purges, should be prohibited. A pnreie of spinach is particularly 
u.'^ful, as it contains a histamioe-hke substance which is a powerful stimulant 
of gastric secretion, even when taken by mouth. In severe cases, especially 
if the stools contain occnlt blood, it is best to give the strict ulcer diet {p. 621) 
for the first week or two, but with two-bourly instead of hourly feeds. 

If any mucus is present in the test-meal, the stomach should be washed out 
every morning with dilute hydrogen peroxide, beginning with a teaspoonful 
and increasing gradually to a tablespoonful to the pint. The nascent oxygen 
given off dislodges the mucus from the surface of the mucous membrane, 
and at the same time acts os an antiseptic and perhaps stimulates the secretion 
of gastric jmee. The patteut should learn to wash his own stomach out so 
that the lavage can be continued everyday until no mucus is washed away ; it 
ran then be given every other day. then twice a week, and fioalJy once a week 
for some months. The test-meal should be repeated after the mucus has 
disappeared. The secretion of acid returns in 80 per cent, of cases, often 
witun a fortnight, but occasionally only after 4 to 6 weeks. If the original 
test-meal showed that no mucus was present, it b rarely worth wi3e trying 
treatment by lavage, os the atrophy of the gastric mucous membrnus is 
genemlly too far advanced for the secretion of acid to return. 

In old nod debOitated patients, for whom lavage seems too strenuous 
a treatment, a teaspoonful of stKlium bicarbonate in a glass of soda water, 
drunk whilst fasting first thing in tho morning, has a smiilar though less 
powerful action. 

IVhcn treatment by lavage does not result in the return of secretion, and 
in all cases in which mucus b absent from the original test-meal, hydrochloric 
acid should bo given. A teaspoonful of dilate hydrochloric acid (B.P.) in 
about 5 oz. of water to which sugar and tho Juico of an orange or of any other 
fresh, bottled, or stewed fruit have been added, b drunk before breakfast 
and as a beverage with lunch and dinner; 6 grams of pepsin may be added 
to the two latter doses. 

In hypettiophio gastritis, in which free hydrochloric acid b still secreted, 
lavage mth silver nitrate solution b tho most satisfactory treatment. The 
stomach b washed out every morning with successive quantities of a 0-05 per 
cent, solution until no more white precipitate of silver chloride is evacu.'ited ; 
when three cleat washings Lave been obtained a final wash should be made 
with plain water. If the lavage couses no pain the strength of the solution 
should bo increased successively to Od, 015 and 0-2 per cent. 

The bowels should be kept regular by taking honey, fruit jelly, stewed 
fruit, from which pips and suins have been separated, and prt^n veget,ahle 
pnr^es. If necessary, liquid paraffin can be given, bnt irritating aperients 
should be avoided. 
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GASTRIC AND DDODENAL UIOEH 

AEtiologj. — A chrouic gastric uiccr was found by Stewart in 2*2 per cent, 
and a chronic duodenal nicer in. 3-8 per cent, of 4000 consecutive autopsies. 
The scars of healed ulcers were found in the stomach in 2-3 pet cent, and 
in the duodenum in 3 per cent, of the series. Chronic nlcers or scars were 
found in the stomach and duodenum of the same individual in 0'5 per cent. 
Thus a chronic ulcer, healed or unhealed, was found in 9-5 pet cent, of post- 
mortems, and it may therefore be assumed that about 10 per cent, of all 
individuals suffer at some time in their Uvea from a chronic gastric or duodenal 
ulcer. Duodenal ulcers occur between three and four times as frequently as 
gastric ulcers in better-class practice, and between three and eight times as 
frequently in most British hospitals except in London, where for some un- 
known reason the incidence is about equal. 

Chronic gastric ulcer occurs with equal frequency in males and females, 
but duodenal ulcer is about four times more common in males than females. 

Though chronic ulcer is rarely diagnosed In children, the symptoms date 
from the age of 14 to 20 in about 12 per cent, of cases recognised later in 
life. It is rare for an ulcer to develop after the age of 50 in women, but in 
men the first symptoms not infrequently appear between 50 and 60 and 
occasionally even later. The average age of onset of gastric ulcer in women 
is 26 and in men 45 ', that of duodenal ulcer b 38 in both sexes. 

Chronic ulcer frequently occurs in several members of a family in one Or 
more generation. The ulcer is generally either gastric or duodenal in ell the 
affected members, but a familial incidence b relatively much more common 
in duodenal than gastric ulcer. In familial cases the symptoms tend to begin 
at on earlier age than usual, and there is a great tendency for anastomotic 
ulcers to form after operation. There is also a siiecial tendency in some 
families for the ulcers to be complicated by haemorrhage. 

Pathogenesis. — The pathogenesb of chronic ulcser has already been 
dbeussed in the Introdaction, and only certain points require further 
consideration here. The peculiar type of ulcer found in the stomach and 
duodenal bulb occurs nowhere else except in the part of the jejonum 
immediately dbtal to the anastomosis after gastro-jejuuostomy and partial 
gastrectomy, in the lower end of the oesophagus when relaxation of the cardiac 
sphincter allows gastric juice ro regurgitate, and abo in association with 
heterotopio gastric mucosa in the lower extremity of the cesophagus and in 
lleckeTs diverticulum. The one common feature of these situations b the 
presence of acid gastric juice. 

Acute and chronic gastritb are frequently associated with localised loss 
of the superficial tissue, which varies in ebe from minute erosions only 
recognisable on microscopical examination to acute ulcers which are more or 
less easily tecognbable with the naked eye. Acute ulcers occur in any part 
of the stomach, in the duodenal bnlb, and in the region of the anastomosis 
after gastro-jejunostomy or partial gastrectomy. The majority of erosions 
and acute ulcers heal rapidly, but if one occurs in an individual with the 
hypersthenic gastric diathesis it b likely to become chronic. Probably all 
chronic ulcers have this oripn. The various conditions already described 
which give rise to g.-istritis can thus abo be regarded as factors in the develop- 
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jnent of chrotiic ulcers. In general, local irritation' is tbo main exciting canse 
of gastric nlcet, -vyliereas anxietT is of pteatei importance in duodenal nicer. 

The tendency to develop a chionio duodenal ulcer is increased by excessive 
emolring ; the nicotine apparently acts tbroogb the autonomic nervous system 
by exaggerating the already excessive motor and secretory activity of the 
stomach. 

Observations on a gastric fistula have shown that the mucous membrane 
becomes thick and hj-peraemic, muscular activity and the secretion of gastric 
juice ate increased during periods of anxiety and with frustration and annoy- 
ance. The congested mucous membrane la also much more vulnerable to 
slight injury and, if the protective mucus is wiped away, an nicer (juickly 
develops. This explains why emotional upsets frequently give rise to recur- 
rence of ulceration. 


Acdtb Oastbio Aim Duodexai. Ulcer 

Symptoms. — ^An acute ulcer gives rise to no symptoms unless it causes 
hemorrhage, which is often profuse but very rarely fatal, or, in very excep- 
tional C3SC.S, perforation, lltcroorrbage or perforation occurring without any 
previous indigestion is thus frcqoeotly due to an acute ulcer. The gastritis, 
of which it b a complication, is often completely latent, but it may give rise 
to any of the symptoms described on p. 614. 

Acute duodcn:d ulcer b the most common cause of ineleno neonoiortim. 
J^ss frequently it e<iuse3 Lematemesb in infants, and it may abo give rise to 
vomiting and marasmus witbont obvious bicmorrh.'ige during the first four 
months of life. 

Prognosis.— Aento ulcers can develop into chronic ulcers, hut the 
majority heal rapidly, leaving no trace of their presence. There b a great 
tendency to relapse, bat (he patient is able to take a full diet without dis- 
comfuct between the attacks. 

Treatment. — For the treatment of the hromorrhage, sec Htematemesis. 
All possible causes of gastric irritation should be dealt with, tho after-treat- 
ment being that of chronic ulcer. The patient should be kept in bed on a 
strict ulcer diet until no occult blood has been present in three consecutive 
stoob. The diet can then be rapidly increased. 


Chronic Gastric Ulcer 

Symptoms. — Die onset is gcneniBy insidious, tbo symptoms first appear- 
ing after big or indigestible meals. The pain, which is often burning in 
character and may be very severe, b situated in tho middle or slightly to the 
left of the cpigastriuin and may radiate upwards end to the back ; It u much 
increased by indigestible food and generally disappears with a milk diet. lo 
ulcers situated near the carclia it begins almost immediately ofter meab, and 
in prep} loric ulcers two or three hours after, intermediate intervals indicating 
an ulcer on tho lesser curvature. The paia generally disappears spontaneously 
after about on hour. It is completely rciieved by vomiting and by alkalis, 
bubas a rule only partially by food. Mino leUef may follow lying down and 
the opplication of warmth to the epigastrium. 
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A small area of teadcmess, the position of vrhich is constant for each 
c^e, may be present in the epigastrium. It is more severe than in any other 
gastric msease ; it is most marked in the presence of spontaneous pain. It 
is often associated with rigidity of the left rectns. 

With increasing pain vomiting appears; it occurs at the height of the 
pain, a small quantity of add fluid with a little well-digested food being 
brought up. "When the pain is severe, vomiting is often induced by the 
patient and may eventnally develop into a voluntary act. 

Occult blood ia almost always found in the stools and vomited material, 
but disappears slowly when the patient is dieted. In about 25 per cent, 
of cases obvious hosmatemesis ocenrs. When the blood is abundant it is 
bright in colour and the stools are tarry ; when less abundant it is coffee- 
coloured and mixed with food, and is recognisable in the stools only by 
chemical and spectroscopic examination. Ucleena may also occur without 
hmmatemesis, but much less frequently than in duodenal tdccr. 

The appetite is good at first and the tougue is clean, bnt fear of pain may 
lead to diminished intake of food with consequent loss of weight and weakness. 
In some cases, however, the relief given by food encour-ages the patient to 
eat heartfly. Constipation is conunooly present. 

In uncomplicated cases there may be some delay in evacuation owing to 
reflex achalasia of the pyloric sphincter ; In rare cases of lesser curvature ulcer 
I have seen 12 and e ven 24 hours’ gastric stasis, probably the restdt of obstruc- 
tion by the associated gastritis. A spasmodic narrowing is sometimes 
observed with the X-rays in the centre of the stomach when the ulcer is 
situated on the lesser curvature {vide p. 632). Conclusive evidence as to its 
sise and position is almost always obtainable by the discovery of a " niche ” 
formed by the crater of a chronic ulcer, which is filled with the opaque salt 
and is the site of the maximum tenderness. If the examination is postponed 
for two or three weeks on account of fasmorrhage, it is often impossible to 
recognise a niche, though the ulcer has not yet healed. 

A test-meal gives no constant result, but byperchlorhydria is more 
common than in normal individuals. In very chronic cases hypochlorhydria 
and even acldotbydrla may be present, but these are caused by the associated 
chronic gastritis, os a second test-meal given after the ulcer has healed shows 
a considerable increase in acidity and often byperchlorhydria, the treatment 
having led to disappearance of the gastritis. 

Diagnosis. — A presumptive diagnosis of gastric ulcer may generally 
be made from the symptoms if hajmetemesis has occurred, but in its absence 
it is impossible to bo certain without the aid of the X-rays. If the latter do 
not reveal the presence of a niche, a chronic ulcer can generally be excluded, 
but gastroscopy occasionally reveals a email chronic ulcer which has escaped 
recognition ivith the X-rays. The diagnosis ia confirmed by the presence of 
occult blood in the stools. For the diagnosis from other conditions causing 
haimatemesis, vide p. 610. 

In cancer free hydrochloric acid is absent in 60 per cent, of cases ; a 
chronic nicer may give rise to a palpable tender tumonr, but much less 
frequently than cancer, in which anorexia and wasting are also likely to be 
present. In chronic gastritis discomfort rather than pain is present ; it 
generally begins directly after meals, and there ia no localised tender- 
ness. For the diagnosis of cesophageal and duodenal from gastric nicer, vide 
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pp. DS4 and C21. The gastric ejmptoios associated -mth cholecystitis may 
eimulatc nicer, but the relation of the pain to the nature and time of meals u 
Usa tcgulat, and less relief is given by alkalis ; tenderness is present over the 
gall-bladder in addition to the epigastrium. Wth good technique it onght 
always to bo possible to settle the diagnoris by means of the X-rays. 

Complications, — Perforation of an anterior ulcer leads to general peri- 
tonitis {tide p. 782). It is rare for a gastric ulcer to bo situated sufficiently 
near the pylorus to cause obstruction on healing, but the swelling and tedema 
round a prepyloric nicer together with reflex interference with the normal 
relaxation of the sphincter often result In tem^rary pyloric obstruction, 
which disappears when the ulcer heals as a result of treatmeut. IlecorreDt 
cicatrisation over a period of many ycaia of a large and very chronic ulcer 
in the body of the stomach in women may cause hour-glass coustriction. 
Very chronic gastric ulcers, especially in the prepylotia region, occasionally 
become carcinomatous (p. 627 but soch ulcers may form definite tumours 
without being malignant. The earlier onset, increased severity, absence of 
remission of pain and occurrence of anorexia and progressive loss of weight 
in the absence of alkalosis, ahonld suggest the possibility of mab'gnant 
degeneration. 

CHROmO DOODESAt Ul/CER 

Symptoms.— The earliest eymptom of duodenal ulcer is generally a seuse 
of discomfort or fullness three hoars after the largest meals. This is ^aduallv 
replaced by win, which occurs between one and four hcniis after every meat, 
the interval being longer the Isr^r the meal. In the early stages, however, 
it is likely to ocenr only after the heaviest meal. It frequently wakes the 

f iatient in the early part of the night, particularly if the last meal was finished 
ess than three hoars before going to sleep. It is generally situated in the 
middle line rather nearer the umbilicus than the ensvform cartilage ; it may 
radiate to the right or be situated on the right side only; in rare cases it u 
on the left. The pain ia often associated with a feeling of hunger and is relieved 
by takiog food ; it is therefore commonly knonm ns “ hunger pain.” It is 
also relieved by alkalis and when the stomach is emptied by vomiting, which 
is, however, rare in uncomplicated cases, though regurgitation of mouthfuls 
of scalding, very acid, fluid may occur when the pain is at its height. 

Conalipatson is almost always present. The appetite xeraaina good, 
and the patient docs not lose weight or strength. 

Periods of hunger pain lasting some weeks or months alternate with 
periods of more or Jess complete freedom from symptoms. The attacks arc 
more common in cold weather than in hot, hat the autumn and early spring 
are generally more trying than winter. Attacks are liable to be brought on 
suddenly by worry, exposure to cold, acute naso-pbaryngcal or bronchial 
infections, indigestible meals, and excessive Emoking or drinking. 

In the large majority of cases occnlt blood is found in the stools. Severe 
hasmonbape occurs in about 25 per cent, of cases I'it always results in melirn^ 
and may also give rise to liaematemcais. 

In early cases the X-rays show that the stomach is often of the short high 
type and empties itself with unusual rapidity. In more ebronio cases reflex 
achalasia of the pyloric sphincter may lead to delayed evacuation and conse- 
quent increase in size of the etomach, the greater curvature of which thefl 
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reaches below the umbilictis. Irregnlarit/ io the outL’ne of the doodena 
bulb, due partly to the deformity caused by the ulcer itself and partly to 
spasm, is always found. It afford conclnsive evidence that an ulcer has 
been present, but unless It is tender or a definite niche is seen, the defomuty 
may be prodneed by the scar of a healed nicer. The niche fonned by an ulcer 
on the lesser curvature of the duodenal bulb can be recognised in the silhouette 
of the bulb ; one on the anterior or posterior wall can only be recognised when 
a radiograph is taken whilst the bulb is being compressed. A test-meal 
generally shows hyperchlorbydria with a climbing curve, and esxess of acid 
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juice in the fasting etomach and after all 
the starch has left indicates that this is 
associated with hypersecretion (Fig. 17). 

If a lower curve is obtained, this is generally 
dne to associated gastritis, and is replaced 
by a high curve if the meal is repeated when 
treatment has resulted in healing of the 
ulcer and disappearance of the gastritis. 

Diagnosis. — When the symptoms have 
been present for a short time only, an actnal 
ulcer is not as a rule present, but a pre- 
ulcerative duodenitis, which may be associ- 
ated with a rapidly emptying dnodeoal 
bulb but no constant X*ray deformity and 
occult blood in the stools. It is bkely to 
result in ulcer if not adequately treated. 

Excessive smoking, over*fatigae and anxiety 
ma^ ^ve rise to almost ideotical s^ptoms 
in xnfividuals with the hyperstherue gastric 
diathesis, but the X-rays show no abnorm- 
ality and occult blood is absent from the 
stoob. 

The diagnosis from gastric ulcer depends 
upon the later onset of pain, the greater 
relief on taking food, the rarity of vomiting, 
the greater frequency of a climbing byper- 
chlorhydric curve obtained with a toctional 
test-meah the frequent situation of pain and 
tenderness to the right of the middle line, 
the more frequent periods of complete freedom from symptoms, and the 
results of X-ray examination, which occasionally, however, revcab the 
presence of an ulcer in the stomach os well as in the duodenum. Htematcmesis 
without melsena is much more common in gastric than in duodenal ulcer, 
and mehena alone b more common in duodenal ulcer. The symptoms may 
closely resemble those of cholecystitis, but in the latter condition the pain b 
much less regular in its time relations, the tenderness b over the gall-bUddet, 
and evidence of gall-bladder dbease b obtained by cholecystograpW and 
duodenal intubation- In rate cases cancer and syphilb of the stomach may 
produce similar symptoms, but the presence of achlorhydria and the X-ray 
examination should prevent a mbtake in diagnoab. 

Complications. — ^The inflammatory awelling round : 



Flo. 17. — Fractional test-meal in 
caae of duodenal ulcer, shoring 
hypcrchlorhydria and rapid 
eracnation. nesting julce»120 
c.cm. Osatinnons fine, total 
acidity ; dotted line, free IICl ; 
shaded area, limits of free BCl 
in 80 per cent, of 100 healthy 
students. 
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lead to obstruction, tbe first ayinptom of irliich is generally vomitiog. In 
TciT chronic cases cicatricial obstraction may develojj. 

Perforation may occur and lead to general peritonitis, or, much less 
commonly, to a localised abscess. SuWiaphragmatic abaceases, due to 
duodenal ulcer, arc always to the right of tbe suspensory ligament ; unlike 
those secondary to anpendicitis, they may contain gas. jjuodena! ulcers 
dificr from gastric ulcers in showing no tendency to become maUgnant, 
probably owing to the nbBcncc of the powerful peristaltie waves which rub 
hard particles of food against an ulcer in the stomach. 

The long-continued use of alkalis and loss of chlorine by persistent vomit- 
ing may give rise to alkalosis, tbe first symptoms of which are anorexia, 
itrilabiSty and depression, which may suggest the onset of malignant disease, 
Later, twitebbg and even convulsions, coma aud death may occur, the con- 
dition being indistinguishable from anemia. The blood urea is always 
increased and rapid. Recovery takes place when no more allmlis are taken 
and extra chloride is given. 

Treatmekt Of CnnoNic GAeraic and Ddodenai Ulcer ‘ 

The patient should be kept wntm in bed throughout the treatment, 
but he should get up cierj* day to have a bath and to open his bowels, the 
difilcultios with which are greatly reduced if a bed-pan can bo avoided. No 
smoking should be permitted during tbe period of strict treatment. 

The object of dietetic and drug treatment » to reduce tbe goantity and 
acidity of the gastric juice. The evidence is conclusive that free hydro- 
chloric acid dclars the healing of an ulcer, whatever additional factors may 
have contributed towards its prodoction in the first instance. At tbe same 
time as mneh food as possible is required to maiot.iin the patient’s nutrition, 
especially when he has lost much weight, as is often the cose with gastric, 
though rarely with duodenal ulcer. Finally, tbe food should be neither 
mccbanlcally or chemically irritating. 

Five ounces of milk, which can Iw finvoured with tea or cocoa, are pven 
every even hour from waking until the patient settles for the night, an equal 
quantity of custard, junket or other mdk-r food, or white vegetable porfe 
being given at the odd hours. To each milk feed 10 grains of sodium dtraje 
are added. It is a valu-iblc alkali, and by combining with the calcium^ m 
the milk it prevents the formation of clots by the reunin of the gastric juice. 
An additional feed should be given each time the patient wakes during the 
night. Thm bread and butter, rusks and one or two coddled eggs can ^ 
sale’iy aficicd lo the diet ; fuey should 'be thoronplily ctiewed, and t'ae Jitfra 
feeds should be slowly sipped. Apple or other fmit jelly may be used to 
fiavour some of tbe feeds, and an onocc of strained orange juice should be 
given three times a day. WTien obtainable 60 mgrm. of ascorbic acid must be 
given. Immediately ueforo three of the feeds half an ounce of olive oil » 
taken, and an ounce of cream is added to three of the other feeds. The oil 
inhibits the secretion of gastric juice ; at the same time it supplies a digestible 
and unirritatmg food of very high nutritii'e value in a concentrated form.^ Im* 
mediately before two other feeds gr. of atropine sulphate is given In 00 
minims of water, and double the aose at night. The dose Is increased by 
‘ For the treatment of hrmnirbeftv p. 011. 
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10 minims every day np to the maxunom the patient can take vritlioat 
unpleasant dryness of the month or paralysis of accommodation. 

Half a teaspoonfal of magnesium tri^cate or of 10 per cent, aluminium 
hydroxide (aludrex) should be given between meals and a teaspoonful last 
thing at night. They absorb and nentrallsc acid so elUciently that on tlus 
regime very little free acid appears in the stomach except in the night. They 
do not, however, affect the reaction of the body fluids, and in contrast with 
the usual alkalis they can, therefore, be given in unlimited doses without 
fear of causing alkalosis. Sodium bicarbonate and magnesia have the further 
disadvantage of stimulating the secretion of more acid after they have 
neutralised what is present in the stomach at the moment. 

If the ulcer is in the neighbourhood of the pylorus and is giving rise to 
obstruction, continuous hypersecretion of gastric juice occurs through- 
out the night. It is then impossible for the nicer to heal, and in the past it 
has been supposed that such coses require operation. But the obstruction 
is generally due entirely ot in great part to surrounding cedema and inflam- 
matory sweUing and pyloric achalasia or spasm, and in such cases, if the ulcer 
can be caused to heal, any scarring produced is iusufScieut to give rise to 
obstruction. No feed should bo taken after 6 p.m., and at 10 p-m., immedi- 
ately before the last alkaline powder is given, the stomach is completely 
emptied by Seaoraa’s evacuator ; when oot more than 4 ouoces of fluid are 

S resent on two consccntlve nights this can be discontinued. A maamal 
ose of atropine U then given in order to inhibit the further secretion of gastrio 
juice. In most cases the coutiuced noctomal secretion is rapidly controlled 
by this treatment. 

Constipation can generally be prevented by the use of liquid paraffin, 
but if the bowels are not opened on two consecutive days an enema should 
be ^ven. 

The strict treatment should be continued without modification nntQ for at 
least 2 weeks the patient has had no spontaneous pain and no trace of tender- 
ness or rigidity, no occult blood has been found in the stools, and the X-rays 
no longer show the presence of an nicer crater. A gastnc ulcer should not be 
regarded as cured until gastroscopy shows that healing is complete ; the crater 
may be filled with granulation tissue so that no niche is seen with the X-rays a 
fortnight or more before it is replaced by miicons membrane. In no case should 
the strict treatment last for Jess than 4 weeht, aad for large and chronic 
ulcers 8 or 12 weeks may be required. The pain generally disappears within 
48 hours ; the other signs of acrivity disappear considerably later, the exact 
time depending upon the slzo and age of toe ulcer and its proximity to the 
pylorus. 

When healing is complete the diet can be rapidly increased until at the 
end of three or four weeks the patient passes to the post-clcet regime, to 
which he must adhere tor the rest of his life. It is not difficult to 
cause an ulcer to heal by suitable treatment in bed, bnb the predisposing 
causes are still present, and the exciting causes may still be operative unless 
special precautions are taken to prevent a recurrence. It is essential to give 
instructions in writing for the patient to follow (vide infra). 

From the beginning of treatment the swallowing of infective material 
should be kept in cheek as far as possible by careful dental hygiene, and as 
soon as the patient is convalescent thorough treatment of the teeth should 
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l>e nadertsken, and tbo patieut should sahsctjoeatly hare hia teeth pat into 
good order at least twice a year. Any iafcctire foci ia the throat and noas 
shonld also be treated. 

The |)atieQt should eat slowly and masticate thoroughly. It is a good 
plan to give him solid food during the last days he remains under strict observa- 
tion, so that he may get into the habit of eating slowly, for when the habit 
is once acquired it is easy to continoe to the same way. It should be im- 
pressed upon busy men that when they have no time to sit down to a proper 
meal it is better to <irink milk or eat plain chocolate than to holt some less 
digestible solid food. Tough meat, new bread and other articles of diet 
wliich c.inDOt easily be chewed to a Uoid consutence should be prohibited. 
The patient should avoid the pips and skins of fruit, whether raw, cooked or 
in jam, cake or puddings, and pickles, salads and all uncooked vegetables, 
such as celery ; green vegetables arc best given as purdcs with batter, bat 
spinach, which is a powerful stimulant of gastric secretion, should be per- 
manently avoided. Xo at rong tea or eoflee, and no alcohol should be allowed, 
except a little diluted whisk)', light wmc, ot beet with meals for those who 
want it. Condiments, rinegar, and unripe and acid fruit, high game, saosage-s 
and currj* should be prohibited. The patient should be allowed to smoke 
only in strict moderatiou. Ke should remain on this regime until ho has been 
free from symptoms for two years, nod should follow it in a modified form 
for the rest of hia life. 

During periods of overwork and especially of mental stress, tbs patient 
should, if possible, spend one day or half a day a week resting in bed or on a 
couch, or Ipog out of doors, on a strict hourly or two-hourly diet even in the 
complete absence of digestive symptoms. If* be is much worried or sleeptog 
badl)! ho ehould be given grain pbenob-arbitODo three times a day ana 
sufficient at night (o secure sound sleep. Special cate should be taken to 
avoid infections. If ho gets a cold, sore throat, inHuenza or other iafection, 
be should remain in bed on a very light diet until he has completely recovered. 

The bowels should be kept regular with liquid paraffin. If tlus is insuffi- 
cient, fluid preparations of magnesia should be ^ven, but other aperients 
should bo avoidecL 

The patient should for a time take a teaspoonCul of magnesium triailicate 
or aluminium hydroxide after meals and subsequently bare some always 
available so as to be able to take just enough to keep bimeclf perfectly com- 
fortable at the slightest suspicion of heartburn or gastric discomfort. Do 
should be warned of the danger of recurrence, and should be told to go to bed 
on a milk diet at the first in^cation of a return of Byroptoms. If he does this, 
treatment for a few days is often sufficient to w-arti off an attack. If, on the 
other band, he waits until the symptoms become fully developed, a prolonged 
stay in bed will be required. 

Tbc strict ulcer treatment and the post-ulccr regime can bo summari5C<l 
as follows ; — 

Strict Ulcer Treatment 

The patient should remain in bed on the strict treatment without alteration 
until healing is complete. 

Every even hoar whilst awake G ox. of milk. This can be warm or cold 
and nj.sy be flavonred with tea. 
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Erery odd hour a 5-02. feed trliich may be made of any of the foHowing ; 

(a) Aixowi-oot, farola, Bcnoer, KodieL', junket, custard. These can 
be made more appetising by the addition of ted currant, apple or other 
fruit jelly, and the junket may be daToured with chocolate. 

(&) At least two should consist of a thick soup or semi-soUd puree of 
potato, artichoke, cauliflower or parsnip. 

During the night the patient should liave milk by his bedside, so that 
whenever he wakes he can take a feed. 

A rusk, plain biscuit or thin bread with butter or honey may be eaten 
mth any of the feeds. A “ coddled egg ” may be taken once or twice a day. 

Small quantities of water may be drimtc between feeds. An ounce of 
strained orange, tomato, or other ftmt juice should be taken with three of the 
drinks. When unobtainable, 100 mgm. of ascorbic acid dissolved in milk 
should be given daily. 

Ten grains of sodium citrate in a tcas|KK)nf«l of water should be added to 
each milk feed. 

A teaspoonful of atropine mixture (atropine sulphate, gr. xiir I 
water) is given before the last feed, and before two or three other feeds if tho 
acidity is high. The dose should bo increased by 10 minims every day imtil 
an unpleasant degree of diyness of the mouth or paralysis of accommodation 
occurs : tho dose should then be reduced to that of the previous day. 

Half a teaspoonful of magnesium trisilieatc (magsorbent) m a httic water 
or a teaspoonful of 10 per cent, aluminium hydroxide (aludrex) may be given 
half-way between feeds and last thing at night. 

Wash the mouth out after each feed. 

No smoking duiiug the strict treatment. 


Notes 

1. Strict treatment should be continoed without any alteration until 

(a) no spontaneous pain, (5) no tenderness or rigidity, (c) no occult 
blood in three consecutive stools, (d) no “ niche ” seen with X-rays, 
and (e), in case of G.U., no ulcer seen with gastroscope. (c) need not 
be tested til] (a) and (b) are negative, and [d) not till (c) is negative. 
In no case should strict treatment be less than 4 weeks ; generally 
6 to 8 weeks, and sometimes much more, are required. 

2. In G.U., and in D.U. with mild symptoms, two-bourly feeds may 

EulSce ; in other D.U. cases, especially with high acidity, and in all 
cases in which pain persists more than 3 days, hourly feeds. 

3. If there is any gastric stasis, give no feeds after 7 p.m. ; evacuate com- 

pletely at 10 p.m., and continue t31 no more than 5 oz. arc present on 
three consecutive nights. 

4. If nocturnal pain continues, give continuous milk “ drip ” through a 

tube into the stomach daring the night. 

5. If all discomfort disappears in 48 hours, it is unnecessary to give either 

atropine or magnesium trisilicate. 
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Post-Vleer Regime 
To he followed fennanentVj 

1. A meal or feed (milk, plain bisenita or chocolate) should be taken at 
intervals of not more than 2 hours from waking to retiring, and again if 
awake daring the night. 

2. Eat slowly and chew very thoroughly. Adequate time should bo 
allowed for meals, which must be punctual. Avoid taldng a meal when you 
arc tired ; first rest for at least a quarter of on hour. ^VheQ there U no time 
for a proper meal, it is better to dmk some mOk or eat some plain chocolate 
or biscuits than to bolt some less digestible solid food. 

3. Bo not smoke more than six cigarettes or two pipes a day, and these 
should be after meals. Cigarettes should have an absorbent plug in the mouth- 
piece. No smoldng at all if you have any indigestion, and it is best to avoid it 
altogether. 

4. During periods of overwork, and rapecially of mental stress, whenever 
poasiblo one day or half-day a week shonm be spent resting in bed or on a 
couch, or lying out of doors, on a strict hourly or two-hourly diet, even in the 
complete absence of digestive symptoms. If you are much worried or sleeping 
badly, ask your doctor for a sedative. 

0. Special care should be taken to avoid chills. If you get a cold, sore 
throat, mnucuza or other infection, remain in bed on a very light diet until 
you have completely recovered. 

C. Avoid alcohol, except (if desired) a small quantity of beer, light wine 
or diluted whisky with (but never before) meals. Avoid pips and skins of 
fnut (raw, cooked or in jam, and raisins, currants, figs, ginger and lemon-peel 
in puddings and cakes), nuta and unripe fruit. 

Avoid radishes and raw celery, tomato skins ; stringy French beans ; 
hard peas and beans. Coarse green vegetables (cabbage, etc.) must bo passed 
through a sieve. 

Avoid porridge made with coarse oatmeal ; avoid ryvita and similar coarse 
biscuits. 

Avoid tough meat. 

Avoid mustard, pepper, vinegar, curry, pickles and chutney. If in doubt 
about any food, remember you must not cat anything wliich cannot be chewed 
into a mush. 

7. A tcaspoonful of magnesiom trisUicate or aludrei should be taken an 
hour otter meals and also whenever the slightest indigestion or hcartburo » 
felt. 

8. Liquid paraQla moy be taken for the bowels if necessary, bat no other 
aperient shotud be uscfl. 

9. Visit your dentist regulariy every six months. 

10. Toke no drugs in tablet form. Take no aspirin or veganin ; if neces- 
sary, powdered calcium aspirin may be taken instead. 

11. If you have the slightest return of aymptoms, go to bed on a strict 
diet at once. Consult yonr doctor nnd do not wait for the aymptoms to pet 
seriou-s. 
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Surgical Treatment 

An operation ehoold be advised nndcr the fol]on*ing circamstances. 

1. At the earliest moment after a perforation. 

2. Tor pyloric obstruction without active ulceration. 

3. For pyloric obstruction with active ulceration, if it j?erdsts after three 
weeks of strict treatment by rest and diet, with evacuation of the stomach 
every night. 

4. For a gastric ulcer causing organic bonr-glosa contraction sufficiently 
severe to produce 3-hour stasis in the proximal segment. This is very rare. 

5. "When the symptoms recur after one or more courses of thorough 
medical treatment followed by adequate after-treatment. The number of 
such courses which may be tried depends upon such circumstances as the 
social position, occupation and place of residence of the patient. Thus 
the better the social position of the patient, the less strenuous his ocenpation 
and the less important occasional absences from business, and the warmer 
and more equable the climate, the less urgent is the necessity for operation. 
In my experience recunenco after medical treatment is very nnusnal in the 
absence of pyloric obstruction if the ulcer has once completely healed, the 
teeth are in good condition and the patient keeps rigidly to the post-ulcer 
regime.” The results of surgery are least satisfactory when evacuation is 
rapid, acidity is high, and the patient is young, and ore best when the stomach 
empties slowly, acidity is normal or low, and the patient b over 60. 

6. As it is rare for death to occor from htnmorrhage, an operation is hardly 
ever indicated. It is rec^uiied only when severe hmmorrbage recurs more 
than once whilst the patient is under the strictest treatment, especially in 
patients past middle age with sclerotic blood vessels and a long history of 
ulcer. An attempt should then be made to excise the ulcer or, if this is 
impossible, to ligature the bleeding point ; failing Ibis also, a series of sutures 
should be tied round the ulcer so as to cut oil as much os possible of its blood 
supply. Gastro-jejunostomy alone is quite useless unless pyloric obstruction 
is present. The patient should be given a continuous transfusion to bring the 
hiemoglobin np to SO per cent, immediately before the operation. 

7. When for any reason it appears possible that a gastric ulcer is under- 
going maUgnant degeneration (p. 620) partial gastrectomy shonld be per- 
formed, even if its naked-eye appearance shows no evidence of malignancy. 

8. As malignant degeneration occois about ten times more frequently 
in the comparatively rate prepyloric than in the common lesser curvature 
ulcers, and os it b often impossible with the X-rays to distinguish a simple ulcer 
from an early malignant ulcer in the prepyloric region, partial gastrectomy 
should bo performM in all cases of prepyloric ulcer which do not rapidly 
respond to medical treatment, but not a gastro-jejunostomy, as it is im- 
possible to exclude early malignant changes even by inspection and palpation 
during the operation. 

Partial gastrectomy is the only satisfactory operation for a gastric ulcer, 
wherever it is situated. Gastro-jejunostomy is the best operation for duo- 
denal nicer producing obstruction. Partial gastrectomy has recently become 
popnlar ns treatment for duodenal ulcer. But it leads to achlornydria in 
only 50 per cent, of cases in contrast with almost 100 per cent, when per- 
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formed for gastric olcer, oa»l {u my ea 5 >citence it is no more uncommon for an 
anastomotic ulcer to develop in the remaioing 50 per cent., in wliich hyper* 
chlorhydria persists, than after gastro-jejimostomy. As the mortality of the 
ojwration is considerably higher than for gastro-jejunostomj’, and ns further 
surgery is almost out of the question when on nnastofnotic ulcer develops 
after partial gastrectomy, I am ronvinced that the operation should not be 
performed for duodenal ulcer. 

After nn operation for gastric or duodenal nicer the patient should follow 
exactly the same after-treatment as after medical treatment, or various ill- 
results, the most scriooa of which is the production of a gastro-jejunal of 
iejunal nicer, may ensue. 


PoST-OrECATlVE OASTRO-jEJOXITia AND ACOTE AND CHRONIO GaSTBO- 
JcJUKAl. AND JeJCNAI. UlCCR*, GaSTRO-CoLIO FlSTUtA, 

Etiology. — ^The incidence of gastro-jejunal ulcer and jejunal ulcer after 
gastric operationa depends upon the acidity of the gastric contents following 
theoperation- It is conscaucntly much more common aftcrgastio-jejunostomy 
performed for duodenal ulcer, occurring in at least 10 per cent, of cases, than 
when performed for gastric ulcer, and it never follows operations for carcinoma. 
It is very rare in women. It may occur after partial gastrectomy, especially 
when performed for duodenal ulcer or gastro-jcj anal ulcer, as hypereWorhydria 
persists in about 50 per cent, of cases. It is especially likely to oceor if septic 
foci arc present in the mouth or noso-phai^mx and if the patient docs not 
follow the " post-ulcer regime ” (p. 62C) In 20 per cent, of cases the anaato- 
motie ulcer develops immediately after the operation and in the majority 
within 2 j'ears, bat I have known one develop after 21 years of freedom from 
symptoms. 

The conditioQ hegisis with inflammation of the anastomotic arca~the 
ncighhonring gastric mucous membrane and the first inch of the distal limb 
of jejunum. Acute ulcers, which may cause severe hemorrhage or perforate, 
follow. Thcsemayhcalepontaneoaslyordcvelopintocliroiiioulccrs. Gastro- 
jejunal and jejunal u!ccr.< are of equal frequency. 

Symptoms. — The indigestion which follows gaatro-jejunoatomy is due 
in a large proportion of cases to an anastomotic ulcer. The commonest 
symptom is pain, which comes on soon after meals in contrast with its com- 
paratively late onset before the operation, and it is generally sitnated to the 
left of the umbilicus instead of at a higher level and in the middle line or 
to the light. Iliematcmesb, which is often the only ayroptom, occurs in 
alKJut 60 per cent, of cases, and occult blood is always present in the stools, 
perforation may also occur withoot warning. In about 6 per cent, of waes 
the ulcer becomes adherent to tho colon, and a gastro-cofic, gastro-jejuno- 
colio or jejnoo-colic fistula develops. Tbb may at first canso Uttio or no 
change in the eyinptoras, Init sooner or later diarrhtca, which is occasionally 
fatty, and vomiting of fasculent material or eructation of foul gas occur. 
In rare cases the proximal part of the colon becomes obstructed and seven) 
pain and distension from accumulated fiecea results. 

A “ niche,” corresponding with an nicer crater, can generally be recognised 
with the X-rays when a chrome ulcer is present, but in the frequent cases 
in which recurrent acute nkvrs develop nothing abnormal can be seen. 
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Gastroscopy has demonstrated t&e ireqaeQcy of acute infiamnmtion with or 
without erosions in the mucous membrane on the gastric side of the anastomosis 
in cases in which nothing abnormal is revealed with the X-rays, especially 
when hffimorthage is the only symptom. Direct pressure over the stoma or 
the jejunum just beyond it often rives rise to pam. Free acid is invariably 
•found after a fractional test-meal if care is tahea not to allow the tube to pass 
through the stoma ; in the majority of cases there is hypercidothydria. An 
opaque meal can sometimes be seen to pass direct into the colon if a fistula has 
developed. In other cases the fistula can be recognised only after an opaque 
enema, when some of the barium is seen to pass direct from the colon into 
the stomach. 

Treatment. — Prolonged treatment of exactly the some hind as that 
described for gastric and dnodcual ulcer genenlfy results iu healing. The 
bypertropluo gastritis, which often occurs uronnd the stoma in the absence of 
a chronic ulcer and which is a common cause of recurreut heemonhage, 
responds to lavage with silver nitrate, as described on- page GIG- "When 
medical treatment fails or when the eymptoms recnr in spite of following a 
careful re^me after healing, the whole of the anastomotic area should he 
excised and the parts restored to their original anatomy unless pyloric or 
duodenal obstruction is present, in which case a partial gastrectomy must be 
perfonaed. It should be romembered that no sign of the ulcer may bo visible 
on external examination, and that it is useless merely to divide any adhesions 
which may be found, as they are never responsible for the symptoms. 

TUBERCULOSIS OF THE STOMACH 

Tuberculosis of the stomach is very rare. In miliary tuberculosis the 
mucous membrane may be involved, but no symptoms are prodsced. In 
advanced pulmonary tuberculosis a tuberculous ulcer may'form, generally 
near the pylorus. The eymptoms are iodistiogufshable from the o^pepsia 
common in such cases, unless haroatemesia ocenra ; this may, however, be 
due to the presence of a simple ulcer. I have seen one case of chronic gastric 
ulcer and one of caicinoms, in which microscopical examination of the speci- 
men removed at operation showed that secondary tuberculous infection had 
taken place. Both were associated with achlorhydria and had no distinctive 
symptoms^ and the primary infection which was presumably present in the 
lungs was completely latent. 


SYPHILIS OP THE STOMACH 

Etiology, — Syphilis of the stomach is apparently aofc uncommon in 
America and some Continental coantriea, but it is certainly very rare in 
England. It occurs in males twice as frequently as in females. Its incidence 
is greatest between the ages of 30 and 40, and it may develop any time 
between 4 and 40 years after infection. 

Pathology.-^baractexistio gummatous infiltration of the walls of the 
stomach, especially the pyloric end, has been found in specimens excised 
at operation and much less frequently at autopsy. In at le.tst two post- 
mortem specimens spirochetes were discovered. 
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Symptoms.— Epigastric paia generally occurs immediately after meals ; 
less frequently it is delayed as in nicer. Plnids and small meals pro sone 
relief. Vomiting is common, but nausea, anorexia aod anaemia ore rare. 
The symptoms become steadily wotao srUt increasing loss of weight and 
strength. Ha-morrhage is very rare, and occult blood is only occasionally 
foimd in the stools. wVchlorhycma is present in 85 percent, of cases and hypo- 
chlorbydria in most of the remainaer. The lesion is most freqnently pre- 
pyloric, but pyloric incompetence owing to rigidity of the outlet of the stomach 
IS ns common as pyloric ob^trncticn, and leas frequently an hour-glass contrac- 
tion is present. A tumour is only occasionally palpable. In 25 per cent, 
of cases other clinical signs of syphilis ate found. 

The X-rays generally reveal a local or dilTuso involvement of the walls, 
which lead to stiffening, diminished mobility and abnormal peristalsis. The 
stomach is generally small. Less frequently there is a filling defect and very 
rarely a niche. 

Diagnosis. — The possibility of ayphUis should olways be considered nhen 
symptoms Bnggestivo of cancer arc present ; even if there b no hbtory or other 
evidence of syphilis the Wassermann inaction should be tested. The diagnosis 
would he confirmed by the rapid improvement with anti-syphilitic treatment 
in spite of the faiinto of other measures. In one case typical symptoms of 
duodenal ulcer were present, but no improvement had followed prolonged 
treatment of the osual land. Achlorhydria was then dbcovered to $c present 
instead of the hypercLlorbydria of dnMenai nicer, and there was no duodenal 
deformity , tlie Wassermann reaction was positive, and rapid recovery with 
restoration of gastric eecretion followed anti-syphihtic treatment. 

Treatment. — Tie nsual treatment for syphilb should be giveaj U 
ia generally very successful. In late cases a sLort-circuiting opetiUon way he 
required for pyloric obstruction caused by cicatricial contraction if anti- 
syphilitic tri-fltrucnt Ima failed to give relief. 


CARCINOMA OF THE STOMACH 

Etiology and Pathogenesis. — Carcinoma of the stomach is commoneat 
between the ages of 45 and 05. When, however, allowance b made for the 
number of people living at each age, it is found that there b a steady rise ia the 
incidence tbroughont adult life. TUs b due to the fact that the exciting cau^ 
act very slowly and require a considerable fraction of the normal span of life 
before they become effective. 

Carcinoma never develops in a normal stomach. Clinical and patho- 
logical evidence shows that it occasionally develops from chronic gastric 
ulcer. Tbb happens much more frequently in the relatively rare prepyloric 
ulcer than in the common lesser curvature ulcer. In about 6 per cent, of 
chronic ulcers excised by operation, which appear innocent to the nahed 
eye, small areas are found in the margin which show microscopic.al evidence 
of malignant degeneration, and in alwut 1C per cent, of cases of obvious 
carcinoma there b pathological or clinical eridcnco that the disease followed 
a simple chronic idccr. Cases of (dcer<anaT generally give a history of 
ulcer and have free hydrochlorio acid in the gastric contents. I befieve 
that the remaining cases of carcinoma of the stomach, most of which are 
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associated with achlorhydria or extreme hypochlorhydria, are a sequel 
of chronic gastritis, which was either latent or cacsed comparatirely trivial 
symptoms (jastritis-cancer). Numerous cases have been observed in which 
carcinoma developed in a patient who was known to have achlorhydric 
gastritis, associated with digestive symptoms, pernicious anosmia or subacute 
combined degeneration of the cord, months or years before the first symptom 
of carcinoma appeared. The achlorhydria is not s result of the carcinoma, 
but of the primary gastritis which is always fonnd involving the part of the 
mucous membrane not attacked by tbe growth. 

For the development of cancer two intrinsic f&ctOTS, the individual 
constitutional susceptibility to cancer and a constitutional organ inferiority 
(the hypersthenic and byposthenic gastric diathesesin the esse of the stomach) 
are essential, but until an extrinsic factor in the form of chronic irritation 
is present the organ escapes disease. Tbe first factor — tbe constitutional 
susceptibility to cancer — is constant, as the total incidence of cancers is 
approximately the same in both sexes, ail eocja) classes and all coontries. 
But the incidence of carcinoma of the stomach differs greatly in the two 
sexes and in different classes and nations. It is more common in men than 
women, because so many women susceptible to cancer develop it in the 
breast or uterus, but the incidence in tbe stomach compared with the remain- 
ing organs is the same in men and women. Clinical and post-mortem 
statistics show that the stomach accounts for only 30 per cent, of deaths from 
cancer of the alimentary canal in England compart with 65 per cent, in 
Holland and Sweden, and cancer of the stomach occurs in England with 
double the frequency in the poor compared with the wcU-to-do, although 
the relative frequency of cancer in other organs is approximately the same iu 
all countries and iu all classes. These differences are almost certainly due to 
the third factor (extrinsic irritation) and not the second (o^on inferiority). 

Carcinoma involves the pylorus in 66 per cent, of cases. The fundus, 
especUlly in the neighbourhood of the cardia, and the lesser curvature are 
next most frequently involved. 

Symptoms. — ^Wben an individual above the age of 40, who has hitherto 
had a good digestion, suddenly begins to suffer from gastric symptoms, the 
possibility of cancer should always be considered. With increasing age the 
. likelihood of cancer steadily rises. The most common symptom is epigastric 
discomfort or pain immediately or soon after mcab. , Altsz a time the pain, 
wiuch is gssfifslly dsU ssd hat ssfi vary sosi^, be&psssa 

tinuous, but it is still aggravated by meals. In a small proportion of cases 
the pain begins 2 or 3 hours after meals and is relieved by food, thus simu- 
latiug duodenal ulcer.but there are never spontaneous remissions of symptoms, 
and in these cases achlorhydria is always present. At an early stage the 
appetite diminishes, the patient having a special repugnance for meat. 
Tto may be the first symptom in achlorhydric cases, hut in ulcer-cancer 
the appetite is often maintained for a time. The anoreria may be associated 
with nausea, which can also occur independently, occasionally as the earliest 
symptom. In about one-fifth of the cases there is a long history of symptoms 
suggestive of gastric nicer, the pain haidns recently become more severe 
and continuous instead of intermittent. 

Though aniemia is often present, tbe blood picture may remain normal 
even in very extensive and inoperable growths with much ocenlt hlftftd ?n tT,® 
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BlooJs, TLo tiruciuia b partly iluc to constant oozing from tlie nlcmtei 
grovtb, but tlb lias comparatively little effect unless actual hzematemesb 
or mela?na occurs ; .anaemia of thb fcind can be overcome by treatment with 
iron and, in severe cases, repeated transfosions. It b often of the simple 
acbiorhydric typo, which responds rapidly to treatment with large doses of 
iron, and occasionally it is Addboman atwi responds to treatment with liver 
m spite of the presence of a growth. Flatulence b commonly present, the gits 
brought up being gcnerallv odourless, but occasionally foul, Vomitmg is 
generally present sooner or later. In cancer of the cardbo end of the stomach 
dysphagia with regurgitation of food immediately after swallowing occurs, 
the symptoms being indbtiagubhaMc from those of a growth of the lower 
end of the ccsophagus. ^^omitiog b commonly preceded by pain and nausea, 
Ijoth of which it temporarily relieves, but less completely than in gastric 
ulcer. The vomited matter contains blood more often than in gastric ulcer ; 
it often has the appearance of “coffee grounds.” Hxmatemeab b rare, 
but in exceptional cases may be the earliest symptom. In a very large 
proportion of cases blood constantly oozes from tho surface of the growth, 
so that one or more of the specimens obtained with a fractional test-meal 
may be obviously blood-stained, and all are likely to contain occult blood, 
The oozing b unaffected by diet, so that occult blood is present in every 
stool examined, however carefully the patient is dieted. The growth sooner 
or later involves tho pylorus in two-thi^ of all cases ; the special symptoms 
then present arc described in the article on pyloric obstruction. 

The patient rapidly loses strength and weight, the emaciation being 
more than can be accounted for by the vomiting and dlminbhcd Intake of 
food. In tho lato stages the dbappearance of snocutaneoiis fat, loss of ela» 
tieity of the ekiji, cedema of the aUlominal wall, back and ankles, andansmla 
give the patient a characterbtio cachectic appearance. 

In the earlier stages nothing abuormal b lound on abdominal palpation ; 
but sooner or later a hard, moderately tender tumour b generally felt. It u 
often most easily palpable when the stomach is empty, but occasionally only 
becomes obrious after mesb. ’Whea the fundns or body b involved the 
tumour b felt descending from under tbc left costal margin. In carcinoma 
of the lesser curvature and pylona the tnmour lies across the upper part of 
the epigastrium. 

The X-rays often show an irregular filling defect in the outline of the 
stomach, which coincides with tho tumour if one b palpable, and often 
involves the greater curvature. Tho nonnal progress of the peristaltic waves 
is interrupted, sometimes before any obvious deformity b present. The first 
radjofogicafsign may be irregufarity ui the orrangement oftnefbrds ofmocoos 
membrane seen in a radiograph taaca after swallowing one or two mouthfuls 
of a tuspeustoa of barium sulphate. In carcinoma of the fundus, the am 
formed by tho gns under the diaphragm b uiegular in shape and r^aced in 
size, and the growth itself may be faintly visible through tlio gas bubble. 

if there b the slightest reason to suspect cancer a £f.ictional tcst-mwl 
should he given. The rcsting-juico often contains pus cells in exccM of the 
leucocytes present in a specimen of spittle obtained at the same time, and 
even if the specimen b not obviously blood-stained, red corpuscles are o^n 
found on microscopical examination, lo OOper cent, of cases complete achlor- 
hydria b present , and in at least another 20 per cent, there b hypochlorhydna ; 
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in most cases secondary to ulcer free acid is present, sometimes actually in 
excess. If pyloric obstruction and achlotbydria are present, but not other- 
wise, the resting-juice generally contains lactic acid. It is, however, absent 
if the stomach is washed out thoroughly the previous evening. It is thus a 
product of the decomposition of stagnating food and U not a secretion of the 
growtL Blotcover, the lactic acid is the inactive variety, and thoreforo of 
fermentativo and not animal origin. Consequently lactic acid, though 
most often found in pyloric carcinoma, may also be present in other con- 
ditions, such ns migraine, if achlorhydria and gastric stasis are present 
together. 

Secondary deposits frequently occur in the liver and in 5 ner cent, of 
cases in both ovaries, and the symptoms they give rise to may be the most 
prominent clinical manifestation. Direct spread to the peritoneum and 
omentum is common, and irregular abdominal masses arc often palpable ; 
ascites may occur as a result of the malignant peritonitis, A small gland 
just beneath the insertion of the left stemo-mastoid muscle is generally 
attacked before any other cervical glands, and less frequently deposits occur 
in the inguinal glamls. The growth may spread along the urachus to involve 
the umbilicus, where a hard nodnlat mass can bo felt. A rectal examination 
should always be made, as a deposit is not infrequently present iu the recto- 
vesical or recto-vaginal pouch at a comparatively early stage. 

Perforation may occur, general peritonitis being usually prevented by 
the presence of old adhesions, so that a local abscess forms ; less frequently 
the colon becomes involved and a gastro-cohe fistula results, the patient 
then rapidly dying from emaciation duo to constant fiscal vomiting and 
severe diarthcea. 

Other terminal complications ate suppurative gastritis, pylephlebitis, 
suppurative parotitis, thrombo-pbicbitis migrans, septic pneumoma, empyema 
and infective endocarditis. 

Diagnosis. — Apart from the history and the discovery of a tumour, the 
X-ray examination is tbo most important means of dlstingnisbing a growth 
from other gastric disorders. Occult blood is present in tlio stools for pro- 
longed periods in many cases of ulcer, but achlorhydria is very rare ; and in 
the few cases of very chronic lesser cuivaturo ulcers in which there is no free 
acid, it generally reappears if the meal b repeated after washing out the 
stomach. Bforeover, the characteristic X-ray appearance of an nicer crater 
is quite different from the appearance produced by a growth. In gastric 
ulcer the pain begins only at an iaterral after meals, and if present when 
food b taken it b temporarily relieved, whereas in cancer the pain generally 
begins directly after meals and is rarely relieved by food. In the group of 
cases in which duodenal ulcer b wmnlatcd, the absence of periods of freedom 
from symptoms, the presence of achlorhydria and the X-ray appeanneo 
should prevent a mbtake in diaguosb. Pernicious ansemia may closely 
simulate a growth of the stomach ; the megalocytosis and high colour index 
ate characterbtio of the former, and the presence of occult blood in the stools 
is distinctive of the latter. It should, however, be remembered that in rare 
cases pernicious anamia may be associated with carcinoma of the stomach. 

Prognosis. — The average duration of life after the appearance of the 
first symptoms is a year. Temporary improvement and considerable gain 
in weight may occur as a result of rest ana careful dieting. Death is most 
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frequently duo to exiiaustioa ; in other cases it results from one of tlie 
complications already mentioned. 

Treatment. — ^Medical treatment is only palliatiec. In ulcer-cancer ' 
with free acid present, the pwt-ulcet legkee (p. 626) •vrith alkalis may keep 
the patient quite comfortable. In gnstrltts-eanccr rvitb achlorhydria a 
gastritis di^t should he given ; occasional lavage may give much relief, and 
an acid mixture may improve the appetite. Analgesic dmgs, especially 
aspirin, are generally suiucient to control the pain, and it is only rarely 
necessary to give morphine, but when nothing else gives relief there should 
be no hesitation in giving very large doses. 

An operation thould to performed in uH cases in which there is no evideuce 
of secondary deposits or involvement of glands beyond those in the im- 
mediate neighboutliood of the Etomach, milcsa it is found impossible to 
improve the patient’s condition sufficiently to hold out any hone of success. 
If aui&mla is present it should be treated before operation 'Evitn large doses 
of iron, and, if necessary, drip transfnaton until the haimoglobin percentage 
is 80. When the pylorus is obstructed, the stomach should bo washed out 
every morning ana evening foe a week liefoto operation and large quantities 
of saline solution given by rectum. With proper preparation and bold and 
skilful surgery many apparently inoperable tumours can be completely 
removed. If secondary deposits make a radical operation ioipossiblo in 
a case of pyloric carcinoma, moeb relief follows gastro-jejouostomy. Small 
nodules in the liver arc not a coutra-indication of partial gastrectomy, as 
they may grow so slowly that the patient remains quite comfortable for 
many nonths after tho operation. Alter a successful partial gastrectomy the 

f iflticnt should bo gostrascoped every three months so that a recurrence can 
K recognised befoEO it gives rise to symptoms. I believe that many so-called 
recurrences are really new cardnomas. as mab'gnant degeneration of the 
chronically inflamed mucosa may occur again. For this reason the patient 
should be given the regime recommended for chronic gastritis (p. 616) after 
his operation. 


UOUR-QLASS STOJIACII 

A gastrio ulcer situated on the lesser curvature may give rise to spasm 
of the corresponding segment of circular musclo fibres, which leads^ to A 
depression or “incisura” on the greater curvature, Uko a finger pointing 
at the “ niche ” on the lesser curvature. Tho degree of spasm varies with the 
activity of the ulcer, but n slight spasm may persist after healing is complete. 
It never gives liso to sufficient oMttuclion to cause stasis or increased peri- 
EtaUis ia the proxinia] segnieat. It may disappear on vigorous massage or 
after strongly contracting the abdonunal miismoa and sometimes, but not 
always, after the ndministratioD of atropine. A Jess persistent spasm may 
occur as a reflex result of duodenal ulcer, disease of the gall-bladder and 
oppendidtia. 

Cieatrisatiou of a very chronic gastric ulcer may produce an bour-gUss 
constriction. This hardly ever occurs in men, tho largo majority of cases 
being in women with siicli ft high threshold of sensibility to pain that, though 
they may have had an ulcer for 20 or 30 years, they have never suffered from 
indigestion of solHcient severity to raise a eospicion of the presence of organic 
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disease. The frequency of honr-gJass stoinacL has steadily diinuiished daring 
the last 25 years and the coudiUon is now rare, probably owing to earlier 
diagnosis and better medical treatment. In 50 per cent, of cases found 
post mortem the ulcer has healed completely and is replaced by a scar. The 
comparatively rapid healing of a lesser curvature ulcer by medical treatment, 
however large the ulcer may be, never results in an hour-glass stomach, a 
period of many years with alternating periods of activity and spontaneous 
healing being essential for its development. The obstruction caused by an 
boor-glass contraction with a stHl active ulcer is always exaggerated by the 
presence of spasm, so that the narrowing found at operation is often much 
less than would be suspected from the tamograph. 

One of the two hour-glass stomachs 1 have seen in men waa caused by a 
band passing from an ulcer on the lesser curvature to the omentum ; the 
constnetiou disappeared when this waa divided. Hour-glass constrictions 
caused fay cancer and syphilis ate extremely rare. 

Symptoms. — In organic hour-glass stomach a history of comparatively 
slight indigestion occurring intermittently for many years, possibly with one 
or more hcemorthages, can almost always be obtained. Tho symptoms are 
similar to those of pyloric obstruction due to ulcer, with the exception that 
the amount vomited is generally less, and greater relief is obtained on lying 
down. There is no visible peristalsis unless the proximal segment is unusually 
large. The diagnosis is impossible without the X-rays. In contrast with tho 
hour-glass constriction caused by spasm, the neck passes from a point above 
and to the right of the lowest part of the proximal segment. If an active 
ulcer is present, the niche produced by the crater is seen on the lesser curvature. 

Treatment.—Xf no niche is present and the upper sac of the stomach 
is empty within 4 hours, the patient often keeps perfectly well by following 
the “ post-ulcer regime ” (p. 026). If the ulcer is still active, surgery is in- 
dicated. When the constriction is sufficiently narrow to produce definite 
stasis in the proximal sac, a gastro-gastrostomy should be performed. If this 
is impossible for tccbnical reasons, or if there is little or no stasis in theproximal 
sao, a partial gastrectomy should be performed. As an hour-glass constric- 
tion is occasionally associated with pyloric obstruction, the condition of the 
pylorus should alwiiys be investigated in case a gastro-jejunostomy is required 
>0 addition to a gastro-gastrostomy. 


PYLORIC OBSTRUCTION 

/Etiology. — Pyloric obstruction may bo organic and incurable or functional 
and curable. Organic obstruction of the pylorus or duodenal bulb is cans^ 
by the contraction of fibrous tissue formed during cicatrisation of an ulcer in 
its neighbourhood, 85 per cent, being duodenal and 15 per cent, prepyloric. 
Two-tmrds of all cases of carcinoma of the stomadi involve the pylorus. 
Pyloric obstruction occasionally results from chronic gastritis as a result of 
hypertrophy of the mucosa or generalised sclerosis of the mucosa, submocusa 
and muscular coats. Syphilis is a very tare cause of pylorio obstruction. lu 
infants, obstnxetion may result from hypertrophy of the pylorio sphincter 
(p. C37). 

External pressure very rarely causes pyloric obstruction, and simple 
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adlcsioBs between the pylorua aud tlie neighbouring viscera do not as a rde 
interfere with the passage of food into the daodenum. Id cxccptioQal cases, 
however, cholecjstitis maj jead to such strong and extensive aalicsions with 
the pylorus that a certain amoant of obsttuctioQ results. Gastroptoais uevts 
causes pyloric obslmction {tide Visceroptosis, p. 771). 

The ffidema and congestion round an active duodenal or prepyloric nicer 
may cause severe obstruction, which disappears when the ulcer heals as a 
rcsnlt of treatment. In such cases the obstruction is exaggerated by the 
piesciice of achRla-»ia or spasm of the sphincter, which may also occur rcllexly 
with an ulcer on the lesser cun’ature and with cholecystitis. 

Symptoms. — In the eirlj stages attacks of Bcvete pain may occur at vary- 
ing intervals after meals owing to the violent peristalsis of the stomach In its 
attempt to overcome the obstruction. Later, nothing more than an on- 
pleasant sense of fnlloeas is experienced, especially after meals, but if frequent 
vomiting prevents the stomach from becoming much distcuded, attacks 
of pain are likely to persist. With an ordinary diet vomiting occurs regu- 
Utly every day, but this chamcteriatic symptom is less marked if the patient 
takes footl which leaves little or no solm residue. The vomiting gener- 
ally occurs at first in the afternoon or evening ; but in the later swges, 
when dilatation has superrened, large quantities are vomited several times a 
day and often during the night, .flxticles of food may be brought up which 
have been catcQ many houca or even days before. The odour is sour in non* 
maligunat and foul in malignaut cases. Excessive fermentation and putre- 
faction may give rise to very offensive eructation, and in rare cases this fa 
the first symptom noticed by tbe patient, c.spcci.illy, but not exclusively, in 
malignaut obstruction. Wasting is progressive, and the tissues become 
abnormally dry and ineliatic. The patient has generally little appetito, but 
complains of great thirst. The urine is scanty, and obstinate constipation 
occurs. 

Pyloric obstruction occasionally gives rise to tetany and to aymnloins 
simulating uncmia, but although there is a considerable rise in the blood urea 
the condition is caused by chlorine deficiency and alkalosis and not renal 
insufficiency. 

In addition to thcsyniptoinsalready enumerated, otlicrs depeiidinguponthc 
cause of the obstruction, such as ulcer or carciuoina, are of course also present. 

Pyloric obstruction leads to distension of the stomach. The signs of this, 
together m’th the distinctions between the malignant and non-moligtunt 
coses, are considered in the section on tbe examination of the stom-ich. 

Treatment. — ^The treatment of organic pyloric obstruction is surgi^- 
It is useless to waste time in well-marked cases with lavage or other ni^caj 
treatment, as the improvement which follows operation is immediate and 
progressive. Tlio immcrli-'ito mortality of the operation can, however, be 
greatly ro{luce<l by prelinunary niecbcnl treatment for about ton days. The 
Btomach is completely emptied every night hy ^noran's evneuatot. Small 
quantities of custard, junket, vegetable purees and other soft easily digestible 
foods rrith as much salt as possible, but very little fluid, are given duii»S 
the day, saline solution being gi\-en by rectum. With this treatment the tone 
of the stomach rapidly improves, and the danger of severe intoxication doe 
to alkalosis is overcome. 

Wlien the obstruction is only parttil and un actii-c ulcer is jireseiit, the 
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effect of medical treatment of the nicer should be tried, aa the obstruction 
largely dnc to the surrounding inflammation, which disappears when the ulcer 
heals, and when healing is rapid the scar generally gi^es rise to no obstruction. 

Arthur Hcbst. 


CoHOENiTAii RypERTnorav oy the Pylorus 

Synonym, — Hypertrophic Pyloric Stenosis. 

Definition. — This is a msease of early life, formerly believed to be a rarity, 
but now recognised as of not uncommon occurrence. It consist-s essentially 
in a great thickening of the pylorus, leading to gastric stasis, with all the 
symptoms that result from such a condition. 

Etiology. — The pathogeny of the disease is still obscure. The theory that 
it is simply a congenital malformation is not in harmony with the clinical 
facts, and the most generally accepted view is that it results from an over- 
action of the pyloric sphincter, the consequence of a lack of co-ordination 
between the gastrio and pyloric mechanisms. There is some reason to 
suppose that the Anglo-Saxon and Teutonic races are more affected by the 
disease than the Latin, but it is exceptional to get a history of other eases 
having occurred in the family. Boys are affected st least four times as often 
as girls, and in a remarkably high proportion the patient is the first child of 
the family. 

Pathology. — The most striking change is an immense thickening of 
the pylorus, due to overgrowth of its circular muscle-fibres. The stomach is 
dilated, its masealar coa t eomen hat hypertrophied, and the mucous membrane 
in a state of catarrh. The other post-mortem appearances are those usually 
met with in inanition. 

Symptoms,— The child has usually been bom at full time, after a natural 
labour, and in tiio majority of cases has been breast fed. For a week or 
two Or longer all goes well, and thou vomiting sets in. The vomiting is " pro- 
jectile " in character, the stomach contents being violently shot out. The 
vomit is usually larger iu quantity than the last meal, and is often mixed with 
mucus; the presence of any blood in It is very rare, filcanwhile the child 
steadily loses weight, but does not look really ill, and maintains his strength 
and activity. The bowels are obstimately constipated, and the motions small 
and dark. 

The most characteristic sign of the disease is the presence of visible gaslnc 
peristalsis. On inspection of the abdomen, waves of contraction can be seen 
sweeping across its upper part from left to right. Sometimes three such 
waves can be seen at once, each being about the size of a golf ball. The 
waves may not be seen unless the child has recently been fed, and if they 
are sluggish in appearing a little gentle stimulation below the left costal 
margin will often succeed in eliciting them. In most cases the overgrown 
pylorus can be felt as a tumour by palpating deeply in tbe right hypochon- 
drium. Sometimes, however, it is so tucked up under the liver that it cannot 
be felt. 

Complications and Sequelae. — ^The complication most to be dreaded 
is the supervention of an infective diarrhoea, which in these cases is apt to 
prove fatal. Some degree of blocbcnucal disturbance is also apt to develop 
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m Bcverc casea. There arc no seqoete of the disease ; if recovery takes place, . 
it is complete and permanent, and indeed, many of the patients nltimalely 
attain a aegrcc of health and development beyond the average. The hjp’r- 
trophy of the pylorus disappears. 

Course. — The course of the diseasa %‘arlcs gr<yitly in different cases, and 
depends also to a Urge extent upon the treatment adopted, hut unless 
operation is resorted to, it is always prolonged and recovery gradual. Even 
wlien the vomiting ceases, the weight may for long fail to nse, and the child 
may remain in a state of inanition, during which intcrcurrent disease may 
easily supervene. 

Diagnosis. — This should not be difficult, provided the existence of the 
disease is remembered. The vomiting is distinguished from that of indiges- > 
tion by its projeciile character, and the coexistence of constipation is char- 
acteristic. Palpation of the thickened pylorus, possible after e^qicricncc in 
most if not all ca^es, is diagnostic. Visible peristalsis is suggestive but may 
be present in a wasted infant without true stenosis. Mild c.nse3 of pyloric 
spasm may simulate true stenosis, but in these the symptoms are less severe, 
and waves of peristalsis are inde^ite. The patient is often a girl. Stenosis 
of the daodenum from congenital malformation may simulate pyloric stenosis, 
but the symptoms in the duodenal cases date from hirOi, anu bile is present 
in the vomited matter. An X-ray examination often helps in the diagnosis. 

Prognosis.— It is very dlfficolt to estimate the chances of recovery or the 
relative merits of different forms of treatment statistically. Much oeponds 
upon the severity of the particular case, but in pncral it may be stated that 
no ease is so severe that recovery is impossible. Cases treated in private 
do moch better than those seen in hospital. 

Treatment— There are two methods of treatment— medical and surpcal. 
Medical treatment consists in washing our the stomach once or twice doQy 
with normal saline, and carefully regulating the feeding. If breast milk is 
not available, a half-cream dried milk with the addition of dextrimaltose 
is the best substitute, and should be given in quantities of one or two ounces 
every 2 or 3 hours, dependiug upon the degree of vomiting. Atropine 
(S to 0 drops of a I in 1000 solution of the sulphate, half an hour before each 
feed) is sometimes used with alleged benefit, and recently atropine methyl 
nitrate (cumydrin) (I to 5 c.c. of a freshly prepared solution or by a bmeila 
placed under the tongue) has bt-en recommended ns less toxic than atropine. 

If under this treatment the voimtiug ceases, and the weight begins to rise, 
good and well. If not, or if the symptoms have set m early and with great 
severity, operation should be had rcconrsc to, Rammstedt'a plan of splittiag 
the pylorus longitudinally being the procedure to be prcfcrreil. 

Ala.v MO-VCRIEFr. 


ACUTE DILATATION OF THE STOMACH 

/Etiology. — -\fter oporatioas, especially for acuta abdominal conditions, 
and much less freouently in the course of acute infections, especially pneu- 
monia, the etomacn suddenly becomes greatly dilated owing to a complete 
loes of tone. The dilatation, wMch is often much aggravated by severe 
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aerophagy, leads to complete oLatruction of tlie duodenum by the mesentery at 
the point where the latter crosses and the dilatation then becomes extreme. 
- Symptoms.— The abdomen is very distended, large qnantitics of dark 
but not fcecal finid are vomited but the stomach is never completely emptied. 
The patient rapidly becomes very collapsed. “ Black vomiting ” after 
operations is almost always due to acute dilatation of the stomach, and not 
to the intestinal paralysis with which it is often associated. 

Treatment. — ^The stomach should be kept empty by aspirating tbrongb 
a Kyle tnbe kept continuously in position, uowever ill the patient may be. 
Nothing should be given by the moutli, but saline solution should he injected 
continuously into a vein by the drip method. If recovery does not occur in 
two or three days, a jejunostomy should be performed, the patient being fed 
through the stoma till the stomach contracts to its normal size. 


CHRONIC DUODENAL ILEUS 

iEtiology and Pathogenesis. — Just before the duodeunm turns up- 
wards to end in the duodeno-jcjunal flexure, it is crossed by the root of tac 
mesentery. When the mesenteric vessels arise at a lower level than usual 
or the horizontal portion of the duodenom is situated unusually high, the 
slight anatomical variation from the average normal leads to some narrowing 
of the lumen of the duodenum where it is crossed. If the abdominal noscles 
are lax and the small intestines drop into the pelvis, they may be partially 
incarcerated there and the obstruction becomes more marked. In roro cases 
obstruction at the same point is caxised by localised simple or tubercnlons 
chronic peritonitis. The proximal part of the duodenum becomes dilated, 
and the violent peristalsis, which can be seen with the X-rays to give rise 
to backward and forward movemente of its contents in its effort to pass the 
obstruction, results eventually in hypertrophy of its muscular coat. 

Symptoms. — ^The condition generally gives rise to no symptoms and is 
discovered accidentally during a routine X-ray examination, but it may 
cause right-sided discomfoit, which eometimes simulates duodenal ulcer or 
gall-bladder disease. Paroxysmal attacks of bilious vomiting may be the 
only symptom, especially in neurotic women. In tare cases it u the cause of 
cyclical vomiting in children, which persists into adult life ; in one such case 
the consequent malnutrition led to dwarflsm. The duodenal stasis may be a 
factor in the development of duodenal ulcer and of cholecystitis, when 
chronic ileus is present in an individual who is already predisposed to these 
conditions. An anterior duodenal ulcer associated with ileus is specially 
liable to perforate. 

Treatment. — In most cases postural treatment gives complete relief. 
The patient should for a few weeks adopt a position for a quarter of an hour 
every day in which the X-rays have shown that the obstruction is overcome. 
Lying on the right side or face downwards may be sufficient. In more severe 
cases the patient leans over the end of a couch with his bead downwards, so 
that his trunk is perpendicular to the ground ; this allows the incarcerated 
small intestine to drop out of the pelvis, and complete and permanent recovery 
may follow. 

In my experience the results of duodeno-jejunostomy have been satis- 
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factorr only in tlit* rare cases in which the oUstmclioii is sufUcient to can<c 
coiisi(icrttblc duodcs&l Btaais. la neurotic women with paroxysmal vomiliog 
the symptoms almost inrariaWy recur after a short interval of freedom. 

When a duodenal ulcer ia assodated with chronic duodenal ileus snOlcient 
to canse definite stasis, the danger of perforation calls for operation : gastro- 
jejunostomy is often successful, bat it is sometimes followed by persistent 
vomiting, so that a dnodeno-jejunostomy should probably be performed at 
the* •■ainc time. 

AitTnup. IIcmsT. 


DISEASES OP THE INTESTINES 

INTftODUCTION 

I. THE FUNCTlbNAL BIVISIOSB OP THE INTESTINES 

i. The small intestina.—la the duodenum the food is mixed with the 
pancreatic juice, which is essential for the digestion of protein and fat, and 
with bile, which promotes the absorption of' the products of fat dij^eslioiu 
In its passai^e through (he small iatistincs the cbyino ia mixed witli the 
Buecus enicncus, which contains enterokinase, which activates the pan- 
creatic ferments, aud invertasc, maltase and lactase. The chyme passos 
fcpidiv through the jejunum and most of the ileum, in the last 12 inches 
of which it remains for a considerable time. The terminal ileum indeed forms 
an “ ileal stomach," in which the greater part of the dige.stion of protein, fat 
and carbohydrate takes place and the products of digestion are absorbed. 

ii. The proiimol colon. — Observations on patients with ca?cal fistul® show 
that about 350 g. of semi-fluid chvme, containing 00 per cent, of water 
with very small (quantities of sugar, fat, coagulablo protein and of the soluble 
products of their digestion pass through the ileo-ciccal sphincter in a day. 
As the average weight of faxes ia 1^ g. and they contain only T6 per rent, 
of water with no sugar, coagutable protein or soluble products of digestion, 
it in clear that much water aod all the soluble constituents of the chyme 
which teach the caxrum must be absorbed Li the colon. This absorption 
takes place in the emeum, ascending colon aud proximal half of the transverse 
colon, which may therefore be regarded as the “ colonic stomach.” 

iii. The distal colon . — The n^vic colon acts as a storebou-^o for fajces, 
to which they are conveyed tnrough the transverse colon, the descending 
colon and the colon when digestion in the colonic stomach U complete. 
Hero they remain until the time for defttcation arrives. 

iv. The reeiuin . — ^Tho rectum baa the imjxirtnnt function of tnainmining 
the regnlar evacuation of faxes. It is empty except immediately before 
defu-cation. The di-tension of its walls when fii'crs ('liter it proftiiecs the 
Kens-ation which prompts the individual lo perfurm the voluntary acts which 
help (he oflicient p^rforiUitnee of the di’fji<eati('n reliox. 
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11. THE INTESTINAL MOVEMENTS 

The movementa of the intestmM liavo two main objects ; (1) mixing 
the food with the digestive juices and bringing them into contact with the 
tnucons membrane wMch absorbs the products of digestion and water ; and 
(2) ptopulaion of its contents from the duodenum to the rectum, and of 
the indigestible residue of the food from the rectum. 

i. The small intestines . — In the amaU intestines peristalsis and seg- 
mentation take place nmultancously, the former with the object of propelling 
the chyme into the " ileal stomach,” and the latter with the object of mixing 
the fo^ with the digestive jalces and ezposii^ it to as large an area of mucous 
membrane as possible. In the jejunum and greater part of the ileum peri- 
stalsis is the predominating motor activity, but when the ilcal stomach is 
reached It ceases almost completely and segmentation becomes extremely 
active. After a varying interval peristalsis becomes active again, and as 
the ileo-cfficat sphincter relaxes with the arrival of each peristaltic wave, 
the ileal stomach empties its contents into the esecum. 

ii. The coIon.--When the colon is examined after an opaque meal it 
appeara to be completely imxnobiie. In spite of this, both segmentation and 
peristalsis occur under normal conditions, but their character differs con- 
siderably from the coneaponding movements in the small intestine. ^ Peri- 
stalsis occurs only in the form of ” mass movements ” about three times a 
day: a single very powerful perbtaltic wave travels slowly along a con- 
siderable part or even the whole length of the colon, pushing in front of it 
most of the contents. Deep segmentation movements, which arc too slow 
to be visible with the naked eye, can be recognised by comparing radio- 
graphs taken at t^ee-minute intervals and often m those taken at intervals 
of a single minute. Segmentation is the result of the ceaseless activity of 
the muscularis mucosas, the normal “ hauatiation ” of the colon seen with 
the X-rays being produced by projcctmg folds of mucous membrane. As a 
result of the continuous segmentation iu the colonic stomach much of the 
water and all of the soluble constituents of tbe food and the products of 
their digestion which have escaped tho small intestine are absorbed. 

The chyme leaves the ileal stomach very slowly except during and im- 
mediately after meals, when, as a result of a gastro-ileo-csecal reflex, frequent 
peristaltjo waves pass down the terminal ileum to tbe ileo-cascal sphincter, 
which opens widely as each wave reaches it. The chief etimnlus to mass 
peristalsis of the colon is a gastro-coHc reflex. On comparing these events 
it becomes clear that the ileal stomach posses its contents into the ceecum 
when it is necessary that it should be empty for the reception of the food 
coming down from the stomach after a meal, and that the colonic stomach 
similarly evacuates itself to leave room for the reception of the contents of 
the ileal stomach. 


III. DEF.ffiCATION 

During defaecation the contents of the pelvic colon, together with any 
fffices which may be present in tbe descending and iliac colon, pass into 
the rectum. The distension of the rectum causes it to contract as a whole 
21 
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just like tke bladder and at the same time caoscs reflex relaxation of the 
apbincter ani, eo that tbe contents of the reotuin are evacnated. Sima!- 
taneoQsl/ tbe contents of the e^um and ascending colon pass into tbe 
transverse colon, whilst the contents of the latter pass into the pelvic colon. 

Kormsl dcfsecation depends upon a conditioned reflex. The infant ti 
taught at an earlv age to empty his bowels directly ho is placed on a chamber. 
The act quickly tccomes a purely reflex one, ana it continues to bo bo when 
he grows older and the chamber ia replaced the seat in the w.c. Break- 
fast by itself gives rise to a aiiopl© gaatro-coUc reflex. Sittmg down on the 
familiar scat in the w.c. is, however, tbe starfing-point of the more elaborate 
conditioned reflex, which produces tbe most cfScient gostro-colio reflex of 
tbe day, in which the whole colon from tbe cxcum to the rectum takes part. 
Ill the healthy adult deficcation remains to a great extent a conditioned reflex. 
It is enough to eit down in tne accustomed place, perhaps with a pipe and a 
newspaper, for tbe reflex to begin, often without the “ call to deicccate 
the permeal aensation produced by the entry of ficces into the rectum, and 
without tbe voluntary etimulus produced by the increased intra-abdominal 
pressure caused by descent of the diapbragra and contraction of the abdominal 
muscles, though these, together with the final contraction of the levator ani 
muscles, are always brought into action to help in the rompleto expulsion of 
the fmces. 

Failure to open the bowels on the first dav of a holiday is not due, as is 
popularly supposed, to the ‘* hard water ” of the locality, deficient exercise 
iQ a train or on board ship, but to the unfamiliar w.c. and perhaps the Dntuusl 
boor of getting up— or the absence of getting-op, such small changes beiag 
enough to ups^t tot tbe moment the delicately adjusted conditiouen reflex. 


EXAMINATION OF THE INTESTINES 

SIZE. SHAPE AM) POSITION OF THE COLON 

The emeum and iliac colon ore the only parts of the bowel which are 
always palpable under normal conditions. In very thin people and in patients 
with very lax abdominal muscles the whole colon except the splenic flexure 
and the pelvic colon can often be Celt. Apart from these conditions the 
colon may become palpable when in a etato of spasm or when filled with 
fmces, and ttiraours involving it can often be recognised by abdominal examina- 
♦.wi.. X.U. aJJ. 'lawH. <i. wifah a’f»wnw.*!»*,W2. ’i«- wod/i.*, dus 

means not only the rectum but also part of the pelvic colon can l>e palpated. 
For a thorough investigation of the size, shape and position of the whole 
colon in the erect as well as tbe borizont-nl postures an X-ray examination 
after a bacium meal is csacutsal. Tbe pelvic, descending uud ilmc colon 
cannot alwavi be seen Batisfactorily, as they may bo full only in the early 
morning, and defacation empties them completely before it is convenient to 
make an X-ray examination. In such cates • barium enema render* all parts 
of the colon easily virible. The artifimal distension produces a considerable 
amount of dutortion, the error due to which can be overcome by making an 
additional examination after most of the fluid has been allowed to escape- 
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3I0T0R FUNCTIONS 

(a) Palpatiok.— la every case of intestinal disorder ad abdominal and 
rectal examination ebould be made. No medicine or enema should be given 
during the preceding 24 hours. The quantity of fisces present in each part 
of the colon varies greatly according to the time at which meals are taken 
and defsecation occurs. In a normal person whose bowels ate satisfactorily 
opened after breakfast, the whole of the colon is empty doting the greater 
part of the morning, though a thin layer of soft froccs may cover the wall 
of the ca?cum and perhaps the ascending colon and so render them partially 
opaqne to the X'tays if a barinm meal was taken 24 hours earlier, and a 
small quantity of semi-soHd feeces may be present in the distal part of the 
transverse colon. Between 3 and 4 hours after breakfast the caecum begins 
to fill ; the filling becomes much more rapid after lunch, so that in a short 
time the ascending colon also becomes filled. During the rest of the day 
palpation shows the eseenm and ascending colon, and often the proximal part 
of the transverse colon, to be filled with soft fences. As a rule this can be 
recognised most easily in the part of the colon in tbo right iliac fossa, owing 
to the solid background it affords than in the more distal part. The resonant 
note which is generally obtained on percussion over the right half of the colon 
in the morning is replaced by a dull note in the afternoon. 

In the early moruing the rectum is emp^, but the pelvic colon can be 
felt through tho anterior rectal wall to be filled with solid ecybala, which 
sometimes extend upwards into tbo Uiao and tbo descending colon. On 
getting up, but often only after breakfaet, tho pelvic colon empties some of 
Its contents into the rectum, giving rise to tho “ call to dcf®cato From this 
moment until def®cation has ^curred is the only time in tho day in which 
the rectum of a normal individnal is filled with f®ccs. At all other times 
it is completely empty, and a proctoscope shows that there is not even a trace 
of feces adherent to the macous membrane. In defecation the whole of the 
colon beyond tbe splenic flexure empties itself. Consequently tho descending, 
iliac and pelvic colon are empty during tho whole mormng, except that 
fsBces may be conveyed daring defecation from tho transverse colon into the 
lower part of the pelvic colon, and more may arrive from the proximal colon 
with the mass peristalsis occurring after lunch. Apart from this, the pelvic 
colon is generally empty or almost empty until after tea or more commonly 
after dinner, when another wave of mass peristalsis fills it with the contents 
of the colon from the neighbourhood of the hepatic flexure and the proximal 
half of tho transverse colon. 

Tho details of the movements vary greatly in different individuals, but 
the average conditions just described show how greatly the fullness of the 
different parts of the colon varies with the time of day, and bow unjustifiable, 
for example, it is to diagnose ctecal and ascending colon stasis because these 
parts of the colon are full of feces when examined in the afternoon. 

If the rectum is full of fseces and the patient has no desire to defecate, 
dyschezia can bo diagnosed. If tbo feces are soft it is clear that there can 
have been no delay in tbe passage to the rectum, such as is likely to have 
bcouned if it contains hard and dry scybala. TV^en the rectum is empty 
out the pelvic colon can be felt through the anterior rectal wall to contain 
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ecybala, the fonn of dyscliezia irhicb la doe to inability of the pelvic colon to 
empty its contents into tLe rectam is present, bnt this can bo magnosed with 
certainty only if the patient has made an effort to open his bowels after 
breakfast and the examination is made before fonch. In severe cases hard 
Bcybala may also be felt in the iliac and perhaps the descending colon. 

A full cfccnm and ascending colon are of aignifiennee only if the 
examination is made within three honra of breakfast ; even then primary 
right-sided etasia can be diagnosed only if the rectum and pclvto colon are 
empty. 

(h) The Caar-coAi. .Metdod. — By giving two or three charcoal lorcuges 
with some food 8 hours after defalcation and observing after what interval 
black f®cc3 are passed, the total time taken in their passage through the 
alimentary canal can be ascertained. If, for example, a patient’s howeU 
Iiavc been opened at 8 a.m., charcoal ebould be given at 4 p.m. the same day. 
If some of tne charcoal is not passed at latest the second morning after being 
taken, the patient must be regarded as constipated. The inethM has, how- 
ever, the great disadvantage of giving no inaicstion as to the part of the 
bowel in which stasis occurs. 

(c) X-nAY Exauj.*{atio.v. — i. Opaque meal. — The only reliable means of 
determining the rate of passage through the various parts of the alimentary 
canal is a series of examinations with the X-raya. If the bowels have not 
been spontaneously oitened the morning before the opaque meal is to be 
takes, an enema ebonld be given in the eveniug. It U very important to 
dlsconUnse the ose of all aperients for at least 48 bowrs before the tint ex> 
amination, as the iotcstiual functions might otberwbc bo observed ‘whilst 
still under their InilueDCO instead of under natural conditioss. Xo aperients 
and no enema ta should be used till the examination is finished, but the patient 
should make an attempt each morning to open his bowels naturally. If 
the attempt is auccesafui, the stoob ebould be examined to ascertain waether 
any of the barium has Ikch evacuated. The patient should follow hisvsoal 
occupations and take his ordioary diet. An examination should l>e made 
in the morning and evening of each day until all or most of the barium has 
been p.assed in the ficccs or has reached the rectum. 

il. Opaque enema . — Although an opaque meal is the best means of obtain- 
ing Information of the motor functions of the colon, nn opaque enema 
generally gives earlier and more exact information concerning the possible 
presence of a stricture, especially in the iliac and pelvic colon, which often 
cannot be satisfactorily examined by the former method. The patient lies 
on his back, and the barium sulphate auspension is run in from a container 
at a pressure of between 2 and 3 feet through a valveless Jligginson’s syringe 
connected with a rubber tulic introduced just within the rectum, the syringe 
being used, when necessary, to help the passage of the fluid with light pressure. 
It often reaches the ciccnm in 2 minutes and almost invariably within 5 
minutes. When the examination is complete, part can be tun out through 
the tulK*. the rest being evacuated in the ordinary manner. A further inspec- 
tion with the X-rays is then made. Additional information, especially as to 
the presence of polypi, can often be obtained by injecting air into the colon 
after the greater part of the opaque enema has been eracunted. 

An orgiuio stricluro of the colon generally obstrncta the passage of the 
fluid, the shadow ending at the seat of the owtraction, which can b« over- 
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come ouly iucompletely or not at aU by waiting an additional 10 minutes, 
by increasing and ‘decreasing the pressate of injection, by massage and by 
changes in posture. The flow of the enema is often prevented in cases of 
growth long before there is any clinical evidence of obstruction ; the bowels 
may still act normally or diarrbcBa may be present, and an opaque meal may 
pass through the whole colon without delay. This is probably due to the 
occurrence of a spasmodic contraction of the bowel, which occurs at the seat 
of obstruction as soon as the enema teaches and distends the part immediately 
below it. 

An opaque meal or, more frequently, an opsque enema may show the 
presence of a filling defect in the colon caused by a growth. The latter 
also shows the exact length and position of fibrous strictures, and it « 
generally the most satisfactory way in which the presence of divcrticulosis 
and diverticulitis can be determined. 


E5AJIINATI0N OF F^CES 

The consistence, smell, colour aud reaction of the stools when no aperient 
is being taken should be noted, abnormal acidity indicating excessive 
fermentation and abnormal alkalinity excessive putrefaction. The presence 
of mucus with solid stools is not in iuelf a sign of disease, but if it u mixed 
with blood or pus or present with (axes n^ch are unformed though no 
aperient has been taken, some organic disease is certainly present. The 
presence of mucus with hard ecybda or with soft stools obtained after the 
use of an aperient is due to the normal reaction of the colon to a mechanical 
and chemical irritant respectively, mucos being secreted in order to protect 
the mucous membrauc. fled blood by itself may come from hiemonhoids or 
a rectal polyp ; if associated with mucus or pus or both, ulceration or cancer 
of the colon or rectum must be present. The brighter the colour of the blood 
the lower is its source. The presence of pus indicates disease of the pelvic 
colon or rectum utJess the stools are very fluid. 

, Microscopic examination may reveal the presence of blood corpuscles, 
pus, amoebse or their cysts, and the ova of intestinal worms. The investigation 
of the stools for excess of food residue is described elsewhere. 

A bacteriological examination of the stools should always be made in 
cases of diarrhoea, with or without colitis. The presence of a relative excess 
of enterococci or B. coli communis, the normal inhabitants of the colon, or 
of strains of streptococci or D, coli which are not normally present, or of 
parenteric, enteric, dpentery and tubercle bacilli may be discovered. If 
an endoscopic examination is made, a swab should he taken &om the mucous 
membrane, together with any mucus or pns which may be seen, for cytological 
and bacteriological examination. In doubtful cases the agglutinating power 
of the patient's blood for abnormal bacteria isolated &om the stools shomd be 
tested. 

Occult Blood 

When blood is swallowed or is derived from an ulcer or growth in the 
maophagns or stomach or an ulcer in the duodenum, it is evacuated in the 
stools partly as acid heematin and partly as hcematoporphyrin. Both also 
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Bppcar ia the stools when the blood orij^tes in tho colon nnless diarrheea 
is present, when the blood does not reitiain in the bowel long enough for 
the former to bo converted into the latter. The chemical tests for “ octnh. 
blood ’’—-traces of blood insufficient to produce any change in the appearsne? 
of the fjsces — depend upon the conveiwon of n substance with Uttlo or no 
colour, such as guaiacor benzidine, into a coloured substance rrhen oxidised br 
hydrogen peroxide in the presence of a carrier, such aa hromatin. The goahe 
reaction is prefetabla to tae benzidiac, as, unlike the latter, it does not give 
a colour*rcaction when iron salts arc pven bp mouth ; it can, therefore, 
be used in patients iritb ulcer who are receiving iron on account of post- 
hemorrhagic ansmia. Harmatoporphyiin, which contains no iron, gives 
neither reaction. A spectroscopic examioation of the stools should also Le 
made, as even considerable quantities of hsmatoporphyriii, which is occsslon- 
ally preacut in the absence of acid hsmatin, would othcnvbc escape recog- 
nition. lloreovcr, a positive spectroscopic finding is valuable confirmatioa 
of a positive chemical reaction, as, although it is much le.ss sensitive, there 
is less chance of error. 

Before the stools arc examined the patient is given a kcmoglobiii'frce diet. 
Chlorophyll should also be excluded, os It gives a feebly positive guaUe 
reaction, and its many-banded spectrum may cause confusion in the spectre- 
scopie examination. A charcoal biscuit U given with the hrst meal on the 
zestrieted diet, and the fitst and subsequent stools passed when the feces 
arc no longer blackened by the charcoal are examined. For the guaiao test 
a small amonnt of fccces is macerated with glacial acetio acid into a this 
paste. An equal quantity of ether is then nddeil to extract the pigmcBt 
and the ethereal extract U poured off, some being kept for the spectroscopic 
examination. Two or 3 drops of tincture of guaiac are added to the re- 
mauder ; a small quautity of ozomc alcohol is then poured in, and A change 
of colour is looked for at the junction of the two fluids. A “ positive ” 
reaction is one in which a deep blue colour rapidly appears ; a ” feeble 

f ositive ” reaction b one In which tho colour is faint purple, blouh orgrccobh. 
f 1 c.c. of blood enters tho stomach or intestines, the next day^s stool 
will give a faintly positive reaction. 

A positive guauc reaction s^ifies the presence of occult blood, i 
negative guaiac reaction proves its absence, except occasionally at the pd 
of a period of hmmorrbage, when the spectroscopic test may alone bepoatWe, 
as the traces of blood still present may then bo completely converted into 
hreiaatoporphyrin, which gives a characteristic spectrum, but does not give 
the chemical reaction. 

By the Bpectroscopio test of the stools one can recognise flj awd 
haitnaUa, which also gives a positive guaiac and benzidine test, and (3) 
other bicmoglobin derivatives, ».c. porphyrins, which do not giva o positive 
colour-reaction. The spectrum of acid uounatin is eo faint that it can ^ 
Been only in fairly concentroted solations : the tj-pical band of acid hs'infltp 
(A C20) IS found only when considerable quantities of blood are present m 
the stools. 

Small amounts of chlorophyll ate easily discovered by the characteristic 
band in red on A 662, i.e. left of A 650, whereas the band of alkaline pc'^ 
phyrin lies right of A C50 on A 630. Sloreover, on addition of ilCl the land* 
uf alkaline juirphytin immediately change to the acid Bpectrum {a narrow 
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band in red (A. 605-600) and a broad bai^ in yellow^ (A. 690-650)), Trhereas 
tbe chlorophyll spectrum remama nnaltered. 

In the absence of hasmorrhoida and rectal polypi (which may be quite 
latent) and of bleeding from the month, throat and nose, the presence of 
occult blood in the stools is strong e\ddcnce that an ulcer or growth is present 
in the cesophagus, stomach or intestines. It is occasionally fonnd in gastritis, 
with gall-stones, diverticnlitia and localised adhesions involving the alimentary 
tract. 


PEOCTOSCOPIC AND SIGMOIDOSCOPIC EXAiDNATION 

Wherever there is any possibility of organio disease of the pelvic colon 
or rectum a proctoscope and, if necessary, a sigmoidoscope should be passed 
after a preliminary digital examination. No special preparation is required, 
bnt the patient should endeavour to get his bowels emptied as completely 
as possible without the aid of aperients or enemata shortly before the 
examination. The mstmment should be passed without an anaesthetic in 
the knee-elbow position. 

The passage of a proctoscope requires little experience, whereas e sigmoido- 
scope should be used only by experts. As the rectum is involved from the 
onset and is the last part to recover in ulcerative colitis, proctoscopy gives 
all the information required, and it has the advantage of allowing examina- 
tion from a shorter distance. Moreover, the pelri-rectal fiexnre, which is 
the commonest situation of cancer, is within Its range. Ent when nothing 
abnormal is found with a proctoscope in suspected cases of malignant disease, 
it is essential to pass a sigmoidoscope. 


FUNCTIONAL DISORDERS OF THE INTESTINES 

CONSTIPATION 

Definition. — Constipation may be defined as a condition in which no 
rcaidne of the food taken during one day is excreted within the next 48 boors. 

etiology and Pathology. — Constipation may be due to (1) the passage 
through the colon being delayed, whilst defecation is normal— colonic con- 
stipation ; (2) the evacnation from the pelvic colon and rectum being in- 
adequately performed, whilst the passage through the colon is normal — 
dysebezia ; and (3) insuificient formation of frcces. 

1. CoLONio Constipation. — Delay in the passage of feces through the 
intestines is due to their motor activity being deficient, or to the force re- 
quired to carry the faxes to the pelvic colon being excessive. The motor 
activity of the colon may bo deficient owing to deficient reflex activity, in- 
hibition, or uncontrolled and irregular action. There is no evidence that it is 
ever dne to actual weakness of the muscular coat. The reflexes which main- 
tain intestinal activity may bo defirient owing to lack of mechanical and 
chemical stimulants in the food, or to some endocrine deficiency as in hypo- 
thyroidism. The inhibitory sympathetic nerves may be stimulated centr^y 
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bj depressing emotions, and reflexly in painful diseases and injuries of any 
part of the ^xly, but particolarljr of tho abdominal and pelric viscera. 

Constipation may result from painfol spasm, induced leflcxly by the 
presence of an irritant in the colon of a patient with an abnormally excitable 
nervous system (spastic conrtipotion). The irritant which gives rise to the 
exaggerated reflexes is in most 'coses hard fa>ces, which may have been 
retained as a r&sult of constipation caused by insnilicient and unsuitable 
food and of dyschezia. Spasm may result from irritation by organic acids 
in intestinal carbohydrate dyspepsia, in which constipation may alternate 
with diaxthma. Spastic constipation is a constant symptom of dlverticaliUs. 
The reflex may nbo be excited by disease in other parts of the abdomen, 
especially the gall-bladder and appendix. Similar spasmodic contractions 
of the intestines occur os a result of excessive smoking and in lead poisoning. 

The work to bo done by the intestinal muscuhituro is excessive when 
tho f®ces are abnormally h.ard and dry owing to insuflicient consumption 
of water or its excessive loss in the urine or sweat, and when there is s 
diminution in the intestma! lumen owing to organic stricture. 

2. Drsenezu. — DyschezLa may bo due to inefficiency of the defajcation 
reflex, to abnormally hard and bulky fseces requiting excessive foico for 
their evacuation, or an obstacle to efficient dcfiecation, such as spasm 
oc congenital or acquired etricturea of the anal canal. Usychetia due to 
inefficient defscation is the most common cause of severe consti}utian. 
It often originates in neglect to respond to the call to defxcato owing to 
tazmess, insaoitatr condinon of tho w.c. or false modesty. The conditioned 
reflex upon which defa?catioa normally depends is gradually lost. The 
rectum ^ates so that an increasing quantity of ftsces u neediKl to produce 
the adequate internal pressure rcqmrcd to give the seusation of fullness 
which is the natural call to def«catioa. Finally the sensation is lost com* 
pletely. But the patteot is still capable of emptying his rectum if he tries. 
Ue has, however, by now often convinced himself that ho cannot get his 
bowels to open unless he takes cnemata or such enormous doses of operients 
that the fluid ftccca practically act as cncmata. IIo suggests to himself 
that ills rectum is poivcrlcss to act by itself; the dyschcxia is then in part 
hysterical. 

Byschezia may be due to various other causes, such as weakness of the 
volunta^ muscles of deficcation, tbe assumption of an onsoitablo position 
during defaecation, and voluntary inhibition from ftar of pain in diseases 
of the nual canal. But whatever the primary cause, the fiuul result is tbe 
same. The couditioned defa»;atioa reflex is lost, and the incomplete evacua- 
tion of the rectum results in the accumulation of fB>ces and consequent 
dilatation of the rectum. 

Careful training is required from earliest infancy in order to develop tbe 
deffocation reflex. Jfeglcct of this, together perhaps in some cases with a con- 

§ cmtal deficiency of tho inuscle-seoso of tho rectum, is the cause of the 
yschezia of inputs, in whom the slight additional distension produced by 
the introduction of a finger or a piece of soap into the rectum results in an 
adequate stimulus. 

Ihe rectal musclc-eensc is abolished or defective in diseases of the spinal 
cord in which the dcficcatiou centre itself or tho fibres connecting it with tbe 
braia ate involved. 



CONSTIPATION 


649 


3. The third great class of constipation is due to the quantitj of fasces 
formed being inauflicieat to produce an adequate Btimulus in the pelvic colon 
and rectum, and to a leas extent in the rest of the colon. The insufficient bulk 
of fasces is due to an inadequate quantity of food residue reaching the colon 
as a result of anorexia or of cesophagenl or pyloric obstruction, or to unusually 
complete digestion and absorption of food, the result of a “ greedy bowel.” 

Symptoms. — llany people regard themselves as ill if they do not have one 
action of the bowels a day, although this is really nothing mote than a question 
of convenience, being found to suit the habits and diet of the majority of 
civilised people. Perfect health may be maintained by individuals who 
defecate regularly two or three times a day, and by others who obtain an 
evacuation oticc in two, three or more days. The latter, so long as defecation, 
when it does occur, is complete, can no more he regarded as diseased than those 
otherwise normal people, whose hearts beat only forty or fifty times a minute. 
The majority, however, although they may aufTer no inconvenience for a con* 
sideiable time, finally develop symptoms due to fecal accumulation, gradually 
increasing quantities of feces being retained. For practical purposes, 
therefore, an individual may be considered constipated if his bowels arc not 
opened at least once in every 48 boors. A less frequently recognised variety 
01 constipation is that in wmch insuificieDt feces are excreted, although the 
bowels may be opened every day, often more titan once, a condition analogous 
to retention of urine with overflow. 

It is important to distinguish the symptoms of constipation &om those 
of tbs conditions which may give rise to it. There is nodoubt that anxiety 
neuroses and hypochondiiasia, epilepsy, asthma, nephritis, diabetes, painful 
pelvic disorders and many other diseases may be greatly aggravated by 
constipation. Apart from these conditions, headache, fati^e, anorexia and 
pigmentation of the ekin may result directly from intestinal intoxication 
and, with the exception of pigmentation, &om the reflex eiTects of constipa- 
tion. Toxic symptoms never develop unless stasis occurs in the csecum 
and ascending colon, in which the f^es are still soft, end then only if It is 
associated with impairment of the functional efficiency of the liver, which 
normally destroys intestinal toxins or renders them innocuous, or of the 
kidneys, which normally excrete any toxins which have escaped the liver. 
Beflex symptoms, on the other hand, occur chiefly in dyschezm as a result 
of the pressure produced by hard feces. The latter differ from the former 
by their almost instantaneous disappearance on defecation. 

Fsecal retention is a common cause of intestinal flatulence and colic. 
In rate cases a fecal tumour may form, generally in the pelvic colon, and 
give rise to obstruction. A fecal accumulation in the rectnm may cause 
hsmoichoids, pruritus ani, catarrhal proctitis and nenralgic pains in the 
perineum, back and down the legs. Hard feces make def»catzon painful, 
and their passage may give rise to anal ulccta. 

Diagnosis. — It is comparatively rare for a patient to consult a doctor 
on account of constipation without having alreatly attempted to cure himself 
with aperients. But no accurate diagnosis can be made until it has been 
ascertmned whether he is actually constipated at all. The symptoms generally 
ascribed to anto-intoxication caused by intestinal stasis are often really pro- 
duced by purgatives, which lead to the excessive production of toxins by 
hastening tlio half-digested contents of the small intestine into the csscum, 
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where fermentation and putrefaction ate consequently increased. Punre- 
tivca also cause the contents of the transverse, descending and pelvic colon 
to be fluid ‘instead of solid, so that aheorption of toxins continues throughout 
the whole length of the bowel instead of in the cmcum and ascending colon 
alone. In spite of his probable protests the patient is instructed to see whst 
happens if no drugs are taken for three days, an effort being made to open 
the bowels each morning. In most cases he loses lus abdominal pain and 
his so-c.illed toxic symptoms, Tho bowels are often opened diuly, in which 
case a diagnosis of hysterical pscndo-constipation can bo mode — hysterica! 
because the patient had suggested to himself, as a result of faulty education 
acgravatetl by the reading of pcmicions advertisements, that ho was con- 
stipated and required nperienta to keen himself well, whereas a little psycho- 
therapy, in the form of explanation of the physiology of his bowels and the 
origin of Ilia symptoms and persuasion to try to open bis bowels each morning 
without artificial help, results in a cute. In some cases, however, the patient 
does not snccced in opening his bowels, although he may fed more com- 
fortable than when ho was toIoDg drugs. A second abdominal and rectal 
examination aliould then be made. If no sign of organic disease u present 
and the rectum is found to bo filled with fa>ccs, dysenezia can be diagnosed. 
In spite of this the patient haa no desire to open his bowels. A nonnal 
individual would feel an urgent call to defiecattoa under such conditions, 
but the rectum has dilated oa a result of being constantly full of faxes and 
the call to defxcation is no longer felt. 

In severe cased it is advisable to investigate the motor activity of the 
mteatioes with the X-rays, a batiutn meal being given after the patient has 
discontinued taking aperients. Heal etasu should be disgoosed only if no 
trace of barium has reached the cxcam 6 hours after the opaque meal, or 
‘if a considerable quantity of bariam-cootaining cbyme is st’ul in tho end of 
the iicnm 6 hours after evacuation of the stomach is complete. If most of 
the barium is etUl in the eaxom and ascending colon at tho end of 24 hours, 
et.'ub is present, even if a little has passed to the more distal pAarts of the 
colon ; but 4 faint shadow of tho emeum is often visible in normal indiWduab 
even 3 days after the meal. If the splenic flexure is reached in 24 hours, 
and the greater part of the barium b in tho transverse colon at the end cf 
48 hours, there must be stasis in tbb part of the bowel. In dyschezia most 
or all of the barium has accumulated in the rectum in 21 hours (I'ig- I^)- 
In pelvio colon dyschezia a similar accumulation occurs in the pelvic colon, 
but the rectum remains empty. 

Treatment. — Under no circumstances should tho patient fail to msbo an 
effort to open his bowels after breakfast, even if he feels no desire to do so. 
and a coll to defecation felt at any other hour in the day should be ober«i 
at once. Sufllcicnt time should be apent over the act of defaxation, and it 
is often advisable to pay i-wo visits to the w.c. at short intervals, perhaps 
before and after hreaufost. In order to prevent the temptation to burry 
over dcffccstlon, the closet sbonld be clean, devoid of Bmell and sufficiently 
warm in winter. In dyschezia with weak abdominnl muscles a footstool, 
9 inches lower than the seat, should be provided. In many cases ofdyscbezw 
no treatment is required beyond explaining to the patient the nature 
cause of his condition, aud persuading him to give up aperients and to make 
an effort to empty h^ rectum, which he must revise is quite capable of 
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doiug ita work. By perseverance it is generally to rc'<ieveIop t 6 (* 

lost conditioned reflex upon which normal defascation depends. 

It is most important to see that sufficient food U taken, as constipation 
is often as much due to ita insufficient quantity as to ita unsuitable quality. 
The diet sliould contain an increased proportion of vegetable foods, ospcciau^ 
those which contain much cellulose and organic acids. Fresh or <lried fruit 
should be taken three times a day, and green vegetables or salad should be 
eaten at lunch and diimoE. Btew^ prunes taken at breakfast, the number 
being regulated according to the degree ofcoostipation, are especially valuable. 
Porridge and cream and wholemeal brown bread arc also useful. Suffleient 
fluid should be drunk ; a glass of cold wafer taken on rising in the morning 
often helps the bowels to act after breakfast. 

The majority of cases of constipation can be cured without drugs if proper 
treatment ja iostitnted at a sufficiently early stage. In dyschezia purgatives 
act only when fluid stools are produced, colic and toxic symptoms often 
resulting and a considerable quantity of fluid and nutritive material being 
wasted. In the treatment of diseases which are aggravated by co-existing 



constipation, purgatives should be regularly given. They are also useful 
for making the stools soft when straining at stool is accompanied by danger, 
as in patients with weak hearts or high blood pressure. In colonic con- 
stipation, when non-uvcdical treatment proves uisafficient, purgativea ntt^t 
also be used, but an effort should be made to dispense with them at the 
earliest possible moment. The stool produced by on operient should be 
normal m size and consistence. The dose should be so regulated that one 
stool is passed every day aud the desire to defalcate is felt xmme^tely 
after breaWast. It should cause no pain or discomfort, and should not 
irritate the intestinal mucous membrane sufficiently to lead to the appear- 
ance of mucus in the stooL^. An Mmoa of senna pods m cold water 13 
perticulaily useful, as senna acts on the colon alone, and the dose can be 
regulated from day to day by the patient. An attempt should be made at 
intervals to reduce the nirrabei of pods by one at a time, until finally none 

constipation caused by a greedy bowel the bulk of the foces must be 
increased by the administration of liquid paraffin or of an ummtatmg vege- 
table mucilage, such as isogel or coreine, which pass throagh the mtestmea 
without undergoing decomposition or abaorption. These preparations ate 
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TalosWe wteo the ficccs are hard and dry; they arc therefore rueful b 
other varieties of constipation besides that due to a greedy colon, as fajres 
ulwajT become hard and dry as a result of their abnormal retention in thi* 
borrcl. In dyschezia the soft stools which rcsnlt from their use are cxpelld 
with less difficulty than ordinary faxes. From a teaspoonful to a tsbV- 
spoonful of paraffin or donble the doso of a plain 50 per cent. parafTin emulsion 
soould be taken immediately after one, two or three meab every day. A 
teaspoonful of isogel or coreine, wLkh absorbs water to form a bulky gelatinous 
maas which becomes intimately mixed with the faxes, is taken with one or 
more meals in addition to or as a substitute for paraffin. 

The majority of cases of moderately severe constipation ate mote or leaj 
cumuhtive, cxcaw of fmecs being always present in the large intestines. It 
U therefore necessary that the colon should be completely evacuated before 
other methods of treatment arc adopted. This can oest be done by washing 
the colon out with a pint and a half or two pints of warm water run into it 
from a douche-can or funnel at low pressure through o soft catheter inserted 
just beyond the anal canal. The regular use of cnemata, PlombiJrcs douehes 
and of continuous intestinal Uvage with many pints of fluid are very harmful 
both from a physical and psychologic.!! point of view. 

It is essential in treating dyscliczta to kee^ the rectum and pelvic colon 
empty, 80 that they may in time regain their normal tone ana contractile 
power. This can ho accomplished by the use of a I-ouuce enema consisting 
of ofjual parts of glycerin and water every morning, if a prolonged attempt 
to defmeate naturally has proved aasucce3*fu! The strength of the eneniatt 
should bo gradually redneed by replacing a drachm of the glycerin by water 
every other day until only water t? used. As a rule tie normal defixation 
reflex and with it the tone and contractile power of the rectom slowly nitura. 

When dyschezta is due to iuability of the pelvic colon to empty its coatenta . 
into the rectum, six ounces of paraffin should be injected on goi^ to bed and 
retained during the night ; the bowels are then generally opened without 
difficulty in the morning. If, however, they fafl to act, a plain water enema 
should be given. 

'iVhen the sphincter ani is in a condition of spasm as a result of inilamr<l 
haimorthoids or an umI ulcer, or when the tinal canal is congenitally too 
narrow or a stricture bos followed an operation for hemorrhoids, complete 
relief can be obtamed by dilating the passage by means of diathermy applied 
locally through a conical electrode. 

^ IteguJar exercise in the open air is a valuable means of preventing con- 
stipation, especially in indiriduals who follow a sedentary occupation. When 
nijy of the voluntary muscles of dcfrecation are wcak^ considerable bcDf6t 
can be gained by the performance of remedial exercises every morning and 
evening. Special attention should be devoted to the levator ani muscle*, 
especially in women in whom the pelvic floor has been injured during paf- 
turition, and In cases in which there is any tendency to prolapse on straining 
at stool (see p. 77S). Stasis in the proximal part of the colon may be benefited 
by massage applied directly to the affected part. Its efficacy is greatly 
increased if the first treatment is given during an X-ray eiammalion, ** 
the mawur can then Me the exact position of the colon nnd can find what 
manipulations have most t {Wt opoa it. 
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DIABRHffiA 

Definition, — ^Diarrhoea is a condition inirhicb unformed stools are passed. 
Defecation generall/ occurs several times in the day, but mere freguency 
of defecation is not diarrbcea, for this may even be associated with constipa- 
tion, The bulk of faxes excreted in 24 hours is generally excessive, but tnis 
again may occur without dianbcna, as excessive fasces are occasionally formed 
when the passage through the alimentary canal is not abnormally rapid. 
The one essentim factor in dianhosa is the abnormally rapid passage of the 
food residue through the alimentary canal. 

/Etiology. — 1. Excessive Btimijiation of Motor Acmvrry. — The 
moat common cause of diarrhoea is the presence in the food of excess of the 
mechanical and chemical stimulants of intestinal activity. Thus over- 
indulgence in green vegetables, salads and especially unripe fruit is n 
familiar cause. Chenucal irritants may also be swallowed in decomposing 
food, as in some cases of fish and meat poisoning, but food may also cause 
diarrhma by giving rise to a bacterial iiUTcction of the intestine. Diarrhcea 
very fteguently results from the habit of taking aperients, either in excess of 
what is required for the correction of chrome constipation, or even when the 
bowels left to themselves would act guite normally. Thus many of the 
symptoma often ascribed to constipation are really due to the diarrbcea 
caused by purgatives, as it results in the absorption of excess of poisons from 
the too fluid fsces. 

Chronic diartbeea b a common sequel of the acute diarrhcaa following 
infection with a pathogenic orgaobm which gains access to the intestines 
in contaminated food or water, and it may follow acute general infections 
such as influenza. lu both cases the subsequent diarrbcea may be gastrogen- 
0 U 8 (tide infra) and assoebted with achlorhydria resulting from gastritb 
caused by the infection, and not the direct result of bowel infection. In some 
cases the infection b derived from a septic focus in the mouth, nose or pharynx, 
and in tare cases reenneut subacute appendicitb b the source of a chronic 
infection of the colon. Some infective bacteria, such as those of the parcntciic 
group, act chiefly on carbohydrates and may lead to excessive fermentation. 
Others, such as streptococci and vatioos anaerobes, act on proteins and lead 
to putrefactive dbrrhcea. Severe mtestinal carbohydrate dyspepsb (p. 674) 
may give rise to chrome diarrhma or altcrnatiug constipation and diarrbcea, 
and deficient d^cstion of proteins, resulting from cither gastric or pancreatic 
insufficiency, may lead to a non-infective putrefactive dianhcca. Deficient 
digestion of fat and deficient absorption of fatty acids and soaps give rise 
to fatty or soap diarrbcea respectively (vide, p. 657). 

Dbrrhcea is often gastric in origin. Tab gastrogenous diarrheea may 
occur when the gastric ]uice b deficient or absent. An abnormal number of 
organbms reaches the intestines in these circamstanccs, as the partbl pro- 
tection afforded by the bactericidal action of tho hydrochloric acid in the 
stomach b lost. As in addition to the digestion of meat in the stomach the 
connective tissue of meat and the cellnloae of vegetables are normally softened 
by the hydrochloric acid of the gastric |mce, undigested lumps of meat and 
fragments of vegetable leave the stomacdi and pass ^ough the small iotestme 
to the colon, where they are Ibble to undergo bacterbi decomposition. The 
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irritation of the mucous inembmne of the intestines by the insufficiently 
dinded fragments of food and by the products of bacterial decomposition 
leads to dianhoca, which may bc^me opgravsted by secondary enteritis or 
entero-colitis if the irritation is sufficiently intense or prolonged Similar 
pstrogenoM dlarrhcea may occur after the yrerformance of a castro- 
jejunoslomy or partial gastrectomy, the food leaving the Btomach with rueb 
rapidity that the intestines are orerwhelmed with undigested and irritating 
food. 

Iia5t!y, chemical stimulants to intestinal activity may be produced in the 
body and excreted into the colon ; this is the cause of dlanhcca in onemls, 
hyperthyroidism and septiemmia. 

2. OvER-nxcrfAniLiTY op the Netmo-iiosctJUR Mectunisji wmen 
COSTROU Tnz Intzstihai. Movemekts. — (o) Post-praMial dinnhaa .— 
Under normal conditions the entry of food into the empty stomach gives 
rise to a gostro-colic rcQez. which U Uie chief stimulus to the movements 
of the colon. In most indivldoals this is followed by def^.ation only after 
breakfast, as the pelvic colon is then full, and the sudden passage of foxes 
from it into the rectum gives rise to the call to dcfxcation. Sometimes the 
gastro-colie rc0cz is shnormally active. This may manifest itself after 
breakfast ; a formed stool is passed first, but in the course of the next half* 
hoax or hour one or more loose stools are passed in addition. In severer 
coses the bowels nee also opeued after dinner aud less frequently afcet lonch, 
the stools again being often soft or fluid. 

(I>) AVrioui dtarrA<xa. — It Is not uncommon for a fright to result i& the 
immediate passage of a semi-fluid stool. In some patients, who are often 
not otherwise neorotio, attschs of diarrhoea occur whenever tbev ate in sny 
place where it would be awkward for them to relieve themselves. Vrhen 
this has once hapjicued, it is likely to recur under similar ciicmostanees, 
largely owing to fear that it will do so. Poat^iundial and nervous diarrhera 
are often associated together, a patient sullering from the former being 
particularly likely to feel an uigeut desire to defecate if ho is at a duule^ 
party or in a railway carrugo without a lavatory. 

Dlarrhcea, whatever its cause may be. tends to be worse after meals, 
especially breakfast, and it is occasionally also influenced by nervousness 
It is important, therefore, to exclude some other primary cause before diagniM- 
ing a case as one of putu post-prandial or pure nervous dinrtbaa. 

(c) Irritable boiect.— -When the mucous uieuibrane of any part of the 
intestines is inflanjcd or ulcerated, mechanical and chemical stimulants am 
likely to produce an excessive reflex response, so that the diarrheea which u 
probably already present is eggravatol. Apart from this many people, 
who have lived m tne tropics and have euilerea there from dysentery or from 
dianbcea due to some Jess defined cause, continue to bo liable to dlarrhcea 
for many years after their return to a temperate climate. 

3. OnoArrio Ixtestwal Disease. — (a) A'nfenViJ. — The profuse, wateiT 
dianhesa of acute food poisoning and acute infections such as^ abdooi^ 
influenza and Bepticx*mia is a result of acute enteritis, which U generally 
accompanied by acute gastritis, especially if vomiting is present, hut the colon 
is often spared. The irritating products of the excessive bacterial activity 
resulting from the stasis in organic obstructiou of the small intestine give 
rise to enteritis ; cooscqueutly dtatrhcBa aud not constipalioa is aliowt 
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al^ys present in chronic small intestine obstmction. In all these conditions 
tbo chyme from the stomach passes so rapidly through the small intestine 
that they are quit-e fluid and very baity when they reac^ the cscum ; they 
conseqnently act as an enema and are almost immediately evacuated, even 
if the colon remains quite healthy. 

(6) Coh'fw.— Diartncea is a constant s^ptom of acute inflammation of the 
colon, except in the rare cases in which it is confined to tho ciccum and ascend- 
ing colon. Thus It is always presentin ulcerative colitisand bacillary dysentery, 
in which the disease begins and remains longest in the pelvic colon and 
rectum, but it may be absent in mild cases of amcebic dysentery in which 
the caecum alone is involved. Diarrhoea may occur in carcinoma of the colon, 
especially the distal part, before the Inmcn has been narrowed sufficiently 
to lead to fsecal retention. The diarrhoea in these conditions is due to irrita- 
tion of the bowel by the products of bacterial decomposition of the albu- 
minous exudate of the diseased parts, and in colitis also to deficient absorption 
of fluid by the inflamed mucous membrane. 

Symptoms. — ^The chief and sometimes the only symptom of dianhcca is 
the abnormally frequent passage of abnormal stools. In small intestine 
diarrhcea discomfort and colicky pain are often felt round the umbilicus. In 
severe cases of diarrhcea, whatever its origin, discomfort or even pain is felt 
over the whole of the lower part of the abdomen for a short time before the 
bowels are opened. It may be followed by a eensation of soreness, but the 
abdomen is neither tender nor rigid, and warm applications generally relieve 
it. Occasionally severe colic occurs, which may be temporarily relieved 
each time tho bowels arc opened or flatns is passed. The p.ossage of a large 
and watery stool b often followed by a feeling of exhaustion and faintness, 
which may be accompanied by sweating and coldness of the extremities and 
occasionally even by syncope. 

In severe cases of acute diarrhoea aud in persistent cases of chronic 
diarrhcea tho nutrition suffers and the patient loses weight ; sometimes an 
extreme degree of emaciation results. iVhen the diarrhcea b associated with 
abnormal bacterial activity in the intestines, especially if tlib b of the putre- 
factive type, symptoms of intestinal toxwaua may develop. 

Diagnosis. — AVhen a patient complains of diarrhesa, it b first necessary 
to ascertain whether the passage of fieccs tbrongh the intestines b really taking 
place with abnormal rapidity. Many people think that frequent dcfsccatlon, 
particularly if the stoob are in part fluid, is sufficient evidence that diarrhoea 
is present, whereas this a by no means necessarily the case. The stools of 
every patient supposed to be suflermg from diarrhoea should be examined ; 
if they are of a uniform semi-solid or fluid consbtence, true diarrhcea b 
probably present, whereas numerous stoob, if they are email and solid, and 
fluid stools containing small solid Ixagmenta suggest a diagnosb of pseudo- 
diarrheea. In a doubtful case, 2 or d charcoal hzeages ebould be given with 
some food immediately after the boweb have been opened in the morning ; 
each stool b now examined and the time which elapses before black fa;ces 
ate passed b noted. If charcoal b seen in tbo stoob within 12 hours, true 
diarrhoea b preseut ; if in less than 4 hours, the small intestine must be in- 
volved as well as the colon. If no charcoal appears within 48 hours, constipa- 
tion and not diarrhoea is present. A series of X-ray examinations after a 
barium meal affords a more accurate method of determining the rate of 
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passage tlirough the alirnentary canal, and it has the advantage of showing 
m what part of tho bowel the rate is excessive. In small Intestine dlarrhcea 
the head of the opaque meal mav reach the ctecnm within an Lour or two ; 
when tho colon alone U involvcff, it arrives after the usual interval of 3 ct 
4 hours. 

The most common cause of pscudo-dlarrhcca is dj'sehezm . Although 
the rectum is never properly emptied, the patient feels a constant desire to 
open his bowels, and as a result of his efforts a very small quantity of hard 
fajces may be passed. The constant presence of faces in wo rectum calls 
forth the secretion of clear mucus. In slight cases there may be nothing 
more than a thin layer of mucus o%’cr the hard lumps of ta-ct-s in severer 
cases a larger quantity of Quid mucus, which is often stained tirown, is passed 
either alone or with hard particles of faces. In all such cases the iliscoveiy 
of solid faces in the rectum immediately after the bowels have been op'ned 
should remove any further doubt as to the diagnosis. A growth of the 
rectum or pelvic colon, and less frequently n growth in other parts of the 
colon, though rarely on the prosinial side of the splenic flexure, may lead to 
pscudo^huThmu, faces being retained above tho growth, whilst the serous 
and often blood-stained exudation from its surface, mixed with mucus 
produced by the irritant action of the exudation on the mucous membrane 
below it, are passed at more or less frequent intersMb, so that the patient 
regards himself as suffenng from dianheea. Tho character of the stools 
should at once make it obvious that endoscopic and radiological examluations 
aro required, even if nothing abnormal is felt on obuomiual or rectal 
examination. 

Mlien it is known that getiuioe diarrhcca is present, it is next necessary 
to determiue whether it is duo to a functional or an organio cause. The 
history b often a great help. Post-praadial or nervous diatthaa of long 
duratiou is generally gastrogenoos. An acute onset suggests that the cause 
u some toxic or infective agent, whereas a more gradual onset of chronic 
diarrheea in a middle-aged Individual, who has hitherto been regular or cou- 
stipated, suggests the possibility of a growth. A careful abdominal and 
rectal examination should be made in every case. The former may reveal 
the presence of a tumour or an abnonnally dilated or contracted condition 
of the colou ; by means of the btter the existence of ulcerative colitis may 
sometimes be mcognised, as wcU as the presence of a growth in the rectum 
or pelvic colon. In doubtful cases an endoscopic examination should olwap 
be made before deciding that the diarrhoea is functional in origin, as tbs 
mucous membrane of tbc accessible part of the colin is almost invariably 
involved when diarrhoea is duo to some form of colitis. 

The examination of the stools is of the greatest importance, as it 
valuable indications for treatment as well as helping in diagnosis. In small 
intestine diarrhcca the stools are watery, at any rate in the early stages, 
whereas in colonic diarrhcca they are unformed but not fluid. The ptesccce 
of mucus indicates active infiammotion, and blood with or without piw 
simple or malignant ulceration. Thus the watery diarrhma caused by enten t« 
can be distinguished from that caused by excc'.sivc irritability or irrit.stmu 
of the small intestine by the presence of flakes of mucus floating in the fluid 
fmces. In acute enteritis tbc mucus is often blood-slained and microscopical 
examination shows the presence of red corpuscles, degenerated epithelial 
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cells and pus cells ; as the mSammafion sobsides the mucus becomes cell*free 
and finally disappears. Similarly the nnfonncd, but not watery fajces of an 
irritable or irritated colon can be distinguished from the feces of coUtb fay the 
presence of mucus, pus and blood in the latter. 

The presence of excess of starch, meat fibres or fat indicates a small 
intestine diarrhoea. Excess of undigested starch is found on microscopical 
examination in fermentative diarrlicea, and of striated mnscle fibres in 
putrefactive diarrhoea. The faces are ofren frothy and have an acid smell 
and reaction when fermentation is excessive ; they are alkaline and hare a 
putrefactive odour when excessive putrefaction is present. 

The stools passed when fat is insufficiently digested or absorbed are easily 
recognised by their pale colotxr and increased bait. If the excess is in the 
form of nentral fat, the stools are oily (fatty diarrhcea), and pancreatic in- 
sufficiency can be diagnosed ; striated meat fibres are also likely to be 
present. This condition is, however, rare in the absence of jaundice caused 
by obstruction of the common bile duct. Jlore frequently most of the fat 
is present as fatty acid and soaps (soap dtarr/usa}, showing that pancreatic 
digestion, is normal, but that absorption is deficient. This may resolt from 
absence of bile salts in obstructive jaundice, and from the sprue-syndrome 
(ccrliac disfose in childreu and sprue and non-tropical svrue in adults). Soap 
diarrhea is also caused by obstruction of the lacteals by tuberculous, simple 
ipflammatory or secondary malignant disease of the mesenteric glanu. 
Iq the case of the latter the stoob becomes perfectly normal on a fat>free 
diet, the digestion of meat and vegetable tood being unaffected. In soap 
diarrhoea almost all the calcium in the food combines ^'tb fatty acid to fom 
calcium soap in these conditions ; the blood calcium b consequently dinun- 
isbed, and tetany may result. In children growth is greatly impaired, and 
deformities result from the softness of the long bones. The inability of the 
intestines to absorb fat may be associated witb deficient absorption of sugar, 
iron (causing microcytic anemia), baimopoietin (causing pernicious amemia), 
neuropoietio (causing subacute combined degeneration of the cord), and 
vitamins A, B, D, E and E. 

A bacteriological examination should always be made in tbe hope that 
the nature of any infection which is present may be discovered, but except 
in the early stages this b generally negative. 

The blood sedimentation rate should always be measured In doubtful cases, 
S3 in functional diarxhtea it U likely to be within normal limits, whereas If it 
b raised to perhaps 40 or 50 mm. in an hour organic dbease b almost certainly 
present. 

Prognosis. — If thorough treatment b instituted from the onset, the 
prognnsb of diarrhosa is good, unless it b due to some Serious organic dbease. 
If, however, it b neglected, strict treatment must be continued for a pro- 
longed period in order to be successful. 

The tendency to post-piandial and nervous dbrtboea often remains 
throughout life, though considerable improvement and even a cure can 
result from treatment. Unlihe other forms of dbrrheea, they rarely affect 
the general health, and arc chiefly troublesome on account of the incon- 
venience they cau.se. 

Treatment . — Acute dierrheea . — ^The patient should be kept warm and 
at rest in bed until -the attack has completely subsided. If it la due to food 
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r >isoning and be is seen witbin 12 booTs of tbe onset, he should be given from 
to 1 ounce of castor oil to clear tbe irritant material out of the small as well 
as tbe large intestine, unless tbe diarrhcca is bq severe that it appears ptoball* 
that tbb has already occurred. No food tbonld be given for 2i hours or 
even longer in severe cases, hut the patient may drink as much water as be 
likes. Sweetened arrowroot made with water ehould then be given, bet 
nothing else until the diarrhcca has ceased. Milk, junket, bread and batter, 
and milk puddings are next allowed, after which a gradual return should be 
made to an oTiiinaiy diet, tbo speed with which this » done depending on 
the severity of the case. The only drags which are of real use in acute 
diarrhcca arc kaolin and opium and its alkaloids, A tahlespoonful of kaolin 
should be given three times a day. If tbe diarrhcca shows no signs of abating 
after 24 hours, codeine should be given, the dose beiuir regulated according 
to the severity of the dianbcca and the genera! condition of the patient, 
but sniTicient mu.st be given to stop the diarrhcca in 4S hours. If the diarrkcea 
is accompanied by vomiting, a test-meal should be given about a month 
later, even in the absence of all symptoms, as the accompan 3 ring acute gastritis 
may have led to achlorhydria. wLidi is likely to give rise to chronic durrhoea 
or other trouble later udess the underlying chronic gastritis is overcome. 

Chronic rfrarr/.tra.— In all cases of chronic diarrhcca recovery occurs most 
rapidly if tbe patient remains in bed during the first few days of treatment, 
lo many instances tbo diarrhcca, which may have been present for months, 
disappears In a few days, and tbe patient may even become constipated. 
Uulcas, however, other treatment is instituted, the dIarrbcDa is ve^ likely to 
return os soon as be gets up again. As the improvement which results 
from staying in bed is duo in part to the rest and m part to warmth, it is 
icaportaot for the patient to avoid over-exertion and to avoid exposure to 
cold for a considerable period after tbe symptoms have disappeared. If he 
feels chilled at any time he sltould have a hot bath and go to bed at once; 
by these means he is likely to prevent a recurrence. Patients who have 
recently sufTcred from chronic diarrhcca should never go to the tropics, and 
they should even avoid viaitiug the eoutbern paita of Europe, as a slight 
intestinal attack from had food is likely to have much more 6criou.s results 
with them than in an individual who has not before suffered from ony intestinal 
dliOKleT. 

The successful treatment of chronic diarrhcca depends upon the recogni- 
tion of its cause. The treatment of diarrhcca which is secondary to organic 
disease of the intestines, such as colitis and cancer, b considered elsewhere. 

IVTiatcvcr the actual cause of the dinrrhma, it is important to avoid any- 
thing which could produce mechanical irritation m the colon. The food should 
"be tnoTongbly chewed, and snvtVmg, wicli ns now "broail, ehee<ie and touab 
meat, which b difficult to break op completely, should not be eaten. The 
patient must avoid all raw vepetaWes in salads and pickles, and cook^ 
green vegetables are allowed only as pnrecs. The pipe and skins of fni'l* 
whether taw, cooked or in jam, and currants, rabins and lemon peel in 
puddings and cakes must be avoided. 

Pot the treatment of /ermenJnlire diarrkrwi, tide Intestinal Caibobydrate 
DyspepsLa (p. G45). A laefo-vegetarian diet b most snitablo for futrr/aclifx 
itarrkcKii no meat ehould be allowed until the diarrhcca has cessra for 
4 weeks, and high game anil over-ripe cheese ebould be permanently avoided. 
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Fatty and soap dianJiaa atops at onco on a fat-frec diet. In severe 
cases it mav be necessary for the patient to continue with this diet for the 
rest of his iife. 

(7a<fr(^eno«3 dfarr7jQ?o rapidly improves on the diet already described as 
suitable for putrefactive diarrhma, but a relapse is certain to follow a retum 
to an ordinary diet unless the achlorbydnc gastritis is properly treated 
p. 6IC). "When the diarrhoea is infective in origin, a teaspoonful of a ' 
fresh liquid culture of li. ocidopAtlua should be given fasting eeA morning. 

Nervous diarrheca is often completely uninllaenced by diet, bat drags, 
which diminish the activity of the gastro-colio reflet either peripherally 
or centrally, are very effective. A mixture containing 5 grains of potassium 
bromide and 5 minima of tincture of belladonna taken immediately before 
meals is all that is required in znUtl cases. In severer cases a small dose 
of codeine should be added. The exact dose of each drug must be varied 
to suit each patient, as different individuals react very differently to these 
drags, especially to belladonna. IVbcti the diarrbcea has been completely 
controlled, the quantity of each drug should he gradually reduced. Then 
the doses before lunch nod dinner, and finally that before breakfast, can bo 
discontinued. In some cases it is advisable to allow the patient to have a 
pill containing hclladontia and codeine always with him, so that he can take 
one before going to a dinner-party or on any other occasion when be fears 
that he will have diarrhma. He soon learns to trust ao thoroughly to his 

S ill that it probablv acts more suggestion than in an^ other way, sod the 
050 can accordingly be progream’dr redoced uotil it u infinitesimal. 

As in many cases of diarrhma clue to other causes the bowela act most 
frcquptly after meals, the treatment just described is often of use in con- 
junction with that requited for the primary conditiou. 

Anraun Hurst. 


EPIDEMIC DIARRHtEA IN CHILDREN 

Synonyms. — Summer Diarrhma ; Infective or Infectious Diarrhma ; 
Acute Qastro-Intestinal Infection ; Acute lico-Colitis ; Cholera Infantum. 

The form of diarrhma here apoken of used to be one of the chief scourges 
of infant life, but is certainly much less common now than formerly. It 
prevails epidemically in institutions, although sporadic cases may be met 
with at any time. The association of epidemics with hot weather is no longer 
a feature. It chiefly affects children below the age of 6, but is most fatal in 
the first year. Boys are more susceptible than girls. Epidemics among the 
newborn have been described. 

JEtiology. — It is generally agreed that the disease is caused by infection 
with miQro-organisms ; but in spite of much research the bacteriology is by 
no means clear. It would appear that all cases are not due to the same 
organisms, and various members of the coli-typhoid-dysentcry group have 
been blamed at different times. Recently particular attention has been 
paid to the Sonne strain of dysentery bacillus. 

Ncirt in importance as an setiolo^cal factor must be put the influence 
of unhygienic surroundings, such as dirt, overcrowding, a contaminated milk 
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sui)plj^, and want of cleanliness in feeding; ntensils. Tlie infection is protally 
often conveyed by dust, and flics may act as carriers. 

Any digestive derangement in the child may predispose to infection, 
and bottle-fed infants arc specially liable. The disease appears to be to 
some degree contagions, and If introdoced into a ward la apt to spread to 
unaflected infants. The influence of age and f ci have already been referred to. 

Pathology. — ^'fhe changea foand after death may be surprisingly slight, 
considering the severity of the disease, and vary materially in different cases 
and epidemics. As a rule the mucous membrane of tbo stomach and in- 
testines is in n condition of ** mucons catarrh.'’ 'There may also he areas of 
congestion, with here and there small petechial haunorrhages. The lymphoid 
tissue of the alimcntaiy canal is often swollen, and in severe and protracted 
cases the solitary follicles in the colon and lower ileum may exhibit superficial 
ulceration. 

Other organs, such as the liver and Iddncys, show fatty or parcnchymnloas 
degeneration, whilst the longs are often congested and cedematoos, mth, in 
protracted cases, patches of broncho-pneumouia in the lower lobes. 

Symptoms. — The clinical pictiire is often very complicated, and if it is 
to be understood it is cssi'iiUat to realise that tbo disease causes a profoond 
disturbance of mctaboliam and is not merely a disorder of tbo ahmenUTy 
canah The euperveation of dehydration, acidosis or oephritis, with their own 
clinical manifestations, tend still further to perplex the obsen'er and make it 
impossible foe him to decide to what extent tbe symptoms ore due lo tbe 
primary infection of to these secondary devclopinenU. 

The disease may start iosidiously, with a gradually increasing diarrheea ; 
or the onset may be abrupt, with a mnid rise of temperature and e.nriy pro- 
stration. The diarrheea is not necessarily a pronounced feature, and the worst 
cases are often those with fewest stools. The character of the motions varies ; 
but in the early stage they ate usually green, slimy and ill-digested, bcconmig 
dark and watery later. In the choleraic cases they are of the profuse “ rice- 
water ” type, When tbe colon is affected, visible mucus and blood msy be 
passed with much straining. The discharges are usually attended by coheky 

E aia and the passage of flatus. Vomitiug is generally present at tLe onset, 
ut varies greatly m amount. Tbe temperature is always elevated at some 
period of the disease, but the height, duration and course of tbo pyrexia are 
very inconstant. Hyperpyrexia may supervene towards tbe close in fatal 
cases. Prostration and circulatory failure ore early features, and are shown 
by depression of the fontanellc, pallor, pinched features, an inelastic skin 
dot to dehydration and coldness of tbe extremities. When " intoxication " 
u a factor, consciousness becomes impaired, and the infant passes into a 
state of stupor, with intervals of restlessness, which may result in complete 
coma, sometimes terminating in convulsions. If acidosis is present, the 
respiration may show the characters of “ air-hunger." 

The urine is scanty, highly acid and contains a little albumin and a 
few hyaline casts. Acetone b<wes may be present. 

Course. — The course of tbe disease varies greatly. In the severest 
cases, especially those of the cbpleraic type, death may ensue within a few 
hours of the first onset of symptoms. In the milder forms the acute ympto^ 
last for 2 or 3 days, and then gradually the prostration posses off and th'* 
stools assume a nomal character. Only too often, however, the improve- 
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ment is but partial, and the child lapses into a marasmic condition, with 
continned looseness of the bowels, from which recovery may only take place 
gradually. In all cases relapses, brought on either by je-infection ox by 
injudicious feeding, ate estremely common and apt to prove fatal. 

In children above the age of 2 the disease nsnally assumes a milder form 
— prostration is not so severe and the range of temperatnro lower. Vomiting, 
also, b a less prominent symptom than in infants. C5ompIete recovery is 
more frequent, and relapses and the continuance of the disease in a chronic 
form are rare. 

In the special type of the disease commonly spoken of as “ cholera in- 
fantum ” the invasion b always abrupt, with a rue of temperature, followed 
by profuse vomiting and purging. Death usually ensues in a few hours, 
and is commonly attended by hyperpyrexia. 

Diagnosis. — The diagnosis bas to be made from simple non-infective 
diarrbcea, and for the increasingly common forms of diarrhcea secondary 
to respiratory tract and middle-ear infections. At first the differentiation 
may be impossible, but continued high temperature, early prostration and 
failure of rapid improvement on stopping food point to a primary infective 
origin. Careful physical examination will exclude secondary types. Epidemic 
prevalence b iu favour of the primaiy variety. The nervous symptoms 
mav simulate those of meuingitb, but m case of doubt a lumbar puncture 
will determine the diagnosb. Very acute cases In which the colon is much 
involved, may resemble intussusception, but m the latter the onset is more 
dramatically sudden, tlie vomiting, collapse and passage of blood greater, 
Qud. fever jess, whilst in epidemic ^archoea abdominal rigidity and tumour 
are absent 

Prognosis.-~-It b impossible to give any estimate of the fatality of 
diarrhoea, as it depends greatly on the type of the disease, and on the age, 
general condition and sarroundings of the child, besides varying greatly in 
different epidemics. The youna«>i the infant, and the poorer its general 
nutrition, the worse b the outlook. The exbtence of rickets abo greatly 
ag^vates the danger. The frequency of the stools is of less importance in 
estimating the chance of recovery in any given case than the amount of 
prostration and the degree of inelasticity m the skin. Coses with prolonged 
nigh temperature and those of the choleraic type usually do badly. Persist- 
ence of vomiting also is a bad sign. 

Treatment. — Prevention sbonld be given primary consideration in 
relation to epidemic dianheoa. The admission of healthy or sick infants to 
hospitals, homes and institutions of any type must be carefully controlled. 
When such admbsion is absolutely unavoidable bolation facilities are essential 
and all infants under 2 years should be nursed in cubicles which must be well 
ventilated. Masks and gowns should be worn by those attending small 
infants in hospital. Newborn babies should be nursed with their mothers as 
far 83 possible and not collected into overcrowded nurseries. The strictest 
hygiene must be observed by all those looking after small babies in hospital. 

Cdbative meastjres aim at counteracting the infection and restoring the 
dbtnrbed metabolbm to normal. It b necessary to erapbssise that an infant 
with acute diarrhcea and vomiting b a “ medical emergency,” just as much 
demanding adrai&sion to hospital for expert treatment as if a ” surgical 
emergency " were present. Such babies should, of course, be regarded as 
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icfectioas and nnrsed in isolation xnth full precautions against spread. A 
large, airy, Trell-vcntilatcd room in tbe conntry rather than the town is to be 
preferred. On admission, measures to deal with coUapse and ahoclc may 
ne necesiiry. Hot-water bottles ahonld ba used and a mustard bath U often 
of help to revive a scrioiuly collapsed child. Drugs such as nikethamide 
(coraminc) arc of value, and brandy* has a reputation In this malady for its 
stimulant powera, although it is fair to point out that it may also nave an 
irritant acUon upon stomach and bowel. T ho dose U 15 to 30 minims. 

AH milk by month must be stopped for 21 hours and fluid administered 
to replace that lost in the stools. This may take the form of half-strength 
normal saline {sweetened, if necessary, with aaccharine) or the more elaborate 
Ilartmann-Hingcr-Uctatc solution (also half-etrength). Glucose or cane 
sugar additions arc inad%’isable at this stage. The total fluid intake for 
2i hours, given in suitable amounts every 2 or 3 hours, should be on a basis 
of 21 ounces per Ib. body weight with an extra 5 to 10 ounces to compensate 
for the dehydration. If the latter is severe, the fluid should be given intra- 
venously, liy deep intramuscular drip or by intro-stemal drip. (It is these 
last procedurca which necessitate hospitalisation, regrettable though this 
may tw on other grounds.) 

After 24 hours, milk is cautiously started again, while fluid admimatration 
is still contisncd. A cboico may be made, accorcUog to availability and 
experience, between breast milk, half-cream dried milk, with or without 
lactlo acid ; liquid milk, boded, with or without, lactio acid : or unsweetened 
condensed milk. In any caso the milk la given verij dilute to start with, such 
as 1 part of milk to 8 of saline or Hartmann's solution, the strength being 
verj* slowly increased over several dap. Similarly the quantities used should 
begin with 1 tcospoonful and slowly increase to 3 or. feeds io the course of 
several dap. Additions of sugar should be mode with great caution. Dextri* 
maltose is most valuable at this stage. Great care is needed in starting the 
child buck to a normal diet suitable for the age, .and relapses are conunou, 
necessitating a return to an earlier stage in tbc propramme. 

Drugs play a minor part in the treatment of epidemic dianhma, although 
great hopes ate attached to the sulphonaihide group. 'The initial dose of 
castor oil to dear out irritating oiatcrial is not favoured o-s much as it used 
to be. Washing out the bowel from below with plain saline in the early 
stages, and if there is much vomiting, gastric lavage, also with saline, are to 
be preferred. No intestinal antiseptic, op to recent times, has proved Mtis- 
factory, but in sulphaguanadine and possibly other memlH»r9 of tW sulphona- 
mide group it is possihio that a more certain weapon Is available. For example, 
in deuimg with cpiiiirmic dianbwA among the now\>om, the foTtnrt baa 
iiswl in a dosage of 0-75 gin. (1 1 tableta) followed by 0-D gro. {1 tablet) four- 
hourly for several davs. It ia to be noted that when 8ulplmguan.s(line is used, 
the other measures, already discussed, includifig UieadmuiistratioQoradeqQate 
fluid, are very imirfiTUnt. 

In genera! the measures so far outlined will improve the child's general 
condition and arrest the diarrhcca. If it continuea, however, and seems to 
be contributing to the exhaustion, one may try to reduce tbe frequency of the 
stMis. In the early stages, small repeat^ Joses of castor oil are nseful for 
this purpose, and taler, when tbe tongue is clean, bismuth, chalk, catechu 
and other astringents, as in the ease of eimpTe diarrhoea, may be used. A 
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powder composed of 6 grains of tlsnmtli carbonate, -with |th grain each 
of Dover’s powder and calomel, is also a Ireqncnt prescription at this stage. 
Opinm shomd not, however, be given at the ontset, and it is best withheld 
80 long as prostration is marked and the temperature high. '\Vhen pre- 
scribed, it may be given in the form of the tincture in the proportion of 
1 minim for every year of the child’s age. It is specially indicated when 
the motions, are frequent and attended by coUc and tenesmus. In cases 
of the choleraic type, with much vomiting and profuse purging, morphine 
may be given hypodermically with great advantage. The dose for a child 
of 1 year is ^V^h grain, with which yaotb grain of atropine may be combined. 
This may be repeated in an hour if the symptoms have not abated. 

During convalescence change of air and mild iron tonics are of service in 
restoring the child to complete health. The diet should contain a generous 
quantity of vitamins, best in the form of concentrates. Relapses, which are 
frequent, must bo guarded against with the greatest care. 

AUAX IIOJJCRIEJT. 


HILL DURRHtEA 

Definition. — A peculiar form of gaBtro-infestinal derangement ocenrring-- 
in Europeans living at high altitudes in India, Ceylon and elsewhere dnriag 
the hot season, characten^d by dyspeptic symptoms, abdominal flatulence 
and the passage of palo-colouted or white, irotby, fluid stools early in the 
morning. 

Etiology.— The condition occurs in the Himalayan bill stations of 
India during the rainy season, and the highlands of Ceylon, Europe and South 
America, at elevations of 6000 feet or over. Europeans of both seses and all 
ages ere liable, and in some years the condition has aUccted a large portion 
of the hill population, as in the Simla epidemic of 1880. The cause has been 
variously attributed to the mica content of the drinking water, to its bacterial 
contamioation, with resulting infection of the bowel, as well ns to a physio- 
logical breakdown of the gastro-intestioe under conditions of low barometric 
pressure and high humidity. 

Pathology. — little is known either of the clinical pathology or morbid 
anatomy of the disease, the nature of which will remain obscure until it has 
been adequately investigated. 

Symptoms. — The symptoms are flatulence and abdominal distension 
associated with morning diarrhoea. Defamation is urgent and generally first 
occurs about 5 a.m. ; subsequently the bowels may bo opened four or five 
times before noon, after which the patient is comfortable. The stools are. 
copious, fluid, pale-coloured or white, frothy and generally not objectionable 
in odour. Often the condition is transient, but if it persists cozisiderable 
loss of weight may ensue. The stools are said to contain an excess of fatty 
acids, soaps, undigested food icmnnuts and yeasts, while stercobilin as such 
is either decreased or absent. These findings are similar to those encountered 
in tropical sprue, and in view of the roarkw abdominal distension, intestinal 
flatulence and gaseous nature of the stools, it would appear that, as in 
tropical sprue, the intestinal breakdown is characterised by defective absorp- 
tion of certain food elements — especially fat and glucose. 

Prognosis. — ^This is good *, the only danger is that the condition may 
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develop into sprue, and Rogers states tliat 20 per cent, of Ms Calcatta cases 
commenced wth hill diarrhcca. 

Treatment. — ^UntU more is kuovra tegaidinjs the nature of the gaalio- 
intestinal breakdown, treatment most remain empirical. An initial dose cf 
olentn ricini (min. 2i0) and tinct. opu. (min. 15), rest, warm clothing and milk 
diet are generally advised, but probably a high protein, low fat, low carbo- 
hydrate met, eucb as aprulac, would prove more vamable, 

N. IlA-MiLToy FainLEY. 


COJLIAC DISEASC 


Synon 3 rms. — Thia disease was first described by Gee in 1888 under the 
title of “ The Coeliac Affection.” Chcadle redescribcu it in 1903 as “ Acholia,” 
and Hcrter in 1903 as “ Intestinal Infantilism.” It is sometimes spoken of 
in America as ” Chronic Intestinal Indigestion,” but in this country the term 
” Cccliac Disease ” b now generally applied to it. 

Definition. — A wasting dbeaae of childhood characterised by the passage 
of large, pale, offensive stools which contain an cscess of split fat, and leading 
to emaciation and arrest of growth ; various complications due to avitaminosis 
may be supeiadded. 

.Etiology.— The cause is uuknowo. There b no hereditary element; 
mrls are more susceptible than bon, and no social class b exempt. The 
disease appears to be rarer in the Latin countries than in the Anglo-Saxon 
and Scandinavian. 

Pathology.— There b no characteristic morbid anatomy, the post-mortem 
changes being attributable to inanition or to intercurrent ^ease from 
sccouxlary infration. The bones tend to ahow cliangca ritnilar to those of 
tickets and the blood chctnbtry is abo ainular. Tbo essential pathogeny 
of the dbeaae appears to be a failure lo fat and carbohydrate absorption of 
obscure causation. The ordinary changes of enteritb are not found. 

The general views expressed la the section on idiopathic eteatorrhcea can 
abo be studieil in this connection. The view that there b a fundamental 
dbturbance of the absorption mechanism, particularly in the upper part of 
the small intestine, appears to be sound. X-rny eviJcnce in cccliac disease 
shows impaired motility of the small bowel, particularly well seen when &n 
opsQue meal has tieen given ; cinmps of barium r.ia be seen in the duodeoum. 

Symptoms. — The disease begins insidiously between the ninth month and 
the end of the second year. The child loses appetite, fails to thrive, and ha* 
sTig’ftt diarrliQ-'a. ‘goon the cnaracteristio etools appear. They are 
not necessarily frequent, pale, extremely offensive and sometimes frothy and 
fermenting. On chemical examinatioD they contain from 40 to 60 per cent, 
of split fat instead of the normal 2b per cent., hut the amount of unspUt fat 

f irescnt b not altered. Meanwhile the emaebtion progresses, the face being 
east affected by it and the buttocks most. The abdomen, by contrast, b 
prominent, doughy and distended. Along with these rihyaical eigns there 
13 a change in mentality. The child b often remarkably precocious, but b 
irritable, hysterical and ‘'difficult,” especblly daring the ciacerbatio^ 
There b frequently a profound anorexia, and muscular weakness may be 
extreme. 
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Complications. — ^Various defidency symptoms are apt to appear as the 
result of avitaminosis indneed cither by impaired fat absorption or by the 
character of the diet which treatment demands. Rickets may show itself 
either early, or, after the age of 7, in the “ late ” form, with genu valgum 
as its main sign. Symptoms such as cedema and absence of reflexes may 
suggest beriberi and have been attributed to deficiency of vitamin B. Scurvy 
is not uncommon, and attacks of tetaoy may occur in association with a low 
blood calcium. 

Diagnosis. — At the outset the disease may be imposaibie to recognise, 
but when the characteristic stools appear diagnosis is easy. Arrest of growth 
is of great diagnostic value. The distended abdomen may suggest tuber- 
culosis, especially if distended, atonic bowel with fluid fajees mimics the 
signs of ascites. Cccliac disease presents many points of resemblance to 
sprue, but the latter is rare in childhood, and in cceliac disease the blood 
shows a secondary antemia anrl not the megalocytic tjrpe characteristic of 
sprue. 

A low oral glucose tolerance curve and a low vitamin A absorption curve 
are both found. The duodenal juice is also normal. This last point is of 
importance in order to exclude fibro-cystic disease of the pancreas. Here, 
the main difference is that there is faihuc to thrive from birth and, frequently, 
ohrouic changes in the lungs. 

Course and Prognosis.— -The disease rnns a prolonged course with many 
ups and downs and is peculiarly prone to relapse. It may last into adult 
life (cases of “ con-tropical sprue ” may be examples of nnrecovered caliao 
disease) but usually tends to recovciv before puberty. The mortality may be 
put down at about 10 per cent., and d^th, when it occurs, is nsually due to 
mterennent disease. Doriog tbe active phases of the disease growth is 
arrested, and even after recovery the patient may bo permanently stunted 
(intestinal infantilism). 

Treatment. — Until recently, it was held that the essential treatment 
was on dietetic lines, apart from general hygienic measures. The general 
principles were as follows : A diet high in protein, low in fat, and with no 
carbohydrate (at the outset at least) is tbe ideal to aim at. It may consist at 
first of a dried protein " milk with the addition of underdone scraped meat, 
white of egg, broth, jellies, etc. Later, small quantities of fat in the form of 
bacon and butter are added with carbohydrate mainly in dextrinised form 
(Mellin’s Food, grape-nuts, rusks, crisp toast, etc.). Over-ripe bananas often 
hare a heae5cia] eSect. Cara ami- be taken tosappiy tbe aeceasaTj'vitaaim 
in order to ward off complications. Vitamins A and D may be given as 
radiostoleum ; B, as yeast extract *, C, as ascorbic acid, 25 mgm. daily. 
Recently, it Ims been claimed that better results are obtained with an almost 
unrestricted diet and the use of whole vitamin B and liver extract by intra- 
muscular injection. It is usual to admit the child to hospital for a short 
period and to restrict the fat slightly until treatment is well established. 
iVhole “ vitamin B complex ” is given on alternate days in a dose of 1 to 
2 c.c. On other days, 1 to 2 c.c. of a liver extract is used. The results 
claimed include a prompt and sustained gain in weight. It remains to be 
seen whether such improvement can be maintained, and how long treatment 
should be continued. 


Alan lIoNcaxErr. 
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IDIOPATHIC STEATORnHCEA 

Synonyms. — ^Adult Caliae Disease; Non-tropicai Sprue; Gee-Herttr 
Disease ; Hertcr-Ileubncr Disease ; Gee-Tbaycen Disease. 

Definition. — Tbis is the adult form of cceliac disease (see above), inih 
ccrt.ain very rare exceptions it arises in childhood, though some cases remiia 
anrecognised until adolescence or adult life is reached. The main features 
are : Fatty stools, vith or rrithoat diatrhma, and sometimes with dHatatiou 
of the colon; tetany; osteomalacia; anmmia of various t>’pcs ; skiolesious; 
and frequently infantilism. 

Etiology. — This is unknown. Patients affected have not lived abroad, 
and the disease cannot be classed with sprue, though resembling it in many 
respects. The affection is neither familial nor congenital. It is slightly 
more common in females than in males. The disease has been described in 
the Scandinaidan countries, Germany, Switzerland, France, Great Britain 
and America. 

Pathology. — ^Thc underlying disluibanco b intetferouce with the total 
function of the small intestine, and tbb may be referred to as chronic jejuno' 
ileal insuQiciency, Attempta to demonstrate an anatomical lesion have 
failed even with the microscope. The symptoms develop in spite of an 
adequate diet, and the patient etams in the midst of plenty. Deficient 
absorption of various components of tbe diet explains many of the signs and 
symptoms. The fat, although split, cannot be digested ond prodoces steator* 
rooea. On a low fat diet, the percentage of total fat in the stools forms on 
the average more than 25 per cent, of tbe total weight of the dried fsces ; 
on a normal diet this figure reaches 40 to $0 per cent. The fats are mainly 
split fats, the figure for neutral fat not exceeding S per cent. 

Sometime.s there is carbohydrate dyspepsia, with production of gas 
which distends the bowel. Thb arises from the bacterial bydrolysb of starch 
following the failure of amylolytic digestion by euccus cntcricus. Sugar is 
poorly absorbed, and the blood eu^c cun-o after glucose b much tetter 
than normal. Similarly, proteins are ill absorbed and the blood urea is 
often below normal. Poor absorption of ealts b seen in the low figure for 
eerum calcium, usually 8 mg. per 100 c.c., and the low or normal plasm* 
phosphorus, Tbe height of the phasma phosphatase coincides appro.xiiD3tely 
with tbe degree of active ebange in the boaes. Calcium balance estimations 
reveal high figures for fecal output, ond very low figures for uriuary output. 

Defective absorjitioa of iron b followed by hypochromic aummia; and 
nsegalocytic anaimia may appear, presumably because of failure to utilise 
the anti-pemicious anzemia factor. Occasionally xerophtL.aIm{8 and toii- 
skin appear, proclaiming >dtaioin-A deficiency. Sore tongue, cheilosis, 
anosmia and pcllagra-Ukc akin result from shortage of the vitamin-B com* 
plei. Osteomalacia occurs from deficiency of vitamin D. A tendency to 
sudden hremorrhages indicates vitaiaio-.K deficiency. It b associated with 
a prolongation of the coagulation time and a reduction in the blood pro- 
thrombin concentration. 

Symptoms. — The presenting symptom b cither dianheea, pain in the 
boues with deformity, or tetany. The stoob are bulky and pale, though 
not alwaya eonspioudusly frequent. The wasting and dbtenoed abdomen 
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so constantly found in cluldren ^th cceliac disease is not a noticeable feature, 
eren though severe diarrhoea be presenL The akin ahoTrs a dirty patty- 
coloured pallor, and the hair is fine, mud coloured and liable to turn grey 
at an early age. In 60 per cent, of cases a aldn eruption is present on the 
limbs, and to a lesser extent on the trank. The lesions are moist red abraded 
areas with scaly brown pigmented borders, resembling pellagra. In 60 per 
cent, of cases the fingers are dabbed. By means of the slit-lamp small flaky 
opacities are to be seen in the various layers of the lens. They never progress 
sufficiently to interfere with vision. 

All cases show some degree of skeletal deformity, including genu valgum, 
bending and bowing of the bones, distortion of the pelvis, beading of the 
ribs and spontaneous fractore. In 60 per cent, of cases there is dwarfism, 
but this is not necessarily associated with mental or sexual infantilism. 
The male genitalia are poorly developed, and the voice high pitched. In 
women the onset of menstruation is delayed. The disease is usually accora- 
pauied by aterility, but should pregnancy occur there is often an acute 
exacerbation of symptoms. Pelvic deformity may interfere with the normal 
course of labour. Tetany occurs in almost all cases. Seventy per cent, of 
patients describe recurrent attacks of tingUngs in the fingers and bands, 
followed bycarpo-pedal spasms. These interfere with writing, piano-playing, 
and even with walking. In 30 per cent, of patients tetany is latent only, 
its presence being detected on eliciting the Trousseau or the Chvostek 
signs. 

The blood picture b cither normal or shows (i) hypochromic anmmia, 
(ii) hyperchromio megalocytic ansrmia, or (tu) erythroblastic aosemia, This 
polymorphic character of the blood changes b frequently foond when ausmia 
IS associated with gastro-iotestlaal lesions. Achlorhydria is uncommon, 
occurring in less than 20 pet cent, of all cases and in omy one-third of those 
with hyperchtomic megalocjrtic assemia. Thb anstnia b therefore not 
Addboman pernicious anxmia, a fact confirmed by the observation that it 
yields to treatment by vitaraia-B concentrates. Hemorrhagic phenomena 
are rare, even in cases treated for a long time by means of a low-fat diet. 
They include bajmatemesb, meleaa, epbtaxb, menorrhagia, hsematnria, 
h^marthroses, subcutaneous hsematomata and intractable bleeding from 
wounds. Scurvy is very rarely seen. 

In long-standing cases opaque enema examination shows dilatation of 
the colon, and sometimes this assumes the proportions of megacolon. In 
all cases radiographs of the skeleton reveal osteoporosb, and if the epiphyses 
have not uni^ the translucent cop-like metaphyses of rickets arc present. 
Many coses show fine transverse lines of increased density of bone immedi- 
ately to the diaphyseal side of the mctapliysea of the long bones. Distortion 
of the limbs, spine and pelvb arc common. 

Di^nosb. — ^A denial of residence in a country where sprue b endemic 
b enough to rule out that dbease. Chronic jejuno-Ueal insufficiency has been 
observed in gastro-jejuno-colic fistula. Here the hbtory of previous gastro- 
enterostomy simplifies the dbgnosb. Barely the syndrome of steatorrbcpft, 
tetany and megalocytic aosnua is produced by dbeasea which cause obstrac- 
tbn of the lacteab. These include tuberculosb, lympbogranoloma and 

n bosarcoma afiecting the mesenteric lymph nodes, 

rognosis.—'liie remits of treatment are dbappointiii in the adolesceut 
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and adult cases compared to wliat is seen in children. Some respond satb- 
factorilf and remain well under treatment. In the majori'tr aiJ that b 
accomplished is the alleviation of one or more symptoms and tSe temporary 
onset of the downward ptogress. It is none the less gmtifyiuc to see the 
great improvement in the ansmta of many of the cases, and the recovery 
from the pain and disability of osteomalacia in others. Often there is a groat 
change for the better in the mental oollook of the dwarfed, crippled, nnajmic 
patient os he is gradually relieved of his disabilities. Unfortunately one 
group of symptoms and signs may cleat up completely, and yet the patient 
may die in inanition. Thus extensive, moist, red excoriated f tin lesions may • 
heal under treatment with marmitc, yet relapses of diarrhoea and tetany 
may result in the death of the patient, the skin remaining normal. 

Treatment. — This presents great dlOlcultics. While nothing can be 
done to remedy the primaty defect much care tan be given to mitigate as 
far as possible its consequences. The steatonhcca must bo controlletl by a 
low'fat diet. No patient with this disease can be given the amount of fat 
found in the average diet without ristong the occurrence of dianhtca. Tb« 
diet should be high in calcium content. The best way to secure a low-fat 
higli-calcium intake is to use sirimmed milk and piepatations of calcium 
caseinate, such as c&scc or laitproto. The items of such a diet include meat, 
chicken, bread, a scraping of butter, oatmeal, potato, rice, tea, sugar, skimmed 
milk, cheese, jam, cabbage, apple, banana and tomato. These items can ho 
arranged as follows : carbohyurate 325 gm., protein dO gni., fat 30 gm. and 
ulcium 2 gci. Sometimes gas foruiation from carbohydrate fermentation 
is a prominent symptom, and then the intake of starch should be strictly 
controlled, and the administratioo of diastase may be nscful. 

IMien tetany occurs, calcium lactate should be given fasting m dues of 
5 gm. three times a day. In emergency 20 c.c. of a C per cent, solution of 
calcium chloride or gluconate may be injected into a vein, and if administered 
very slowly no ill effects are produced. S’itamln D shoiffd he given in eve^^ 
case in which there are clinical or radiographic signs of rickets, osteomslscia 
or osreojjonjsis. General ultra-violet irradiation is also of value. These 
measures may relieve bone pain, though any relapse of diarrhffia b liable to 
Interfere with tins good effect, (^-livct oil, or any other form of vitamin D 
in an oily medium, b contra-indicated io view of the defcotii’ts fat absorption. 
Vitamin D should be givea in n solid medium— calciferol tablets two or 
more daily. 

Treatment of the anmmia must depend upon examination of the blood. 
^\'heQ it is hypochromic or erythroblastic, large doses of iron should be 
prescribed until the hemoglobin figure reaches normal. This usually occur* 
with SOgT. of Blaud’s pill or C gr. of ferrous chloride three times a day. li hen 
hyjiercEfomic mcgalocytic an.-cmia is present, injections of an active liver 
extract should be repented until the r«l cell count remains at 6 j^ious. 
The initL’il dose may be 1 to 4. ejc, daily, and the maintenance dase b often 
1 c.c. per week. Ufarmite by mouth may be used instead of liver extract, 
as much as 12 gm. daily usually being required. Whatever the form of the 
nna-mia, it b essential to remember the importance of adequate dosage. 
For one week in each month a projihylactic dose of vitamin K or its dcri^ntive 
should be pven by mouth. A auitable dose is SO mg. of metbyl-naphtno* 
quinone. If hypoprothrombiu'cmia has already led to haimorrhagc the 
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vitamin or its synthetic analogne shoold be administered by injection, double 
the above doses being used. 

Orthopjedio treatment includes splinting or even osteotomy to correct 
deformities, such as genu valgum. A cork sole may be necessary, and 
kyphosis may demand the use of a spinal jacket. The pelvic deformity may 
necessitate Cesarean section. 

Doxald Hukter. 


SPRUE 

Synonyms. — Cochin-China Diarrbcea ; Psilosis ; Ceylon Sore Mouth, 
etc. 

Definition. — Sprue is a disease of unknown letiology involving the 
gastro-intcstinal tract, characterised by defects in gastric s ecretion and 
inability to absorb adequalelv' ' fatmltKoSfr^aldiiim and 'ccrtain’’vitamih3. 
TypiOhlljrtliero is ap^cxia, mdrnIiig.diaribQia .wTfBT bulkyj pa1e~ gaseous," 
fatty s tools, sore tongue', megafpgrtic, a_n«mia, asthenia and wasting. 
“^'AEtiology'.— disease ialnamly confined to tEe tropics and sub'tropics, 
being especially common in parts of India (Bombay), China and Cochin- 
China, also m Ceylon, Java, the Federated Malay States and Puerto Rico and 
tte West Indies. Adult Europeans and people of mixed European blood 
living in endemic areas are prone to the disease. Except in Fnerto Rico, 
the native population ia rarely aflcctcd. Both sexes are snsceptiblc, but 
it rarely agects.n eople under 20 jgeara of age. A hot, damp climate, especi- 
ally on the seaboarti i^fayours tw development, while certain IiuhgalSws 
^D]oy'an‘UhAavoury^cpgtatioD.m7 tEs reg afdr" Various theories have been 
8U|ge8tcd tir«x^ain“i^ sbtiologyi 'Asbtorah'eld it to be a moniliasis (dfOTiilio 
pnlhs U) of the digestive tract but this, as well as other infective theories 
regSTding the origin of sprue, have now been abandoned. Others have 
regarded it as a metabolic ^ease. Scott suggested that parathyroid involve- 
ment xes^tingindecreasedJomcjjS^tB^^IgET^oTBeTjai^^^rt^BpTUy 
's yndrom e. Redder more recently pointed out that dysiunctidn’bf the anterior 
pitmtiiry may be responsible for the disturbed abso'rption from the intestine ; 
the rhsmtin^ fatty diarrhcea” wouid”re3uco absorption ortho ‘fafflolilble 
vitamins A, I), and K and B as well. Elders favours the view that sprue is a 
primary deEcl^hcydisessS due to lack of vita mins A and B a nd certam amino. 
apids.^^ Castle and bis co-workers in Puerto Ri^ concluded that, in sprue as in 
pernicious ansmia, there was failure of a reaction between intrinsic factor 
in t he gastric c ont ^ts .and extrinao'^Eclor-m'th'FdlcfrBSsociated'in'ieveral 
substances mtfi^tlimn Bj (G). More recently evidence hUS'b'eeirproduced 
li nkiiig'np *vitamm B'deficienoy wlthidysfinmtiog^n.t be srn atl inres tme'as 
i^eaied by ridiologicatT hgB~Re s.~ in sprue, as in a number of other diseases, 
a deficiency palteFh has been describe ebaraetcrised by (1) abnormal aeg- 
zneatatiouassociated with diminis hed motility a nd (2) alteration in tEcoutline 
of the mu cpsal folds . Finally it has been suggested that thdsfTcliatlie^re* 
associated wilh^ege Deration of the celb in the_myenteric_^and submocosal 
plexus es (G olden).) These pathological changes in the'herve plexuses and the 
resnlTing c^fnnetion are regarded in turn as being caused by a deficiency in 
nicotinic acid and possible other components of the B complex. The difll- 
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cult^ in accepting aprue as a primary deficiency disease is (1) its patchy 
distribtttioQ in the tropics, (2) ita onset many years after leaving an endemw 
area, and (3) the nndoubted fact that in the tropics it often affects the best-fed 
people in the community. The two outatsadlng facts conceiomg tropical ' 
< jpru e^re-(l) the fundamental derangenieHf“of*mtestinal'ab5orptioa'Tr^ 
('oMerlies the maTncljrucal"6)‘tfdrtnner(2) the-dromatio response'tO'&Jequate 
treatm'enr'vatF'cruJniver extract" combined~Tritfa~high-- prote in-dietafrr- 
If spruc^bo a primary deficiency disc^, the "deficiency factor is cMdehtlT 
some unidentined vitamin whiA u containcd"jff|liver“extract*and -whicii 
directly or indire^y Controls Intestinal absorption dr'playreome indispchslble 
role in the chain of chemical proccMcs involv^ therein. " 

Pathology.— .1/orM anotoniy.— At autopsy the essential lesions consist 
uf an abicn^c of fat, muscular irasting, a small heart, general atrophy of 
the \'iscera and alimentary tract ronsconent on malnutrition, a megabhlostic. 
hj'perplasia of.tbn red^roartmv of variable iot en rity, and atro phic c hanges ia 
the tongue. ’ ’ — 

Most of the specific histo-pathologicol findinp described in the inicstioe 
in sprue have been due to neciobiQri(t^b:mges in a tro pical climate, but in 
view of the recent work of Golden and others foHhel invcsirgSlietTiiloDg these 
lines is npce»flary — cspeciallv in regard to the nervo plexuses. 

Clinical fo/AoZoyy.— The awemia. whicli is oy no means invariably 
present in the early stages, is megalocytio.jn_type, resembling that seen 
in pernicious anximia. The Ppcc3onej)^t}n'e.j8J.lao.eimilaT. The colour 
index Is usually TO o^juglicri llie blood picture shows numerous megalo* 
c ytes a ssociated wilE Snisocytosis and peJkiJocy}osig» and in the sevejtr 
MSftT^olychromajia. bosoplulw stippling end occasional oormoblasUTaay 
lo'-obsetyed ; megaloblas ta -arma te. Ilypochlothydria or achlorbydriarir 
' common, but 70 pet cent, ofeasesrespond to bistamine injection by an mer tasa 
[in HCl secretion. The total fiocal fat is definitely mcreased (SdlotOperce^ 
b^,sp!iiiing.i3 adequ^. The glucose tolewnee test freauenlr^htTwaTTlfit 
\^e ojfcuo’e, or one presenting a retarded rise due to malabsorption, while the 
Iblood calcium is decreased for ,tbe,.8sme reason. The blood bilvtubvn is tarelv 
increased to the extent seen in pernicious anxmia. Malabsorption of fst 
accounts for the exccssivtly fatty Bteol,'rTlino fermentation of glucose within 
.✓■the limie n of the boi^l, consequent on defective absorption, undeHieS^U 

I aMd‘67»l gg^uj cliaraciciistics. Tbo n 8 llof-oE 4 he stool is due to the trans* 
fOIrnTtlon of stercobilm Into' coloorlesslicucobilim 

Symptoms. — TEe inmibalibir* pcriod"i3 uuknows, but patients have 
occasionally developed sprue withiu a few months of arriving m an endemic 
a-wu niU diactb«a eometim* piasea into aprut. Often tbn onset if 
insidious with (1) low of enerCT, dyspepsia and ilatulencc ; (2) rapid low of 
weight; (3) sore tongue or baccal aphtbro ; (4) diarrhma or Jooscncss of 
the bowelSf especially ;jn-tlie early'Tnomiog: It mojrbe Taonfhs before the 
bulky, pale, acid, frothy stools reveal the truc,&ature of the malady. Apjie*** 
is the rule, and ft^u^utly'tbe teroperaturelT sabnortnal. Once seen, 
the fully develops picture of sprue makes an indelible impression. Such a 
patient is asthenic, emaciated, meotallytadtarn and often eevcrcly aniumic ; 
the akinjsjiarched, wriukled.and often pigmented over the forehead and 
mafat eminencesrwhile the noib are ridged and brittle i tie ton^e, whiea 
u iflviriibTv^resji, may be patchifejuflaaed, uJce»fe<i.and atrophle».*^* 
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the thin abdominal parietes ecantily protect the attenuated coila of gas- 
distended bowel visible beneath. Physical examination also often reveals 
a decrease in the area of the liver , dnl lnesa : thb is partly attributable to 
atrophy and partly to intestmal distension. Haermc murmurs m.ay be heard 
over the heart, which’tS'smSll, wEITe'bolb systol ic an d diastolic blood pressure 
is invariably Jower^. On questioning, such a pairent often“complainy"of 
sore ftmgue^'nd' a phtho ua ulcers made worse, bv spiced and hot. foods, of 
characteristic early mormn'gaTooIarnnSr oTabSomuial distension audmtestinal 
flatulence generaliyunost rowked towards evening and often related to^he 
catbobfdrate intake. (Edema of the feet, cramps and tetany, associated 
with Chrostek’s and [Trdusaeaa’a signs, may occasionally bo observed. 
Faras3th'eriaa~&te“often. co'mplainedijf.'and tendou reflexes, especially the 
knee-jerks, may be absent. ’ 

Complications.— Pyrexia should always arouse suspicion of some inter- 
current infection or complication, the commonest of which is a P. colt infection 
of the urina ry tract. Often this infection w unassociated with TeV'er,“and'in' 
every"caseT)f^ptue the urine should be examined for pns cells and cultured 
fo r bacte ria. Unlike pemicioua anemia, snbacutc combined degeneratioii"of 
the cord la not .encountered., Neuritio featurca are not uncommon, tetany 
with hypocalcJsmia occurs Jn abou O'^p^ centT^or cases, and occasionally 
pamnne sWireriigliq^arejwQ. Anal flssiire au3 hemorrhoids may develop, 
while venous thmmb~^is, ccsema ^nd pneumonia mc occasionally encountered. 
Ulcera STthe emanTStestine ha^'*b‘ien notvd'luT few cases, and perforation 
of the bowel has been recorded. 

Course.— Sprue is a very ebronio dbease, s howin g suontaneous remis sion 
and wacerbstions, with a tendency ^nauira) cure iflhe'palTcnl Teaves ^fbe 
tfopiosl... The causes of death i n ioadegnatel^ tfoaled cases are majuutrition, 
anseima and intercurrePt- digg ige. 

■"Diagnosis. — ^TITe wcD^stablisbcd case presents b'ttle difficulty, but in 
the initial stages and in atypical cases considerable clinical experience may 
be required to make a diagnosis. The dilTereDtial diagnosis includes pellagra, 
pernicious ansemia, tropical macrocytic anromia, gastric carcinoma, gastro- 
colic flstula, tuberculous adenitis and lymph adenoma involving the 
mesenteric glands, Addison's disease, chronic pancreatitis and carcinoma of 
the pancreas. Biochemical and radiological investigations may be essential 
for their differentiation. 

Prognosis. — Thb largely depends on the co-operation of the patient 
and the institution of modem treatment which has greatly increased the 
expectancy of life. In the absence of intercurrent infection, patients 
recover, provided they are correctly treated, and it is permissible to let them 
return to the tropica if they are under 65 years of age, otherwise healthy and 
have been free from symptoms on a nonnal diet for 6 months without treat- 
ment. 

Treatment. — ^The essentials of treatment ore; (1) The institution of 
alimentary test by appropriate dietary ; (2) the treatment of megalocytic 
ansemia if present ; ^3) the reinforcement of demonstrable deficiencies by such 
means as hydrochloric acid, calcium salts, etc. Both in the primary attack and 
during relapses these asthenic, poorly nourished patients must be put to bed 
for 6 to 8 weela under conditions that ensure mental as well as physical 
teat, while in Europe warmth and the avoidance of chill are essential. (1) 

c 
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Ditiary. — Maay different diets have been advocated, tbe best known being 
iMaosou's uiilkiteatmeot and the red meat^ct of Cantlic. ' The Utter cod- 
•^'anenced with 2-ouDce feeds of Jean, minced, ^underdone .steak, jf faich jrere 
gradually increased until I} to 2 [BTwere taken dalljC" As a result of observa- 
tions on the defective absorption of fat^and. catbobydrata inAl^^wscj 
Fairley introdneed graded bgfi protein, low fat,Jow carbohydrafe.diets, 
the ratios of the three fundamental fo^stufU being as 1*0 : 0*3 : 1-3 and the 
energy values varnng from COO to 3000 calories. Redlme at U the ma in 
. source of protein advocated, hut mote recently a defatted dried milk (sprofac), 
•with Bimilar food ratios Fas become available. A convalescent high protein 
/ diet with fruit and vegetables is generally permitted in the fifth or sixth 
Week, and eubsegucntl^’ the amount of fat and carbohydrate is gradnally 
increased. (2) Anrrmia. — The ansmia of sprue is me^locytlc in type 
and almost invariably responds to adequate dosage of liver extract jkt os, 
provided appropriate dietetic measures arc siraultancoosly instituted to 
control the oiarrhmn. Maximal reticulocytosis occurs about the ninth day 
and the blood regenerates at a rate comparablo to pernicious ansmis. For 
the first month dried extract, equivalent to I| lb. of fresh liver daily, should 
be given ; generally in the second month the dosage can be lednccd to the 
equivalent of 1 lb. daily, and in the third month to | Ib. In chronic cases, 
which have repeatedly relapsed, a maintenance dose of I lb. Uver daily mar 
bo ndvbnblc for 3 to 6 months after tbe blood has been restored to normal. 
Very rarely are refractory cases encountered in which reticulocytosis Is 
sabmaximal and blood regeneraUon inadequate. Here oral treatment can 
be reinforced by parenteral liver injections, hepastab (4 c.e. daily), perniemon 
forte (4 e.c. daily), compolon (6 c.o. daily), for a period of 2 to 3 weeks. 
In such cases intercurrent infection shonld bo soaght for. Unfortunately 
marmitc, even in a dosage of 240 grains daily, is not a aatisfactory sub- 
stitute for hver, since diarrhma may bo increased and the reticulocyte 
response is often submaximal and associated with little or no improve- 
ment in the aumtuia ; exceptionally coses respond dramatically with ctaxinisl 
reticulocytosu aud rapid blood regeneration. Blood transfusion is rarely 
occessoty nowodaya, its only indication being to tide a dangerously ananuc 
patient temporarily over the latent interval before a response to liver extract 
13 obtainable. The ansmia in sprue is generally ortbochroimc or hyp^' 
chromic, but in those rare cases where livpochromia is present, or in which 
there b no undue lag in the production oi hemoglobin following liver 
therapy, intercurrent infection or intestinal ulceration should bo suspectw. 
Full doses of iron should then be preaenbed. (3) Treatment of DmonslnsUf 
Deficiencies. — 'VlTjcro acid secretion is detective, acid, hydrocMor. dd- 
doses of CO minims in diluted orongo juice may bo administered thrice daily 
after food. Tetany, with hypocalaemia, calls for the administration of 
calcium lactate (graims 30 thrice daily) ; even more important is a diet low 
in fat, since calcium cannot be satisfactorily absorbed when there is an 
of fat in the stools. Vitamin D in tbe form of calciferol or ultra-violet radiation 
may also be prescribed as an accessory mcaantc, but is rarely necess^. 
Vitamin should be dven if there is evidence of neuritis, and vitamin C if 
latent or overt senrvybe suspected. Nicotinio acid isaaid to clear up 
glossitis hut this is unnecessarr if liver extract is being administered, since tn^ 
ungual features respond rapidly to oral liver therapy. ' 
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B co/i infeolions of the orinaiy tract respoud aatUtactorily to eolphona- 
Sc^S™= patient has rccsincd 


COLON NEUROSIS 

Synonyms.-Co!on Spasm iMcc^Memtan^^^^ 

Intermittent f freqnenlly aasociated with the passage of 

nervoaa people. Formerly it treq / reason tins condition has 

embranes of coagulated mncns, but f jaiown as muco-membranoua 

;come rare aince 1914. It 5°^ » L ^ Jiealtbr mucous membrane 
ilitis, but as endoscopic ceUs unless the patient has been 

fe^cXsCti-witf ^rScl?p“nsc^^^^ aS'present in the 

Q’lcus. _ ...««/.;nllr in netvous individuaU in 

SUology.-Colon spasm “““" gC'Jjes, though some mnw-mem- 
hnes of anxiety. It is eqaaUy common m ^ the educated classes 

itaaons colic ocoaia “^Zt-a by smoking, which is sometimes 

nth too little occupation. It is nggrayated by srnoMog, 

its solo caaso. „,ti.otcaiistantl7safrcraftomabdoiiMaI 

Symptoms.— In some cases the patient <m / emotional m origin, 

jisoomfotl. In others definite attacta, situated most trcqaently 

occur at intervals of weeks or montlw. The p time 

in the left fiank and iliac fossa, o'"* 1”®* e be felt ns a contracted 

tbe descending and iliac colon are i^bed Less frequently there 

cord, in which scybala can sometimes be ^ which are felt to be 

is pain and tenderness in the emenm and ‘ then closely simnlate 

more firmly contracted than iiaua i “”™°li“(omy. The passage of 
appendicitis, but no improvement f<mO PP® 

fawes generally gives temporary rebef. ^ becomes much more severe 

The constipation present in the ml* scybala, which are 

daring an atteek. The steels consist of ted, sma^^ 
occasionally moulded into flat piecM ^ membranous shreds, which 

membranous colie the mucus o' 5hteh are sometimes roM into a 

may form long tubnlar casts of tb nue or grey-white. The mem- 

ball. The mucus may be the passage often rchevmg the 

branes may be passed alone or mth sOL te,j 3 of mucous membrane or 
pain. They are sometimes mistaken for shreus oi 

tape-worms. , associated neurasthenia or 

Various symptoiM resulting fro ,ie„t always tends to become 

neurosis are generally present, 
depressed and hypochondnacal. 
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Intestinal sand, formed of lirown granules, irrepnlar in sliape and never 
crj^talline, composed of calcium soaps of palmitic and stearic acid and 
eaiciam phosphate, is occasionallj passed, most frequently in assocUlioa with 
mucous casts. It must be distinguished {xom the sand lormed of wood celli 
after eating excess of pears or bananas. 

Diagnosis. — It is very important to exclude the epaam which results 
from intestinal carbohydrate dyspepsia, ulcerative colitis, diverticnlitis Bad 
carcinoma before diagnosing a colon neurosis. 

Treatment. — ^Treatment ahonld primarily be directed to dealing with the 
u!)dorl)mg nervous condition by means of simple psychotherapy. The 
patient should be diacouraged from ex&nuning his stools. Aperients ehoald 
be avoided, as they tend to aggravate the spasm, but the stools should be 
kept sufficiently soft by means of vegetable mucilages or paraffin (vi'Jep. 633). 
Smoking should bo restricted and, if it has been excessive, should bo entirely 
prohibited. A full diet should be given, excluding only the coarser forms cf 
“ roughage,'* as well as mnstard, pepper, curry andpicldes. 

Treatment by Flombiires douches, os cnictUed in many British and foreign 
Hpas, and the more recently introducea continuous lavage with cnormons 
quantities of water should never be ordered. They make the patient too 
bowcl*conscjou3 and completely npset the normal rhythm of the bowel. 
Most of the mucus they bnng away h what has been secreted as a protective 
action of the mucous niembrane. 


INTESTINAL C^VEBOHYDnATE DYSPEPSLV 

Definition.— Intestinal carbohydrate dyspepsia is a condition in which 
discomfort rcsulta from the presence of excess of gas in the colon owing 
to the fermentation of carbobydratea which have escaped digestion in the 
small intestines. 

Pathology.— Under normal conditions starch is digested by the ptyalin 
of the saliva and the amylopsin of the pancreatic juice. The plyaliu a 
the less important, as it is rapiilly destroyed by the first trace of free hydro- 
chloric acid with which it cocnca into contact in the stomach. It was formerly 
believed that the starch rti vegetable food could be digested only when the 
cellnlosa had been broken up by cooking, or, if eaten raw, after it had bee® 
dissolved by the action of a hypothetical cellulose-splitting ferment in the 
small intestine or of bacteria in the colon. It b now known that the cellulose 
walls of vegetable cells are softened but not broken by cooking, a cellulose- 
splittin|; does BO*t exist in the. human nlimentavv tcact, and bacteria 

do not normally take any part in the digestion of caroohydrates, which o 
almost confined to the upper part of the small intestine. Ferments penetrate 
the unbroken walls of vegetable cells and digest the starch within them, the 
sugars produced passing out into the surrounding media, from which, owing 
to the Bl>«ence of bacteria, they are absorbed without undergoing fermcnialioo- 

Normally starch is completely digested in the upper part of the s®*'* 
intestine so that very little reaches the tcrnanal ileum ana none reaches the 
cacum. MTien the rate of passare through the small intestine b excessive, 
there is time for free starch to be tested, but the starch in intact cells teacb^ 
the terminal ileum .ind crecum unaltered. Here the amyloprin penetrates the 
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cells, and the sugars pass into the surroanding media, where they arc attacked 

bacteria, which ate present in very largo numbers, and undergo fermenta- 
tion before there is time for much absorption to take place. The symptoms of 
intestinal carbohydrate dyspepsia are caused by the carbon dioiide and acetic 
and butyric acids produced by this fermentation. 

In some cases of intestinal carbohydrate dyspepsia there is a history of 
food-poisoning or of some intestinal infection which has caused enteritis. 
The latter may still be present, but more commonly it has given place to 
a functional irritability of the small intestine, which results in excessive 
motor activity. 

Symptoms. — The chief symptom of intestinal carbohydrate dyspepsia 
is a widespread feeling of discomfort and folluess in the lower part of the 
abdomen, caused by ^tension of the colon with gas. Gas in the terminal 
ileum may cause pain round the nmbilicns. During the day gas often collects 
in the splenic flexure, which is the highest point in the colon ; the discomfort 
produced in this way may be mistaken by the patient for gastric flatulence, 
and aerophagy often results ftom his attempt to relieve himself by belching. 
During the night the gas passes to the tectum, which is then as high as any 
other part of the colon ; consequently the greater part is passed during the 
night and on waking in the morning. The discomfort is generally increased 
by meals as a result of exaggeration of the gastro-colic reflex. It is often 
greatest during the night, and is a very common cause of insomnia, which 
can lie cured at once by a suitable diet. The excess of gss produces borbory^l 
the noise of which may itself be enough to keep a patient awake. The dis- 
tension of the bowel caused by the gas end the irritation of the mucous 
membrane hy the organic acids may cause spasm ; the patient then complains 
of acute pain. Excessive quantities of odourless flatus are passed, and some 
relief is always felt after its escape. 

The abnormally rapid passage of the chyme through the small intestine 
can be demonstrated with the X-rays, oven when the irritation of the colon w 
insufficient to cause any diarrhma, and the X-rays show no change in the 
normal rate of passage thiongh the colon. Excess of gas can be seen to be 
present in the colon and terminal ileum. In severe cases attacks of mild 
diarrhoea ate common, much gas being always passed with the stools, which 
are acid and have an unpleasant bout, but not putrefactive, odour, when they 
are liquid. Very acid stools may give rise to a burning sensation in the anal 
canal. The diarrhceic stools contain an obvious excess of undigested vegetable 
matter, and bubbles of gas may continue to form as a result of fermentation 
of undigested starch. 

A fresh stool should be examined whilst the patient is on his usual diet. 
The microscope reveals the presence of large numbers of starch granules, 
which are still within their cellulose envelopes and stain blue with iodine. 
Few or none are present in normal fasces. In contrast with the stools in 
pancreatic achylia there is no excess of fat or striated muscle fibres. The 
normal enterococci of the colon at© present in considerable excess, but the 
number of B. coU is not increased and no pathogenic organisms are found. 
On giving a starch-free diet the excess of enterococci rapidly disappears ; 
the enterococcal excess is not the cause of the condition, but the result of the 
excellent culture medium afforded by the excess of carbohydrates present. 
If a sniftU quantity of fresh fajces is mixed with water and incubated for 
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24 tours, much odourless gas h erolved and can be collected, and the fms 
become very acid, wtereas no gas is evolved from normal stools. II the 
p.xamination of a stool is delayed for 6 tours or more, all undigested starch 
jaay Lave disappeared and no furttcr gas is evolved on incubation. In ih» 
much less common putrefactive diarrtcca, which is caused by insnfficicat 
digestiou of meat, a smaller quantity of foul gas is evolved and the feces 
l>ecoroc strongly alkaline. In tne absence of excess of starch in the stools and 
of putrefactive diarrhcc.a intestinal datnlencc cannot be the result of hsetcrial 
iietivity, and some other cause must be looked for. 

Treatment, — All root vegetables (potatoes, carrots, onions, beetroot, 
.irticbokes, parsnips), green peas and lentils, bananas, rice, tapioca and sago, 
and porridge are prohibited. Bread, toast and biscuits, and puddings con- 
tatuiug etarcii ate allowed in small quantities, and there is no need to tcsltict 
the intake of sugar. If diarrhoea is present, it is necessar)' at first to exclude 
all vegetables and fruit, whether coolced or raw. Within a week the excess of 
enterococci disappears from the atools, which no longer ferment on incubation. 
It may be ncccssnrv to avoid potatoes and other root vegetables for a con- 
flideranle period an^ Bometimes pcriuanently. 

If a diastatie ferment of vegetable origin is taken with each meal, Icm 
restriction vn diet is requited. a» in contrast with the amylopsin of pancreatic 
preparations it is very Blowjy destroyed by the gastric juico so that more 
digestion of starch can occur in the 'stomach. It helps particnlsrly in the 
digestion of prepared starch, and allows more bread to be taken than wonld 
otherwise be possible. A tablespoonfnl of powdered activated charcoal may 
bo given in a small quantity of water before the mommg and evening meals to 
absorb any gas which is still produced, but this is generally unnecessary if a 
eufficiently strict diet is ordered. It is much better to prevent the production 
ofgus than to provide for its absorption, as the condition can bepermaneatlr 
cured only by curing the irritablo condition of the small intestme, which M 
aggravated by the roochamcal imtation of undigested vegetable matter and 
the chemical irritation of the products of bacteria! activity on starch. 

As the excess of enterococci present is a result and not the cause of the 
condition, vaccine treatment is quite useless. I have seen many patients 
rapidly cured by diet alone after having undergone many monlla of 
inent by inocnlation without the aligbtcst benefit. Colonic lavage, which » 
an equally popul.ir trcatroenl, is, of course, ju^t as futile 


ORGANIC DISEASES OF THE INTESTINES 
ENTERITIS 
ACUTE ENTERITIS 

Acuto enteritis forms part of the picture in most cases of acute food 
poisoning. Acute gastritis may be present alone when vomiting is severe; 
more commonly gnatro-entcritis occurs with diarthma with or without 
vomiting. The poison is generally so dilated when the colon is reached and 
lie evaeu.ifion so mnld that the colon esMpes and gaitro-entero-rohtu ^ 
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consequently rare. Acute enteritis may also accompany the gastritis of 
acute infections, such as gastric mfinenza ; in such cases there is diarrhcca 
as well as romiting. If the affected indiridual happens to be one of the 
10 per cent, of normal people with Lypochlorbydria, the gastritis is likely 
to lead to achlorhydria, to which the ^mptoms caused by the enteritis ore 
often erroneously ascribed. 


CHROXIC EXTEBmS 

Chronic enteritis is a common sequel of acute gastrO'cnteritis caused by 
food poisoning and acute infections. It may follow infestation with worms, 
especially tapeworms. It is frequently causra by indigestible food, especially 
among people who take excess of “ roughage ” in the mistaken belief that 
it is good lot their health. The small intestmes ate sometimes irritated by 
food which teaches them without undergoing the normal preparation in the 
stomach in achlorhydria, and after gastro-jejunostomyand partial gastrectomy. 
Chrom'c enteritis is frequently caused by irritation produced by the habitual 
use of aperients, psyllium se^ and drugs such as iron and arsenic. The loss 
of the antiseptic acid barrier of the gastric juice in achlorhydria may lead to 
infection of the small intestines by swallowed bacteria when oral and naso* 
pbatysgea! sepsis is present. Lastly, the stasU which results from chrome 
small intestine obstruction leads to a great increase in bacterial activity with 
the production of chemical irritants which cause severe enteritis. This 
explains why dlarrhcea is commonly present instead of constipation in chronic 
obstruction of the small intestine. 

As the chief symptom of enteritis is diaerhsa, the diagnosis and treat* 
meat of which arc considered on pp. C55, 657, it is unnecessary to give a 
separate description here. 


REGIONAL ILEITIS 

Synonym. — Crohn’s Disease. 

AEtiology. — Regional ileitis is by no means rare. It occnis between the 
ages of 4 and 40 and is most common in young adults. Males arc more often 
affected than females. 

Morbid Anatomy. — The terminal part of the ileum is generally first 
invdyed. 2'he disease may spread into the csbcbis, and any part of the 
small intestine and colon may be attacked, sometimes with segments of 
healthy bowel intervening. The mucous membrane ia infiamed and eventually 
ulcerates, and all the coats of the affected segment become thick, cedematous 
and rigid. Active inflammation is followed by fibrosis, and the lumea of 
the rigid bowel becomes progressively more narrowed. The mesentery i.s 
thickened and the lymphatic glands are enlarged. Adjacent parts of the 
bowel adhere together and fistula; form between them and occasionally 
open on the surface of the abdomen. Microscopically acute, subacute and 
chronic inflammation ate found with giant cells, so that the appearance 
closely simulates'’ tuberculosis, with w£ch it has generally been confused 
in the past. But tubercle bacilli are never found in the wall or lumen of the 
bowel, and animals inornlated with the tissue never develop tuberculosis. 
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Tie coniJition U probaWj infccttve, but nothing is Imown as to the ottort 
of the infection. 

Symptoms. — The eymptoma are those of progressive email ktestiM 
obstruction. The patient complains of attacks of colicky pain of gndualij 
increasing eevcrity and frequence round the umbilicus and in the right lower 
quadrant of the abdomen, the srhole of which is distended with gas. The 
a ttacks may be associated with watery diarrhcca and occasional vomiting, 
but constipation is often present in the intervals. The stools always 
contain occult blowl ; when they arc loose, ahreds of mucus are 
present. 

The affected segment of the Ucum may form a saus-age-ahaped tumour, 
which can be felt in the right liiac fotaa. One or more Cstuku may open In 
tho right lower quadrant of the abdomen or occasionally below roupart’s 
ligament and a fistida-in-ano may develop. 

Jlild pyrexia wjth elight polymorphonuclear leucocytosis is often prcscol. 
ilfter o time anorexia develops, and the patient Joses weight and hccocus 
ansmie. Occasionally, general symptoms such as lassitude and loss in weight 
may pretedt the mtcslinal symptoms by some months. Clubbing of the fingers 
may occur. 

An X-ray examination should be made hourly from 1 to 6 hours after 
an ap.aquo mcnl. In addition to the evidence of small intestioe obstrae* 
tion afforded by (he presence of loops of dilated bowel containing fiuicl and 

f as, filling defects in the terminal ileum and sometimes in the cscum may 
e seen. Jloat characteristic is the “string sign “ — a thin, irregular linear 
shadow passing from dilated coils of ileom through the filling defect k 
the emeuts, A better view of the terminal ileum is sometimes obtained 
after n barium enema, which runs through the incompetent ileo<ffcal 
sphincter. 

Diagnosis.— Pain in the right lower quadrant of the abdomen associated 
with distension, Ioc.il tenderness, and posaibly a tumour and pyrexia ehooM 
always raise a ausnicJon of regional ileitis in addition to subacuto appendicitis, 
ileo-caxal tuberculosis, carciuomaand, when fistulm are present, acUnomycow. 

Treatment. — The affected segment of bowel ebould be excised, fcimpje 
sbort-circuiting is generally insofiicient, os the disease tends to spread m 
both directions if it is not cra<L'catcd. Short-circuiting is, however, required 
when extensive lymphatic involvement at the base of the mesentery makes 
excision impossible and as a preliminary operation when fistula? arc present. 
The end-results are greatly improvwl 5f the short-circuited bowel is *' excluded ' 
by cutting across its proximal end. 


COLITIS 

Infl.amRiation of the colon may be ceneral or localised to one segment 
Thus inflammation of the cjpcnm (typulitis), cu-cum and ascending^ colon, 
peWc colon, rectum (proctitis), or pehde colon and roctum (peWi-n-ctsi 
colftLi) may occur alone, but except m the case of the two last, localisation w 
rarely absolute. 

Although ciiterifis frequently causes secondary coUtis, the reverie 
is very rarr*, as infectis'e and irritating material from the ileum must pasi 
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along the colon before it is evacuated, vrheteas the ileo-cascal sphincter 
prevents the spread of infection from the caecum to the ileum. 

The inflammation is generally limited to mneons membrane and 
submncouB tissue, but it occasionally Involves the deeper tissues and may 
spread to the peritoneum (pericolitia). The inflammation may be catarrhal 
or ulcerative, and chronic or acute. ' • 

The term mucous e^ttis should be abandoned, as mneus is passed in all 
forms of colitb; moreover, most cases so diagnosed ore not snTering from 
colitis at all, the excess of mucus being the response of the mneons membrane 
of the normal intestines to irritation by pu^atives or of that of the pelvic 
colon and rectum to irritation by acybala. The term muco-membranous colitis 
should also be replaced by muco-membranous colic, as it is a functional 
condition and not a form of colitis at all (p. 673). 

ACUTE CATARUHAL COLmS 

Etiology. — Acute catarrhal colitis occurs most frequently as a result 
of food poisoning, either alone or associated rrith acute gastritis and enteritis. 
It may also be a symptom of specific fevers and various toxromias, especially 
urxmia. 

Symptoms. — The chief symptom is diarrbeea, the stools being frequent, 
fluid aud oTensive ; they contam mucus, sometimes traces of blood, 
but no excess of food residue unless the small intestine is simultanconsly 
aSected, Abdominal discomfort is present, and paroxysms of colicky pain 
are frequent, la severe esses there may be welbmarkra general symptoms 
with a high temperatore and a rapid pruse. As a rule the condition rapidly 
improves, but it may develop into obronic colitis. 

Treatment. — ^The treatment is the same ns that for Acute Diarrhcea 
(p. 667). 

CriEONIC CATARRHAL COLITIS 

Etiology. — The most common canse of chronic catarrhal colitis is the 
habitual use of purgatives, which are frequently taken even in the absence 
of constipation. Infection of the bowels with pathogenic organisms, intro- 
duced in the food or water or coming from some septic focus in the mouth, 
pharynx or appendix, may cause chronic catarrhal colitis, which may also 
be the sequel of an attack of acute colitis or the colitis of some specific infection, 
such as amoebic or baci/iary dysentery. 

Symptoms. — Diffuse discomfort and a sensation of fullness are commonly 
present in the lower part of the abdomen. Slight attacks of colic may occur, 
but in many cases there is no actual pain. The abdomen is often somewhat 
distended and tender. The discomfort is generally worse after meals and is 
relieved if the bowels are well opened. In infective cases and those following 
an attack of acute colitis, diarrhoea is generally present, mucus and occa- 
sionally traces of blood being found in the fluid stools, but there is no excess 
of food residue unless enteritis is also present. 

The presence of mucus in the stools Is often regarded as sufficient evidence 
to prove that colitis is present. But it is a function of the healthy mucous 
membrane to secrete mucus to protect itself against mechanical and chemical 
iiritants. Consequently the unformed, clear mucus passed with hard feces 
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in constipntioa, and espccialljr in dyscliejia, does not indicate that colitn 
or proctitis is present, and the same is true of the mnens passed with flaH 
stools, when irritating aperienta have been taken. Onij if nincus is passed 
with soft ficccs when no pnrgatire has been given can it be regarded ns of nap 
diagnostic importance. On the other hand, pun and red Mood corpuscles 
generally indicate the preaeucc of cither ulcerative colitis or carcinoma, 
though the possibility of baemofThoiils or polypoid adenonni aa the source 
of the latter most, of course, be tememhered. 

Treatment. — The food must be thoroughly masticated and should be 
of an unirritating character. The nse of purgatives should be avoided, 
though liquid paralGn or a vegetable mucilage should be given if hard scyhaU 
arc possed. In infective colitis a liquid ciUture of S, aadophilus should !« 
taken, but there is no good evidence that autogenous vaccines arc of anr 
\*al(ie. Belladonna should be given before meals with the addition, if dianho'j 
persists, of codeine. 


ULCEKATIVT COUTI3 

Definition.—Ulcerative colitis is a severe inflammatory disorder of part 
or all of the colon, ebaractcrised by rectal discharge of blooci, mucus and pm, 
and constitutional distiuhances, such as fever, secondary amcmia, dehydration 
and prostration. 

Atiology.— Ulcerative colitis is probably infective in origin, but there is 
much difference of opinion as to the nature of the infection. In IS per cent, 
of my cases a dysenteric bacillus was Isolat^ from the stools, often only after 
repeated examination, or from swabs from ulceis or a scraping of the floor 
ofau ulcer obtained with a sharp spoon. In o further 50 iiercent. a parentcric 
organism, such as Gaertuer's or Morgan’s bacillus or B. a.riab*cus,was isoisfed. 
It scorns likely that a much bigber proportion of positive results would he 
obtained if the examinations wero made in the first few days of the attack 
instead of, as is usual, after many months. An excess of enterococci is often 
found, but this appears to be duo to the fact that tho blood in the dischs^ 
favours tho growth of streptococci. There is no doubt that ciacerbalioui 
in chronic cases and recurrence's m convalescent cases often follow acute 
cmotiooal disturbances and prolonged anxiety, probably owing to the con* 
gcation of the mneosa and the spa^m of the muscular coat of the whole 
alimentary tract to wliich they pve rise. In a rapidly fatal case following 
cerebral concussion the mucous membrane was neither red nor swollen, but 
innumerable, largo clear-cut circular ulcers were present, many of which Lad 
perforated the rectal folds. In rare cases an appearance similar to ulcmlUT* 
colitis results from allergy, but tbe mucus contains innumerable ewinophu 
cells «nd little ox no pu«. Mlnroin deficiency from injudicious dieting over 
prolonged periods may aggramte the colitis, but it is never the primary 
cause. 

Symptoms. — The onset is sometimes acute with severe diarrhoea sod 
fever. 3Iore commonly it is subacute and itusidious, the first symptom notiew 
being the mss.sge of filood and mneas, with or without diarrhma, Bveo in 
cav?a which appear to begin acutely a history can often tie obtained of slight 
intestinal irregularity with the occasional pas.sago of mucus or blood for 
ronny months or even several years Hfore the onset of severe symptom*. 
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Diarrhcea is always preseut ; Ihftre may be as many ns twenty stoob, 
most of whicb are quite small, in the day. Blood, pus and muctis arc passed, 
with semi-fluid taxes and also alone. In quiescent periods they may appear 
to be absent, but microscopical exammatiou of the stools shows that tins is 
not the case. Blood may be passed in large quantities by Itself, but it is 
generally mixed mote or less intimately with the mucus and pus. It is bright 
red, and never produces blacb tanr atook, such as are seen with gastric and 
duodenal vilcer. It is mostly floio, but email clots are often present. The 
mucus is clear, or opaque o^ng to the presence of pus ; membranes are 
never passed. In most cases email collections of pus are easily recognised 
with the naked eye in addition to that mixed with the mucus and unformed 
feces. 

Abdominal discomfort is often, but not always, present. Actual pain 
is rare except immediately before defecation, when colic may occur ; this 
disappears as soon as the bowels are opened, especially if flatus is passed. 
Tenesmus is unusual and occurs only if the anal canal is involved. The 
abdomen b usually retracted. In acute eases and acute exacerbations, bow- 
ever, it may he dbtended, a sign of eome gravity. Tenderness is often com- 
pletely absent, even in severe cases, but pressure over the colon, especially 
m the left iliac fossa, may cause discomfort. When the tenderness b con- 
siderable, the inflammation has generally spread to the peritoneum and local 
peritonitis b present. A moderate degree of muscular rigidity b often found 
m severe cases, especially if there is any local pentonitb. 

Digital examination of the rectum b paiuul only when the anal canal b 
inflamed. The thickened mucous membrane and the ulcers can sometimes 
be felt with the finger when the rectum b involved, as well as polypoid tags 
of mucous membrane or a stricture in the presence of these complications. 
An examination should always be made with a long proctoscope. An instru- 
ment should not be passed beyond the pelvi-rectal flexure, except in the rare 
cases in which the rectum is healthy, when a sigmoidoscope must be used. 
An anajsthetic b never required, and if the instrument is carefully introduced 
under visual guidance without iofetion and only as far as it goes without 
difilcalty, there b no danger and should be no pam. The mucous membrane 
b bright red, thick and sometimes granular. It bleeda very readily when 
touched, and small submucous hemorrhages are frequently seen. Its surface 
is covered with blood-stained, purulent mucus, some of which should be 
removed on a sterile awab for bacteriological and cytological examination. 
Superfidal nlcets are invariably present ; but in early cases they may be so 
small that they arc difficult to recognise without a magnifying eyepiece if a 
sigmoidoscope and not a proctoscope b used. Later they are large, and are 
sometimes so extensive that only small islets of mucous membrane are left, 
which may feel like small, flat polypi on rectal examination, the floor of the 
confluent ulccia being mbtaken for the surface of the mucous membrane. 
The ulcers are always superficial, with irregular edges ; the thick mucous 
membrane may bo underrmned. The floor of the ulcers appears greybh- 
yellow when the blood and mucus are wiped from their surface. 

In acute cases, and in acute exacerbations of more chronic cases, irregular 
fever is generally present. Apart from thb, the patient has generally a good 
appetite. The constant diarrhma leads to progressive emaciation and weak- 
ness ; but in mild cases the patient may feel so well that he b unwilling to 
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in constipation, and especially in dyschezia, does not indicate tliat colitis 
or proctitis is present, and the same is true of the mnena passed with flnjd 
stools, when irritating aperients har© been taken. Only if moens is passed 
with soft fffices when no pmgative has been giTcn can it be regarded as of any 
diagnostic importance. On tbe other band, pns and red blood corpuscles 
generally indicate the presence of cither nlcerative colitis or carciaoma, 
tbongh the possibiUty of hsmorrhoids or polypoid adenoma as the source 
of the latter mnst, of course, be remembeied. 

Treatment- — The food most be thoroughly masticated and should be 
of an nnirritatiug character. The nse of purgatives should be avoidetl, 
though liquid parafiin or a vegetable mncilage should be given if hard scyhaU 
are passed. In infective colitis a bqoid colture of S, ac^Aofhilus should be 
taken, hut there is no good evidence that autogenous vaccines arc of any 
value. Belladonna shoold be given before meab with the addition, if dlaiihces 
persbts, of codeine. 


ULCERATIVE COLITIS 

Definition. — Ulcerative colitis is a severe inflammatory disorder of part 
or all of the colon, characterised by rectal ^charge of blo^, mucus and pus, 
and constitntiona! distnibances, such as fever, secondary aniemia, dehydistioa 
and prostration. 

Atiplogy.— Ulcerative colitis is probably infective in origin, but there is 
much difference of opinion as to the nature of the infection. In 15 per cent, 
of my cases a dysenteric bacillus was isolated from the stools, often only after 
nwated examination, or from swabs from ulcers or a scraping of the floor 
of on ulcer obtained with a sharp spoon. ^ a further SO per cent, a paientciic 
organism, such as Oaertner’s or Morgan’s bacillus or B. (uiaticua, was isolated. 
It cwms likely that a much higher proportion of positive results would be 
obtained if the examinations were made in the first few days of the attack 
instead of, as u usual, after many months. An excess of enterococci is often 
found, but this appears to be due to the fact that the blood in the discharges 
favours the growth of streptococci. There is no doubt that exacerbations 
in chrome cases and recurrences in convalescent cases often follow acute 
emotional disturbances and prolonged anxiety, probably owing to the con- 
gestion of the mucosa and tbe spasm of tbe muscular coat of the whole 
alimentary tract to which they give nse. In a rapidly fatal case following 
cerebral concussion the mucous membrane was neither red nor swollen, but 
innumerable, large clear-cut circular ulcers were present, many of which had 
perforated the rectal folds. In rare cases an appearance similar to ulcerative 
colitis results ftom allergy, but the mucus contains innumerablo eorinophil 
cells and little or no pus. Vitamin deficiency from injudicious dieting over 
prolonged periods mar aggravate the colitis, but it is never the pnmaiy 
cause. 

Symptoms. — ^The onset is sometimes acute with severe diarrheea ynd 
fever. More commonly it is subacute and insidious, the first symptom noticed 
being the passage of blood and rnuens, with or without diairhcna. Even in 
cases whiett appear to begiu acutely a Wstory can often be obtained of slight 
intestinal irregularity with the occasional passage of mucus or blood for 
many months or even several years before the onset of severe symptoms. 
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Diarrhcca is always present ; there may be as many as twenty stools, 
most of which are quite small, in the day. Blood, pus and mucus are passed, 
with semi'fluid faces and also alone. In goi^ent periods they may appear 
to be absent, but microscopical examination of the stools shows that tl^ is 
not the case. Blood may m passed in large quantities by itself, but it is 
generally mixed more or less intimately with the tnucns and pns. It is bright 
red, and newer produces black tarry stools, such as are seen with gastric and 
duodenal ulcer. It is mostly fluid, but small clots are often present. The 
mucus is clear, or opaque owing to the presence of pus ; membranes are 
never passed. In most cases small collections of pns are easily recognised 
with the naked eye in ad^tion to that mixed with the mucus and unformed 
feces. 

Abdominal discomfort is often, but not alwa}^, present. Actual pain 
is rare except immediately before defajcation, when colic may occur ; this 
disappears as soon as the bowels ore opened, especially if flatus is passed. 
Tenesmus ia unusual and occurs only jf the anal canal is involved. The 
abdomen is usually retracted. In acute cases and acute exacerbations, how- 
ever, it may be distended, a sign of some gravity. Tenderness is often com- 
pletely absent, even lu severe cases, bat pressure over the colon, especially 
m the left iliac fossa, may cause discomfort. "When the tenderness ia con- 
siderable, the inflammation has generally spread to the peritoneum and local 
peritonitis is present. A moderate degree of muscular rigidity is often found 
m severe cases, especially if there is any local peritonitis. 

Digital examination of the rectum is painful only when the anal canal is 
inflamed. The thickeued mucous membrane and the ulcers can sometimes 
be felt with the finger when the rectum is involved, as well as polppoid tags 
of mucous membrane or a stricture in the presence of these complications. 
An examination should always be made with a long proctoscope. An instru- 
ment should not bo passed beyond the pelvi-rectal flexure, except in the rare 
cases in which the tectum is healthy, when a sigmoidoscope must be used. 
An anmsthetic is never required, and if the instrument is carefully introduced 
under visual guidance without inflation and only as far as it goes without 
difficulty, there is no danger and should be no pain. The mucous membrane 
is bright red, thick and sometimes granular. It bleeds very readily when 
touched, and small submucous btemorrbages are frequently seen. Its surface 
is covered with blood-stained, purulent mucus, some of which should be 
removed on a sterile swab for bacteriological and cytological examination. 
Superficial ulcers are invariably present ; but in early cases they may be so 
small that they arc difficult to recognise without a magnifying eyepiece if a 
sigmoidoscope and not a proctoscope is used. Later they are large, and are 
sometimes so extensive that only small islets of mucous membrane ace left, 
which may fed bke small, fiat polypi on rectal examinarion, the floor of the 
confluent ulcers being mistaken for the sorface of the mucous membrane. 
The ulcera ate always superficial, with irregular edges ; the thick mucous 
membrane may be undermined. The floor of the ulcers appears greyish- 
yellow when the blood and mucus are wiped from their surface. 

In acute cases, and in acute exacerbations of more chronic cases, irregular 
fever is generally present. Apart from this, the patient has generally a good 
appetite. The constant diartuoea leads to progressive emaciation and weak- 
ness ; but in mild cases the patient may feel so well that he is unwilling to 
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•nnflergo tieatmeut in bed. Tbe Joss of blood leads to tecoodaiy amemis, 
which may be severe ; the hiemogtobin is often only 60 per cent, of normal, 
and may fall to 20 per cent. In such cases csdema of the anMes and ascites may 
develop as a result of hypoproteinamia. 

Complications. — In the conise of healing, strictures, which may he 
multiple and of considerable length, develop, especially in cases of long 
standing. The symptoms do not alter with the development of the strictures, 
as the stools are so soft that they pass without diiBculty through the narrowed 
bowel. A narrowing can sometimes be recognised with the sigmoidoscope, 
but the exact degree and localisation can only ro discovered with the aid of the 
X-rays. A stricture does not require snigery unless it causes sufScient stasis 
to be recognised with an opaque meal as well as with an enema. The X-rays 
also give some idea of the extent of colon involved, as the norma! hanstra- 
tion ” produced by the constant activity of the mnsctdaris mucoss disappears 
when it is paralysed by mdammatioD spreading from the mncoos membrane 
to the submucous tissue. In the majority of early cases the distal half of the 
colon or the pelvic colon and rectum ate alone affected. In addition to the 
absence of haustration the normal mucosal relief pattern is lost and the 
outline of the narrow tubular colon may be made ragged by the craters of 
multiple ulcers. A barium enema ahonld not be given daring the acute phase 
of the disease, and the rubber tube should be soft and introduced not more 
than 2 inches from the anus m order to avoid damaging the inSamed rectal 
mucosa. Healing may also be associated with the development of multiple 
small polypi from tap of iodamed mucous membrane, ney may closely 
resemble adenomatous polypi to the naked eye, but it b donbtfol whether 
true adenomata ever develop from th^m. They may, however, undergo 
malignant degeneration. 

General peritonitb b a very rare complication, and may be caused either 
by perforation or direct spread of infection through the wall of the colon, 
l/ixalised abscesses are still more unusual except in the perianal region, where 
multiple fistuls-in-ano may develop. 

In rare cases non-snppurative multiple arthritb develops, as it docs in 
bacillary dysentery. Cluboing of the fingers may occur. 

Diagnosb. — ^The association of blow in the stoob with pus and mucus 
indicates the presence of ulcerative colitb, or a growth of the pelvic colon or 
rectum. A growth can be excluded by rectal and abdomiaal palpation, and 
by the sigmoidoscope. Even if the growth b too high to be reached by the 
instrument, its presence b rendered very probable when the accrasible part 
of the colon appears normal, and Mood, mucus and pus are seen coming 6om 
above. 

If the patient Las b«n in the East the possibility of arnffibic dysente^ 
should be considered, though the absence of such a hbtory does not exclude 
it, as I have seen several cases in people who have never been out of England, 
The endoscopic appearance is so distinct that a definite diagnosb can be made 
from thb alone. Small, round, red elevations are seen on the otherwise 
cormal-lookiiig mucous membrane, corresponding with the collection of 
broken-down material in the snbmncous t&ue caused by the invasion of 
hiHoJyliea. In the centre of each elevation b s depressed yellowish 
al«r, where the submucous abscess has broken through the mucous membrane 

I have Been a case of thrombocytopemc purpura with only a few cutaneous 
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petecU®, in which the passage of blood in the stools had led to a diagnosis 
of ulcerative colitis, but the Eigmoidoscope revealed iimtunerable minute 
submucous hsemorrhages without an actual infiammatiou. 

Prognosis,— -Very acute ulcerative colitis may cause death in a few weeks. 
More commonly, it becomes chrom’o with periodic acute esacerbations. and 
thus approximates to the ordinary form of ulcerative colitis, in which the 
onset is insidious and the courso very prolonged. In private practice the 
mortality is about 10 per cent., hot in nospital it is at least three times as 
great. Death is generally the result of exhaustion from prolonged diarrhcea, 
amemia caused by constant bleeding, and toxaemia. 

The commonest cause of relapse is anxiety, which maj’ be either prolonged 
or acute, when the return of severe symptoms may be quite sudden. Eeiapses 
may also occur with acute infections, especially tonsillitis, and with food 
poboning, dietetic indberetions, exposure to cold and damp, and fatigue 
from mental or physical overwork. 

Treatment.— -The most important factors in the successful treatment of 
ulcerative colitis arc patience and perseverance on the part of both doctor 
and patient. Even in early cases several weeks of strict treatment ate gener- 
ally reqmred ; in chronic and Uto cases the patient may have to be in bed 
under continuous supervUioo for a year or mote. He should be kept at rest 
so long as there b any pyrexia and so long as more than two or three stools 
are passed in 21 hoars. After that bo may be allowed to get up for a warm 
b&th and to lie on a couch daring the day, if possible in the open air, but ho 
must take no more exercise than is involved in walking from one room to 
another until recovery is complete. 

The email iatestiucs ato rarely involved in ulcerative colitb. It is, there- 
foro, quite ucnecessary to make any restriction in diet beyond the avoidance 
of pips and skins of fruit and fibres of vegetables. Too limited a diet results 
not only in loss of weight and strength, but tbo food may contain insufficient 
iron to compensate for the loss of blood in (ho stools so that microcytic anxmia 
develops. The anmmia and malnatrition, and particularly deficiency in 
ritamios, aggravate the colitis and may lead to ecnous cutaneous and ocular 
complications, all of which respond rapidly to a change to a more liberal diet. 
Patients with ulcerative colitb often have quite a good appetite, and there 
is DO reason for limiting their allowance of meat and other foods containing 
DO indigestible residue. Fruit is best given in the form of juice and strained 
purges and green vegetables as purges. 

Except in the most acute stages local treatment b often useful. The 
fluid should be run in through a soft catheter introduced only just beyond the 
anal sphincter. The roost satbfactory method is to inject an emulsion of 
6 grains of bismuth euhgallate to the ounce of an unirritating vegetable 
mucilage made from isogel or similar preparation, which b neither affected by 
bacteria nor absorbed. The emulsion can generally be retained for several 
hours and should bo pven Erectly after the bowels havo opened in the 
morning or at m'ght. For proctitb 4 fluid ounces are required ; when the 
pelvic colon is involved 6 or 8 ounces should be injected. Some patients are 
able to retain 10 or 15 ounces; this quantity is often sufficient to spread 
through the whole colon. Occasionally water b absorbed and difficulty is 
eipcrtenced in evacuating the emalsioo in the morning ; in such c.'isfis i or 
2 fluid ounces of paraffin should be Incorporated in the emuhion. 
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"When the diarrhcea is severe the patient is likely to become exhausted 
by want of sleep. A dose of codeine snfBdent to keep the bowels from acting 
more than once in the night shonld be given at 10 p.m. and a smaller dose 
may be given before meals and immediately before the injection of a retention 
enema. In most cases the tnnscnlar coat of the colon is extremely irritable, 
and healing is retarded by ita continnona activity. Tincture of belladonna 
should therefore be given every 4 hoots, the dose being gradually increased 
from 5 minims to the maximum the patient can take without causing the 
mouth to become uncomfortably dry. 

Pain is not a common complaint in nicerative colitis. CoL'cky pains may, 
however, occur owing to distension with gas, especially shortly before tee 
bowels act. They can always be relieved by giving a tablespoonful of activated 
charcoal two or three times a day. Moat patients with ulcerative colitis are 
more or less anremic ; 80 grains of iron and ammonium citrate should he 
given three times a day till the haemoglobin is at least 80 per cent. If the 
hrcmoglobin percentage is less tban 70, repeated small tranmnsions not only 
improve the patient’s general condition, but often greatly hasten the healing 
of the ulcers. For severe anamia a large transfusion given by the drip- 
method is preferable. 

The injection of polyvalent anti-dysenterlc serum is occasionally followed 
by dramatic improvement, probably as a result of protein shock, but in most 
cases little or no benefit follows. I have never seen the sb'ghtest benefit 
follow any form of vaccination, and in some cases the local condition has been 
definitely aggravated. 

The danger of recurrence b much reduced if treatment is continued 
until endoscopy shows no trace of inflammation, even if symptoms have 
already (Appeared for some weeks. Associated conditions, such as oral 
and pharyngeal infections and anal compbeations, must be treated,_BS s 
relapse may follow an acute aote throat oi the development of a peri-anal 
abscess or fistula-in-aoo. The patient should keep permanently on a low 
roughage diet and, when necessary, take sufficient isogel or paraffin to keep 
his stools soft. The patient sbomd be helped to solve any problems con- 
nected with his home, ms business or other matters which are causing anxiety, 
as there is no doubt about the importance of psychological factors in causing 
relapses and recurrences. 

As retention enemas given per rectum are just as useful as any which 
conld be given through an opening into the appendix, appendicostomy b 
never indicated. On the other band, an ileostomy aSends complete rest to 
the colon : the constant iccUation of tins mucosa by fmeea and Composing 
inflammatory exudate, and the frequent peristalsis and recurrent spasm, 
which give the colon no rest, are prevented by an ileostomy. There are three 
indications for ileostomy. (1) It^ves the only chance of recovery in the very 
rare acute fulminating coses with high temperature and passage of large 
quantities of pus and blood. Ihe mortality in such cases is high, but if the 
patient sur^ves the operation, improvement is remarkably rapid, ond the 
divided ileum can be rejoined some weeks later. (2) T^en continnons tre.it- 
ment under good conditions for 9 mont^ has led to little or no improve- 
ment. (3) 'When fibrous strictures, polypi, or severe pcri-anal infection have 
developed. The terminal ikum should be divided and both ends brought to 
the surface. The ileostomy causes Te*y little trouble and the patient is soon 
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atle to lead a life of normal activity. When there U no longer any anal 
discharge and washings through the colon contains no pus cells or red 
corpuscles, diluted fteccs from the ileostomy should be injected into the colon 
in increasing strength. If there is no reaction, It is sometimes safe to rejoin 
the ilenm. filorc fiequently, and always if strictures or polypi are present, 
the colon should be excised up to abont 9 inebes from the anus. Some months 
later the ileum can generally be joined to the cut end of the pelvic colon after 
any polypi present have been destroyed ai^ strictures dilated pet anum. 
In some cases, however, the pelvic colon and rectum never recover sufficiently, 
and a permanent ileostomy becomes necessary. I have several patients who 
lead quite normal lives under these conditions and regard the ileostomy as 
nothing more than a minor inconvenience. 


TUBERCULOUS ENTERITIS AIU) COLITIS 

Etiology. — Milia ry tubercles may be present in the intestines in general 
tubcrcnlosis, but they have no cUmcal importance. Primary infection of 
the bowels from tnbcicnlous milk is not infrequent in chiidren, bnt is com- 
paratively rare in adalts. Secondary infection from swallowing tuberculous 
sputum is very common, ulceration being present in 50 per cent, of fatal 
cases of pulmonary tuberculosis. The lower end of the ileum and the cscum, 
where the rapid passage of chyme along the alimentary tract is first arrested 
so that there is time for the mneo-pus in which the tubercle bacilli of the 
sputum are enmeshed to be digested, are the parts most frequently affected. 

Symptoms.— -In many cases no symptoms are present, althougn extensive 
ulceration may bo found mortem. Tubercnlons enteritis should be 
suspected in children suffering from diarrhcca with fever, abdominal disten- 
sion, enlarged glands, anstma, wasting and weakness. It should also be 
suspected when pulmonary tuberculosis u associated with diarrhma, especially 
if abdominal pam and tenderness are present and blood is found in the stools. 
Tubercle bacilli are often present ae a result of swallowing infected sputum 
even with healthy intestines. In the absence of abdominal pain the diarrhma 
in advanced phthisis is sometimes doe to the achlorhydria which is commonly 
present. 

Perforation of a tuberculous ulcer Is rare owbg to the adhesions which 
/otm be-imsoB cf iateetiae. Chstrissths. of cnViurB- otiry ic&d to 

single or multiple strictures of the small intestines ; as these are incomplete 
and the contents of the bowel ate fluid, obstruction is rarely produced. Ex- 
ternal adhesions and the formation of bands may, however, lead to acute 
intestinal obstruction. 

What has been described in the past as hyperplaslio luberculosis of the 
ccecutn is probably a form of regional ileitb (p. 677) in which the cascum is 
involved as well as the end of the ileum. It was always recognised that the 
condition was not associated with tuberculous foci elsewhere and tubercle 
bacilli were never found in the stools ; there was in fact no evidence that the 
condition was tuberculous in origin. 

Treatment. — ^Tho treatment is that of tuberculosis in general, com- 
bined with the dietetic restrictions required for non-tuberculous entero-colitis. 
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POLYPI OF THE COLON : POLYPOSIS 

Etiology and Pathology. — Solitary poljTii of the colon are common, 
and cases with two to twelve are not lafrc^uent. True polyposis, in which 
the whole or part of the colon is studded with intlnmerable polypoid adeno- 
mata, is very rare. 

Host cases of primary generalised polyposis are familial, several members 
of one or more generations of a family being affected. Less frequently single 
polypi are abo familial, hlalea are more often affected than females, and the 
Bynmtoms generally begin before the age of 30. 

The polypi generally begin as small flat patches of mucosal overgrowth 
■which soon become polypoid. The polypi which develop in the process of 
recovery from ulcerative colitis ore iniiamiaatory in origin and arc not 
adenomata. They are generally present in small numbers, but occasionally 
a condition simulating generalised polyposis develops. 

Symptoms. — Recurrent passage of bright red blood, unmixed with 
mucus or pus, sometimes with and sometimes independent of faeces, is gener- 
ally the first and often the only syraploro. In adults internal Uemonhoids 
give rise to similar symptoms, but to children polypi are the only common 
canae. lu polyposis diirrbcea always develops sooner or later ss a result of 
secondary tnfeetton and indammattoa, and the fluid faeces ace mixed with 
mucus, pus and bright blood, being mdistinguishsble from those passed in 
ulcerative colitis. The hemorrhage may lend to severe anmmia. aud the 
diarrhaa to maiautrition and, when it begins in childhood, to iiifantilism. 
Tenesmus and abdominal pain are uncommon. 

The polypi can often be felt on rectal examination and can generaUy be 
seen with a proctoscope or sigmoidoscope, but occasionoliy they are situated 
too far from the anus, when the X-rays are the only means of makiag a 
definite diagnosis. Their exact extent can be estimated by means of ap 
opaque enema which gives a characteristic picture, showing rounded senu- 
translucent nreas in the shadow of the colon, ^metimes they are best 
demonstrated by inflation of the colon with air after the greater part of the 
opaque enema has been evacuated. 

Polj'pi are the most common exciting cause of chronic intassnaeeption- 

Both single and multiple polypi show a considerable tendency to become 
malignant, and the majority of patients with familial polyposis ultimately 
die of carcinoma. In most cases of carcinoma of the rectum and colon the 
lesion is probably grafted on a simple polypous adenoma. Thus in 76 per 
cent, of 33 specimens of carcinoma of tbo rectum and pelvic colon removed 
at operation simple adenomata were also present (Dukes), and in neatly all 
very early cases of carcimoua the odcuomatous origin can be recognised. 
MaUgnant degeneration may occur in more than one polyp either at the same 
time or after an interval. 

Treatment. — Single and multiple polypi in the rectum and pelvic colon 
can be removed with a diathermy snare or destroyed by a diathermy cautery 
through a proctoscope or sigmoidoscope. The patient should be re-examioed 
every 3 months for at least 10 years, so that any new polypi which devdop 
cau be destroyed before they have time to undergo malignant degeneration. 
Multiple small polypi sometimes disappear when treated with deep X-raye. 
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When the whole colon is involved, tho terminal ilenm should be anastomosed 
with the lower end of the peinc colon, the rest' of the colon being excised. 
The polypi present in the remaining part of the pelvic colon and in the lectqm 
arc removed or dwtroyed by diathermy. 


CANCER OF THE COLON 

wEtioIogy. — ^Primary coluronar-ceJJed carcinoma of the colon attacks 
men with slightly greater frequency than women. It is most common 
between the ages of 40 and 65. although cases have been recorded in early 
childhood. 

Pathology. — Only a little over I per cent, of cases of intestinal cancer 
aitect the small intestine. Of the remainder 50 per cent, are in the rectum 
and at the pelvi-rectal flexure, and 25 per cent, in the iliac and pelvic colon ; 
thus 76 per cent, of cases occur in parts of the colon where the fajces are 
solid. Nearly half of the remainder are in the cicciim and ascending 
colon. 

The adenomatous origin of colonic carcinoma is di8CU8‘>ed in the previous 
Rection, 

Extension to the peritoneara and secondary deoostts in the lymphatic 
glands, liver and other organs develop later ana rather less frequently with 
cancer of the intestine than with cancer in most other situations, obstruction 
oocurring in mote than 60 per cent, of cases before tbe glands are involved. 
The prospect of a radical cure by ^eration, if an early diagnosis b made, 
b therefore comparatively good. The rectum has a moderate supply of 
lymphatics end gives operative resnlts intermediate betweeu gastno and 
colonic carcinoma. 

Symptoms.— The possibility of cancer of tbe intestine should be con- 
sidered whenever an individual over the ago of 35, whose bowels have 
previously been regular, develops constipation or diarrhena without cliange 
of diet or habits, or when a patient of the same age, who is habitually con- 
stipated, becomes more so without obvious reason. Constipation occurs 
earliest in the common annular form of intestinal cancer, which narrows the 
circnmfetenco of the bowel while the actual eizo of the growth b etill very 
nmall. Leas obstruction is caused by papillnm.'itous carcinoma, which forms 
a friable and ulcerated mass, projecting into, but not obliterating, the in- 
testinal lumen. Constipation b at flrst intermittent and relieved by purga- 
tives, which gradually became leas effective and cause more pain. Enemata 
ate generally of use for a longer period, but they also finally fail to act. 
Sometimes, however, there b persbtent diarthcea from the start, especially 
when the growth is situated in the pelvic colon. Jlote frequently the initial 
constipation b interrupted by attacks of diarthma. In the majority of cases 
the constipation becomes steadily more severe until it ends in complete 
obstruction, which is sometimes hastened by the impaction of a hard mass of 
fajces in the narrowed lumen. 

The stools do not generally differ in &hap6 from those seen in ordinary 
constipation. Occasionally thin ^pieces, resembling the feeces formed in 
some cases of constipation associated with spasm, are passed, especially 
when the growth b in the pelvio colon or in the rectum ; they sometimes 
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owe tlieir shape to spasm of the anal sphincter, produced refleilj b 7 th« 
growth or by the itritating discharge from its surface, but I have also seen 
ribbon-shaped fajces appear through a stricture sis inches from the anus 
during a eigmoidoscopio examination. The stools in cancer of the rectnm 
and lower part of the pelvic colon generally contain obvious blood, pus and 
muens. In rare cases the passage of a large quantity of bright red blood is 
the first symptom. The stools may closely resemble those of simple ulcerative 
colitb, but fffical matter is often absent and fragments of more or less solid 
feces can sometimes be recognised, whereas in nicerative colitis unformed faxes 
are almost always present. When the growth is proximal to the middle of 
the pelvic colon, blood and pns can rarely be recognised with the naked eye, 
but ocult blood can almost always be found by the guaiac test. The spcctro- 
Bcope often shows that add htematin as well ns hEcmatoporphyriu b preseat 
in contrast with the occult blood of gastric and duodenal origin, which giroa 
the latter spectrum alone unless the quantity present is unusually great. 

Vague discomfort irv the lower part of the abdomen U often present, 
sometimes without any irregularity of the boweb, and slight attacks of colic 
occur when constipation becomes severe, bnt they rarely reach any great 
intensity -until the obstruction is almost complete. In some cases, especially 
in cancer of the cscum, Bscendisg. descending and iliac colon, and hepatic 
and splenic flexures, the pain u in the region of the growth. It may tmvel 
towards this point, where the patient occasionally feels a rumbling sensation. 
IVlien the pelvic colon u involved, the pain U always below the umbilicss 
and is often most marked on tbe left side. In carcinoma of the transverse 
colon the pain is situated above the umbilicus as frequently as below. 

The over-activity of tbe colon above tbe obstruction leads to hyper- 
trophy of its musculature. IVhen the obstruction becomes complete, failare 
of the muscio ultimately occurs and extreme paralytic dbtenston results; 
ulceration and perforation, especially of tbe caicum, may follow, 

"When the obstruction Is sufTicieut to give rise to severe pain, strong 
spasmodic contractions of tbe colon, but not peristaltic waves, era often 
visible and palpable. They never occur in the colic associated with lead 
potsomng or cohtis, and very rarely with obstruction due to simple impaction 
of feces. 

In cancer of the caicum and nscending colon general symptoms, especially 
ansmia, are often present for a conrideiable time before any change take* 
place in the activity of the bowels. Severe ansmia may ind^eed develop in 
the absence of any symptoms pointing to an abdominal disorder. It is not the 
result of massive haemorrhage, which is very rare, nor of loss of blood by 
oozing, as no more occult blood is found in the stools than in growths in other 
parts of the alimentary tract in which anmznia may be slight or absent. 

In about 30 per cent, of cases when the patient is first seen, a tumour B 
palpable either on abdominal or rectal examination. In some of the remainder 
the growth is inaccessible to palpation owing to its situation at the splenic 
flexure ; in others it is too small to be palpable. It is often impossible to 
reach a growth in the lower end of the pelvic colon or at the top of the wetum 
either by abdominal or rectal examination, though it may be accessible to 
bimanual palpation. In such cases tte sigmoidoscope alone makes an earlv 
diagnosis possible. If acute ohstcuctioD is not an early occurrence, the grow^ 
develops mto a large and easily ]MlpabIe tumour, which mvades the neigh- 
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bourmg peritoueum and viscera. The tomour often varies in size from time 
to time, as it is formed not onij by the growth itself, bat partJy by impacted 
faeces or by thickened peritoneum and adherent coils of intestine, vnth perhaps 
a localised abscess. The disappearance of a tumour after treatment vrith 
purgatives or enemata does not therefore mean that cancer is absent, even if 
its disappearance is associated 'ivith improvement in tbe symptoms. For a 
mass of feces can become impacted above a cancerous stricture and produce 
obstruction, which may be partially relieved when the feces are removed. 
A cliagnosb of cancer can be esclutled only when the disappearance of the 
tumour is accompanied by complete and lasting cure of all the symptoms. 
The tumour produced by a growth is hard ; it is rarely very tender, unless 
complicated by local pentonitia. When situated in the asccntog, descending 
or iliac colon it is generally fired ; in the ciecum and transverse colon it is 
frequently very movable. 

The X-raya often afford considerable help in diagnosb. The shadow 
of the colon may be visible as far as the seat of obstruction unusually soon 
after the opaque meal, which, however, should not be given in the presence 
of obstruction ; little or no barium may pass beyond thb point for a con- 
siderable time, but a similar localised delay may abo occur in simple constipa- 
tion. The passage of an opaque enema b often obstructed at a period in the 
dbease when an opaque meal is not delayed. In most cases, especially when 
an enema b used and lateral as well as anterioi-posterior ramographs are 
taken to demonstrate growths on the posterior vrall, a filling defect caused 
by the tumour can be observed. Cardnoma is also indicated by an abrupt 
change in the mucosal pattern constantly affecting a short segment of colon, 
and by an eccentric narrowed bowel cbanncl often ^rith irregularity in the 
shadow at one or both ends of the segment. When an abdominal tumour is 
present, the combination of palpation and X-ray examination shows whether 
any delay observed occurs in the ocighboarhood of tbe tumour and whether 
the latter arises from .some part of the alimentary canal. The X-rays may 
completely fail to give any evidence of a growth until some months have 
elapsed since the onset of symptoms, but with modern technique thb should 
happen very rarely. 

In exceptional cases symptoms are produced by complications before the 
intestinal functions become affected. Thus secondary deposits in the brain 
may cause cerebral symptoms sufficient to overshadow everjrthing else, and 
an abscess developing in connection with an ulcerated growth or a stercoral 
ulcer above tbe obstruction, or general peritonitis resulting from perforation 
of the ulcer may constitute the earliest clinical manifestation. I have seen 
two cases in which no symptoms occurred until the development of a gastro- 
colic fistula. 

Diagnosis. — The diagnosis depends upon the history combined with 
the results of abdominal and rectal palpation, examination of the stools 
for visible or occult blood, sigmoidoscopy and tbe X-rays. A tumour in the 
right iliac fossa may be caused by an inflammatory mass developing round a 
small chronic appendicular abscess, by regional ileitb and by actinomycosis 
of the cjecum as well as by cancer. In the left iliac fossa confusion xrith 
diverticulitis is likely to occur. In the Utter occult blood b generally absent, 
tenderness b more common and the diagnosb can generally be settled by 
means of the X-rays, The chronic obstroction caused by a local band of 
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adhesions may simulate that caused by a growth, the diiQcuIty being increased 
by the fact that the stools may eontiun occnlt blood. 

Prognosis.— Improved methods of examination have made it possible to 
diagnose the large majority of cases of cancer of the colon as soon as symptoms 
appear and before any eerions degree of obstruction has developed. As 
gl.'indular involvement and eecondaiy deposits in the liver and other organs 
occur comparatively late, in most such eases the growth can be completely 
removed, and many of my patients are still in perfect health several years after 
the operation. If operation be delayed until aente obstruction is present, 
the immediate prognosis is very bad, but in snbacutc obstmetion a two-stage 
operation is often succesafnl. 

Treatment. — Cancer of any part of the large intestine proximal to the 
middle of the transverse colon is best treated by the removal of all the colon 
up to three inches beyond the growth, an ileo-colostomy being simnltaneously 
performed. Beyond this point resection of the growth and of a snlEcient 
margin on each side with end-to-end anastomosis is more satisfactory. If 
the slightest obstruction is present, the operation shonid be performed in two 
stages, excision being performed only after the patient recovers fwm a 
preliminary colostomy. The patient shonid be re-examined every three 
months for five years, especially if there is evidence that the growth developed 
in a polyp, as so-called recurrences are often really new growths which may 
m this way be recognised before they have given rise to any symptoms, 


DIVERTICULOSIS: DIVERTICULITIS 

Etiology and Pathology. — DivetUculosis, the presence of diverticula 
in the colon, occurs iu about 6 per cent, of men and women over the ap 
of 40. They are especially likely to develop if aperients have been habiwaUy 
used for many years. Owing to the atrophy of the muscular coat of the 
colon which occurs in old age, pressure from within produces diverticula 
more readily than in earlier life. The presence of fat diminishes the resistance 
of the intestinal wall, so that diverticula are especially likely to occur in the 
obese and they^ often form in the appendices epiploics. 

The diverticnla increase in nomocr and sue as the lower end of the pelvic 
colon is approached, but they arc very rare in the rectum owing to the thick- 
ness of its muscular co.'it. A Urge number are generally present. Some are 
so small that they are barely visible to the naked eye, wmlst others atwm a 
diameter of half an inch. They very rarely become larger than this, ^ 
seconda^ pathological changes iutcmipt their growth. In the walls of the 
smaller diverticula all the coats of the bowel are represented. As they grow 
larger the muscular layer gradually disappears and the mucous membrane 
frequently becomes atrophied. 

Symptoms. — Dhcrltcvlom, the simple presence of diverticnla of the colon, 
is a very common condition and gives rise to no symptoms. Inflammation 
of diverticul.a, diverticulitis, occurs in about 15 per cent, of cases. Jioat 
frequently the patient complains of discomfort in the lower part of the 
abdomen aod, after a time, attacks of colic, which graduaUy incre^e m 
severity and in frequency. Tie discomfort is gencrolly most marked in the 
left iliac fossa. At the same time the constipation, for which the patient 
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has taken aperients for many years, may become more severe. Aperients 
agcravate the pain, which is relieved to some extent by the passage of flatus 
or ftEces. Mneus may be present in the stools, and pus cells can occasionally 
be discovered on microscopical examination, but ob\*ioU8 and occult blood 
is generally absent. 

' The temperature is sometimes slightly raised, and iu acute exacerbations 
it may be very high and accompanied by severe constitutional symptoms 
with polymorphonuclear leucocytosis. 

The bladder is often irritable, the patient having to pass urine with 
abnormal frequency. At a later stage adhesions with the bladder may 
develop, and in rare cases gas and fsces ate finally passed per urelhram owing 
to the development of a colo'vesical fistula, diverticulitis and not cancer of 
the colon being the cause of the majority of cases of this condition. 

The colon bacilli and enterococci of normal fisces are not pathogenic, 
and formed feces contain comparatively little soluble material, none of which 
is of an irritant character. Consequently the introduction of small quantities 
of feces into the bladder through a fistula docs not necessarily cause cystitis 
on account either of its bacterial or chemical constituents. The actual per- 
foration is a result of inflammation, but when the acute attack of diverticulitis 
which preceded it has subsided, cystoscopy generally shows that the infiam* 
mation is localised to the imme^ate neighbourhood of the fistula, the rest 
of the bladder wall being unafTccted by the contamination of the urine with 
feces. Attacks of subacute cystitis are likely to complicate each recon'ence 
of acute or subacute diverticulitis, and also to occur with diarrhcea, even in 
the absence of diverticoUtis, as unformed and liquid feces swarm with bacteria 
and contain large quantities of the toxic products of bacterial activity. Sut 
attacks of diverticulitis are generally leas frequent and less severe than before 
the fistula developed, the opeuiog into the bladder apparently acting as a 
safety valve. 

Tenderness is most marked in the left iliac fossa and occasionally immedi- 
ately above the pubes. The rigidity of the abdominal wall over the tender 
area may make palpation difficult, but in most cases it is possible to feel 
the irregularly thickened ond extremely tender iliac colon. Digital examina- 
tion of the rectum generally reveals uotliing abnormal, but I have felt a 
mass suggestive of a secondary malignant deposit in Douglas's pouch which 
was caused by thickening round inflamed mrerticala of the pelvic colon. 
The sigmoidoscope often cannot be passed farther than the pelvj-rectal 
flexure or an inch or two beyond, the bowel at this point appearing to be 
abnonnaUy fixed and its lumen narrowed. 1 have never been able to see 
the mouths of diverticula «t the lower end of the afTccted portion of the pelvic 
colon. 

An opaque meal shows that there is generally little or no delay in the 
passage through the bowel till the iliac colon is reached. The presence of 
diverticula can often be recognised when the barium reaches the affected 
part, as some of it enters and remains lo them, often for a considerable time, 
after the rest has been evacuated. A barium enema ebould also be given, aa 
whenever diverticula are present their number and localisation can be more 
accurately determined in this way than by any other method- They may be 
discovered directly the enema is given, but more often only after it has been 
evacuated, a double row of small roouded shadows xepreseuting the diverticnia 
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being tben seen, especially in the position of tbe iliac and pelvic colon. They 
often icmain visible for several days. 

Diagnosis. — Discomfort and coUcI^ pain in the lower part of the abdomen 
in middle'aged and elderly patients, especially if associated with increasing 
constipation, should raise the suspicion of diverticulitis or a growth of the 
colon. If the pain is most marked in the left iliac fossa and if it is associated 
with bladder irritability, the former ia the more probable diagnosis. A 
tender tninoat in the left iliac fossa, associated with muscular rigidity is 
much more frequently due to diverticulitis than to cancer. An X-ray ex- 
amination after an opaque meal and an opaque enema generally settle the 
diagnosis. Divcrticufitis is not a pre-cancerous condition, as the occasional 
association unth cancer is no more fre(|acnt than can be explained by 
coincidence, and tbe incidence of cancer m simple dlverticnlosis is as great 
as in diverticulitis. The discovery of diverticnla in a patient with abdominal 
symptoms should not lead to a dtagnosis of diverticuhtis if the pain is right- 
sided or the symptoms are in other respecta more characteristic of cancer. 

Treatment.— The accidental ^scovery of diverticulosis in tbs course 
of a routine X-ray examination indicates tbe necessity for keeping the stools 
permanently soft by means of an uuirritatmg vegetable mucilage, such as 
isogel, and the avoidance of pips and skios of fruit, pickles and salads, and 
co^ed green vegetables except as purges. No aperients should be used, as tbep 
tend to force the fluid faeces into the diverticula. In very mild divert|cali«s 
the same treatment is effective. In more severe cases with pyrexia and 
abdominal rigidity tbe patient should be kept in bed till all si^ of active 
inflammation have disappeared. The diet already mentioned should be 
given together with an ounce of paraffin three times a day. Belladonna in 
frequent and maximal doses may be required to control the secondary spasm. 
Six fluid ounces of paratiin should be injected into the rectum ever}’ eveiung 
and retained during the night If the bowels do not act eatisfactorUy in the 
morning, water should be run into the rectum slowly and under low pressure 
in quantity insuilicient to cause pain. By this means the accumulation of 
ficces generally present is gradually evacuated, and the pain and inilamnution 
subside. 

Very few cases require operation. Large inllamnmtory masses associaw 
with a high temperature and Icucocytosis often completely disappear with 
medical treatment, and a considerable degree of obstruction may be over- 
come. I Lave seen only one case requiring operation m tbe last twenty years. 
Only if the symptoms become worse in spite of treatment, or if the condition 
is complicated by tbe development of an abscess or signs of spreadmg 
peritonitis, is an operation indicated. It is sometimes possible to excuse 
or ehort-circuit the whole of the affected portion of the bowel, hut more 
often a colostomy has to be performed. 

On theoretical grounds it has generally been assumed that the correct 
treatment of a colo-vesical fistula is to perform a colostomy at once, and, « 
possible, to separate the colon from the bhdder at » later date. But colostomy 
does not always result in closure of the fistula, and a fistula -may even develop 
after a colostomy performed for obstruction. A subsequent operation for 
separating the colon from tho bladder is extremely difficult and does not 
prevent recurrence. A patient with diverticulosis and a colo-vesical fistula 
ta often very little the worse for them, and much prefers the minor discomfort 
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which he may have from time to time to the perpetaal inconvenience of a 
colostomy. It is important that be ^ould keep his stools soft bat formed ; 
diarthma is much more dangerous than constipation, as soft or fluid faeces 
easily escape through the fistala whereas solid /a?ces pa-ss it by. He should 
take no aperients, and should use isogel instead of paraffin, winch makes the 
fajces too sticky and too liable to enter the bladder. On such a regime little 
or no f^es may enter the bladder for long periods, althongb email quantities 
of gas may escape from time to time without causing any discomfort. The 
fistula is in fact valvular and generatiy remains closed for long periods. 
Should an attack of cystitis develop, rest in bed and the administration 
of sulphathiazolc for 48 hours is generally anfficieut to overcome it. 


CHRONIC INTUSSDSCEPTION 

Etiology. — Chronic iutussusception is a rate disease occurring only 
iu adults. Twenty per cent, arc secondary to innocent and 15 per cent, 
to malignant tumours, most of which project as polypi into the lumen of the 
bowel. A case of mine was associated with uraemia in a man suffering from 
uephritia caused by lead poisoning. 

For Acute intuesosception vide Acute Intestinal Obstruction, p. 701. 

Symptoms.— A chronic intussusception may last for a mouth, a year or 
longer before it terminates in an attack of acute obstruction or of neceral 
peritonitis from perforation. It may finally reach the anus, from which it 
may project for some inches without iirevenling the passage of feeces. The 
onset is generally insidious ; occasionally it is acute, but the severity of the 
B^ptotns generally diminishes and the subsequent progress of the ease is 
chrom'c. Only about half of the coses are accompanied by constipation, 
diarrhma bclog present in the majority of the others. The moat prominent 
symptom is colic, occurring in attaclre which steadily mcreasc in frequency 
and severity and may be brought on by taking food or by aperients. Con- 
stipation is present during the attaclc, and blood and mucus may be 
passed at frequent intervals in entcro-colic and colic, but not in enteric, 
intussusceptions. A palpable tumour is present in half the cases ; it becomes 
harder and longer during an attack of colic, and appears to recede b the 
intervals. Severe attach are accompanied by vomiting, especially iu the 
enteric form. Visible perbtaUis and dilatation may occur in the mtestines 
above the intussusception. An opaque enema, given for suspected chronic 
obstruction, may reveal the presence of .in intussusception by the typical 
appearance produced when a small quantity of fluid penetrates between the 
btussusceptnm and the intussuscipiens. 

Treatment. — ■The treatment is always surgical. 


ANAL ACHALASIA AND SIEGACOLON (HIRSCHSPRUNG’S 
DISEASE) 

Definition. — Slegacolon is a condition in which the rectum and pelvic 
colon and sometimes the whole of the la^ btestbc are dilated and hyper- 
trophied, although no organic obstruction is present. 
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The name Hirschspning’a disease, which is generall 7 used to describe 
megacolon in children, shonld b« discarded, a* von Ammon gave a good 
description of two cnaes in 1842, forty-four years before Hirschsprung, and 
no cleat dividing line can be drawn between the megacolon of children and 
that of adults, to which the name of Hirschsprung’s disease is never applied. 

Megacolon must be distinguiabed from a colon of unusual length bat 
normal diameter — doUchocolon. The pelvic colon varies greatly in length, but 
although a very long pelvic colon may predispose to volvulus, there is no 
reason to believe that it predisposes to megaeolon. 

etiology and Pathogenesis. — Megaeolon in children is rare; I have 
seen only 10 cases compared with 36 in adults. Whereas in cHdien it 
occurs almost exclusively ia boys (9 out of 10 of my cases), the incidence a 
about equal in the two sexes in adult.s ; there were 19 males and 17 femalei 
in my scries. It ia probable that the majority of cases obser^'cd in adult 
life do not date from childhood, as otherwise it would not occur no often in 
women, and the history of the onset of si^ptoras, though generally very 
vague, supports this ^^ew. There is, however, no doubt that many children 
with megaeolon attain adult life 

I l>clieva that the primaiT factor in the pathogenesis of almost all cases 
of megaeolon is achalasia of the sphioctet ani— absence of the iclaxatiou 
of the sphincter, which normally occurs when the rectum contracts 
during defisration. Simple absence of normal relaxation withont any 
added spasm of the sphincter is sufficient to prevent the easy cvacoation 
of feces, which are consequently retained. Under normal conditions gss 
can escapo from the rccturu by volontory relaxation of the sphincter at 
any time. When nchalaaia is present voluntary relaxation is no longer 
possible, so gas as well ns faeces accumulates in the rectum and pelvic colon. 
The pelvic colon and rectum attempt to overcome the resistance offered by 
the mosed anal sphincter by incteamid peristalsis with the result that theit 
walls gradually become hypertrophied. This is at first sufficient to prevent 
any serious accumulation of faxrcs and gas, but after a time the quantity 
retained gradually increases. The thick walls of the fixed rectum give way 
less readily than the comparatively thin walls of the freely movable pelvic 
colon, 80 that the rectum does not show' the same degree of dilatation as the 
pelvic colon, and in many cases it is only slightly enlarged. The dwtension 
of the pelvic colon results in an increase in its length as well as its diameter; 
as it contains a great excess of q-is the dilated and elongated loop rbes dnnog 
the day when the individiml is jr the erect porition, and eventu^y its upper 
extremity generally reaches the left dome of the diaphragm. 

In adults the extreme degree of hypertrophy nnd dilatation does not 
ns a rule extend beyond the pelvic colon, though aonie slight dilatation and 
hj’pcrtrophy arc often present in parts or all of the rest of the colon. The 
same was true in most of the coses I have seen in children, bnt in only a 
third of the neglected cases which come to post-mortem is the extreme dilata- 
tion confined to the pelvic colon and rectum. 

Megaeolon is the result of disturtumce in the normal balance between 
the sympathetic and parasympathetic nerve supply to the sphincter. Thu 
might theoretically bo duo to overactrrity of the sympathetic, stimulation 
of which inhibits the movements of the pelvic colon and rectum and causes 
spasm of the sphincter ani, or to nnder activity of the parasympathetic. 
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stimulatioa of wliicli canscs contraction of tte pelvic colon and rectum and 
relaiation of the sphincter. The gnat hypertrophy of the muscular coat 
of the pelvic colon is clearly the lesnlt of ovcractivity and not of inhibition, 
which would tend to produce atrophy. Moreover, in the large majority of 
cases the examining finger meets wito norma! resistance on rectal examination, 
spasm being present only in exceptional cases. Ix>ng-contiuncd spasm 
would lead to hypertrophy of the sphincter, bat no hypertrophy can be 
recognised on palpation, and post mortem the absence of hypertrophy of the 
sphincter is in striking contrast with the h 5 T»ertrophy of the wall of the pelvic 
colon and rectum. In all probability, therefore, the disturbed innervation 
which gives rise to megacolon takes the form of uuderactivity of the para- 
symiiathctic. In most cases the parasympathetic deficiency is confined to 
the fibres supplying the anal sphincter with the production of achalasia ; 
the changes m the pelvic colon and rectum are a result of the obstruction 
offered by the closed sjihiuctcr. The parasympathetic deficiency is the 
result of inflammation, simple degcncratiou, or fibrosis of the myenteric 
plexus, which have been found m several cases of megacolon both in children 
and adults. i 

If, at the onset of dilatation of the pelvic colon, the fold of mucous 
membrane at the pelvi-rectal flexure is unusually promment, the dilatation 
of the part immediately proximal to it may ex.aggcrate the kink and prevent 
the pa^ge of fieces ana gas into the rectum. Although the primary con* 
dition is still the anal achalasia, the secondary obstruction caused by the 
Idnk at the pelvi'rectal flexure prevents the rectum from becoming distended 
with gas and faeces. In spite of this it always appears much enlarged when 
an opaque enema is given, showing that it must have been greatly ^tended 
At first, but that when the pelvi>rfctal kink developed and gas and ficcea 
ceased to accumulate in the rectum, it contracted down without, however, 
losing the abnoriual distensibility caused by the earlier distension. 

In the majority of cases the sigmoidoscope can be passed its full length 
of 12 inches blindly without meeting any resistance, whereas in normal 
individuals it is rarely possible to pass it beyond the pelvi-rectal flexure 
without having to withdraw the obturator and guide the instrument with 
the aid of direct vision. Endoscopy shows the end of the instrument in 
the centre of an enormous cavity. On withdrawing it no di%iding-line can 
be recognised between the pelvic colon and rectum, the dilatation of which 
extends to the entrance of the anal canal. In some cases the rectuni is 
only slightly dilated or is normal in size, and occasionally its walls have 
collapsed to obliterate the lumen. It is then difficult to pass the sigmoido- 
scope round tho pelvi-rectal flexure into the pelvic colon. If, however, 
the window of the instrumeut is removed, tho patient being in the knee- 
elbow position, air enters and the rectum dilates. No difficulty is then 
experienced in passing tho sigmoidoscope into the pelvic colon. Nothing 
suggesting the presence of a pelvi-rectal sphincter, closed as a result of either 
acTialasia or spasm, is ever observed.* 

I Id most rllscussioos oq the pathogenesis of megacclou it u assumed that a ephincUr 
exists at the pelvi-rectal flexure- RixmoMowopy and radiolouy in normal inciividoals 
show, however, that there is no constriction at the pelvi-rectal flexure such ee would be 
produced by a sphincter, the lumen of tho pelvic colon being separated from that of the 
rectum by a valve formed by the uppermost Houston's fold of mucous membrane. 



G96 


DISEASES OF THE DIGESTIVE SYSTEM 


111 weU-cotnpeasated cases and in patients under treatment the rectum 
is either empty or contains a small quantity of fajces. Small, soft scybala 
or unformed collections of soft fmces ore often seen sticking to the mucoQS 
membrane at different points in the enormously dilated pelvic colon. Fre* 
sumably they are propelled along the mucous membrane by the activity 
of the hypertrophied musetilaris mncosic. 

Megacolon, secondary to spasm of the anal sphincter, is in rare cases 
associated with spasm of the sphincter of the bladder with dilatation and 
hypertrophy of the bladder and ureters. The lesion in snch cases must he 
situated cither in the central nervous system or in the large sympathetic 
pleznscs, from which fibres pass to both the rectal and bladder sphincters. 

Symptoms. — In children with mcgacolon there is almost always a history 
of constipation dating from birth or from the first few months of life. At 
an early stage the bowels cease to act spontaneously, and dmgs gradually 
lose their effect until an evacuation can be procured only by means of enemata. 
The stools are gencially soft, but in early cases hard scybala may be passed. 
Soon after the onset of constipation the abdomen, which is normal in appear- 
ance at birth, begins to increase in size owing to distension of the colon 
xnth gas and fawes, the eize varying from time to time according to the 
extent to which the bowels are opened. Enormously dilated segments of 
colon can often be recognised throogh the stretched abdominal wall; they 
are dull on percussion, and palpation shows that they are filled with soft 
unformed feces. The rectum is generally much dilated and filled with uft 
fuices or lees frequently with a largo solid faecal ball. 1/ secondary obstruction 
has deveIo}Kd at the pclvi-rcctal flexure, the rectum is empty and fiecea 
can be felt in the pelvic colon through its anterior wall. With proper treat* 
ment the child cau lead an ordinary life and has no symptoms of toxemia. 
If neglected, enormous accamulations of fecccs collect, and formerly, before 
the tme nature of the condition was recognised, the bowels sometimes ceased 
to act at all and death occurred from chronic ftccal obstruction. 

Megacolon in adults may give rise to no symptoms beyoud a mild degree 
of constipation. The abdomen is often not obviously distended. 

The gas in the plated pelvic colon is under considerable pressure. la 
small children it pushes the diaphragm up and tic abdomin.aI wall forward, 
but in older children and in adults the appearance of the abdomen is geDcraily 
less abnormal and is sometimes quite normal, as the diaphragm, which 
receives no support from above owing to the negative intra-thoracio pressure, 
gives way earlier than the abdominal muscles. The increase in the capacity 
of the upper part of the abdominal cavity produced in this way provides 
sufScient space for the greater part of the dilated colon. In spite of the fact 
that the diaphragm is almost completely out of action and that the capacity 
of the chest is much reduced, there is no complaint of dyspnoea. Several 
of my patients were oble to take strenuous exercise without difficulty, and 
the majority were physically well developed. In most cases the left dome 
of the diaphragm is alone involved ; it may reach the level of the third or 
fourth rib and is always higher than the right dome. In 2 of my cases 
the heart was pushed over to the right. In 5 the pelvic colon was so long 
and dilated that its upper extremity crossed the middle line after reaching 
the diaphragm on the left side and passed upwards in front of the liver so as to 
intervene between its upper surface »nd the right dome of the diaphragm. 



ANAL ACHALASU AND aiEGACOLON 6f)7 

Ita gas-containing cavity was seen with the X-rays to be in contact with the 
diaphragm on both sides. 

Eventration of the DiAPHRAaM.—As the diaphragm in megacolon is 
displaced into what ia normally part of the thoracic cavity, the condition 
present might with justice be called eventration of the diaphragm. This 
name is, however, generally reserved for a condition in which the high position 
of the diaphragm is the resnit of a congenital defect in the muscnlatnre of 
the left half of the diaphragm, which is represented by a fibrous membrane 
containing only a few scattered muscle fibres. In deep respiration it moves 
passively np in inspiration and down in expiration — t.e. in the reverse direction 
to that taken by the normal right half of the diaphragm. When the high 
position of the diaphragm is secondary to megacolon there is a small move- 
ment in the normal direction. 

The eventration of the diaphragm which results from maldevelonracnt of 
its mnsculature ia very tare compared ^th that dne to megacolon, as I 
have seen only 2 cases of the former compared with 42 of the latter. 

If the term “ eventration of the diaphragm ” is to be retained at all, it would 
be more logical to include all cases m which the diaphragm is abnormally 
high, instead of confining it to those ia which it results from a congenital 
defect in development. Cases would then be classified as follows : 

(1) Primary and due to maldevelopmcnt of one-balf of the diaphragm. 
This is always left-sided. 

(2) Secondary to atrophy following interference ^ritb the nerve supply. 
This may, of conise, occur on either side. It is a result of (o) disease, most 
commonly secondary carcinoma, but occasionally primary carcinoma of 
the long, tubercnlosls, Hodgkin's disease and anetuysm ; and (M tberapentio 
division or avulsion of the nerve.^ 

(3) Secondary to (a) aerogastrie bloqnie (p. 0Q5) and (h) acrocolie bloqn^ 
in megacolon. 

Radioloqical Examination. — Everj' X-ray examination should begin 
with an inspection of the patient in the erect position before he baa had an 
opaque meal or enema. The possibility of a megacolon is at once suggested 
by the discovery of eventratJon of the diaphragm. The abnormally high 
porition of the left dome of the diaphragm presents such a strikuig appearance 
that it can hardly be missed. I have alraady pointed out that it is much 
more freqnently caused by racgacolon than by primary atrophy of the 
diaphragm, in which the left side moves upwards during inspiration while 
the right side moves downwards in the normal manner. It Is generally 
possible in m^scolon to recognise the outline of the eaormoaslf dilated air- 
containing loop of pelvic colon and to distinguish it from an abnormally large 

f ss-bnbblc ia the fundus of the stomach, which is always limited below by the 
orizontal upper border of the shadow of the gastric contents. When a gas- 
containing cavity is seen under the right dome of the diaphragm, as well os 
the left, the diagnosis of megacolon is certain. 

An opaque meal does not help greatly in the dia^osU of megacolon, 
but it is a very valuable corrective for the fabe conclusions which are likely 
to be drawn from an examination after an opaque enema. It shows how 
much of the colon is undilated, the degree of stasis present and where 
the sta&b ocenrs. The small intestine is always normal, and in most cases 
the large intestine os far as the end of the iliac colon is normal in else and 
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allots little or no stasis. W'heu the bariam passes bejond ibe iliac colon it 
is lost ill tiie large cavity of the pelvic colon, small spots of opaque material 
being scattered over the whole of the enormons area it occupies. Stasb of 
Tarymg degree ia alwaj's present in the pelvic colon. In well compensated 
cases, in which the bowels are opened daQy, there ia no delay in the evacuation 
of the greater part of the opaque meal, bnt a small quantity generally lemains 
scattered tbrougb the pelvic colon for many days or even weeks. 

An X-ray ezanunation after an opaqnc enema gives the only means of 
recognising the exact anatomical condition present in mcgacolon. It b, 
however, essential to watch the finid being run m, as it is otherwise impossible 
to interpret a radiograph owing to the la^e amount of overlapping of different 
segments of the bowel caused by the enormous dilatation of the pelvic colon, 
the uppermost loop of which is often mistaken for the splnuc flexure. The 
fluid IS seen to nm straight upwards tliroogh a greatly dilated rectum and 
pelvic colon to the left dome of the diaphragm. Even if the rectum is not 
found to be dilated on digital examination, it is always distensible and no 
resistance in the passage of the enema into the pelvic colon is encountered; 
it is, in fact, often impossible to recognise where the rectum ends and the 
pelvic colon begins. After teaching the diaphragm, the fluid passes dowuwa^ 
again, but often not until it has made a more or less complicated loop, which 
may reach the right dome of the diaphragm in &ont of and above the liver. 
It finally reaches the left brim of the pelvis, where it passes upwards again 
along the iliac and descending colon to the splenic flexure and thence without 
difliculty to the emeum. The splenic flexure, together with that of most of the 
transverse colon and all of the descending colon and iliac colon, is'entirriy 
obscured by the peine colon, which Ues in front of it. Very large nnautitles 
of fluid are requited to visualise the whole colon, and the pelvic colon alone 
may have a capacity of 6 to 12 pints. The colon in children may hold as 
much as 4 to 6 pints, and in babies 1| to 2 pints. 

The size of the colon, os shown in a radiograph taken after the injection 
of an opaque enema, b not an mdication of its actual size nor a measure of 
its tonicity, but an indication of its duteosihility. Even if the fluid is injected 
at a pressure insufficient to cause discomfort, the size of the various segments 
is often mneb greater than what it is when seen with the sigmoidoscope or 
after an opaqne meal. The radiographic appearance after an opaque enema 
docs not correspond with the condition present immediately before it u 
given, because the walls of the colon relax in order to allow more and more 
flmd to enter until the maximal size which has been present at any recent 
time is attained. This explains why the pelvic colon in a case of megacolon, 
in which more or less complete recovery hos followed treatment, often appears 
to be as large as ever when examined after an opaque enema, though any 
abdominal distension present before the treatment may have disappeared 
and an opaque meal and sigmoidoscopic examination show no abnormality. _ 

Prognosis. — ^Megacolon is compatible with perfect health. The majority 
of my patients came on account of nothing more than constipation, which 
was generally no more severe than that occurring in many individuals with 
no organic disease of any kind. In font it was accidentally discovered in the 
course of a routine investigation on account of abdominal symptoms caused 
by some other condition. Toxic symptoms are rare unless aperients have 
been taken in excess. Only in exceptional cases, in which the X-rays show 
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that Beverc stasia occurs in the csncum and ascending colon as well as in the 
pelvic colon, may true intestinal toxajmin occur. As 16 out of the 36 private 
cases were over 60 and an additional 9 were over 40 when I first saw them, 
although the condition had presumably been present for many years, if not 
from imaucy, mcgacolon docs not as a rule shorten life. 

Only three of my patients died directly as a result of the mtestioal con* 
dition — all after operation. A fourth patient died after excision of a carci- 
noma, which had developed in the dilated colon. Of the three fatal cases 
ft woman of 22 died after colectomy in 1912, and a boy of 6 died after ileo- 
rigmoidostomy performed as a preliminary to colectomy in 1914. With oar 
present knowledge of the condition both of these patients could have been 
relieved by non-sut^cal means. The third case was a roan of 55, who died 
after an operation for vohTdus of the cascam five years after I s&vr him. 

All the children I have seen since the war with megacolon are developing 
normally and appear to be noue the worse either physically or mentally 
for having had a dilated colon. 

Complications.— Voli'uhM. — ^In a small proportion of cases the patient 
complains of sudden attacks of very Bcvere pain with abdominal distension. 
Slight attacks, in which the pain is not very severe and the distension is 
slight, occur much more frequently ; they ate probably of the same natnxe 
as the severe attacks and are caused by the twisting of a loop of the dilated 
pehne colon. Both types of attack may last a few hours or a few days, 
and almost alwap subside spontaneously. 

Coroinoma.— In one of my patient^— a man of 64— a carcinoma bad 
developed in the dilated colon. 

Treatment. — The main object in the treatment of megacolon is to lessen 
the rcsUtance oCcred by the closed anal sphincter to the passage of fences 
and gas. Kapld stretching of the sphincter is not as a rule effective, as it 
quickly contmets again to its octgiaa) state. For a permanent resolt to 
be obtained the postural tone of tbe muscle fibres of the sphincter must be 
permanently reduced. This can best be attained by tbe use of a conical 
ebony bougie, which is passed every morning just after the first attempt 
to open the bowels has been made. Tbe bougie is pushed slowly in as far 
fts it will go without causing discomfort and kept in position for half an 
hour. Patients soon learn to pass it for themselves, and the mother or nurse 
can pass it for children. A eecond attempt to defecate is made immediately 
afterwards. At the end of about a week the bougie need be kept in position 
for only a quarter of an hour. At the end of n month it is passed on alternate 
days, then once a week, and finally it is used only from time to time if a slight 
returo of symptoms should occur. 

When a child with megacolon comes under treatment there is generally 
a large accumulation of faces in tie pelvic colon and in abont 50 per cent, 
of cases in the rectum as well. The latter cases are easier to treat, as when 
the rectum is empty and a secondary kink has developed at the pelvi-rectal 
flexure, treatment of tbe anal achalaaa does not help until the pelvic colon 
has been kept comparatively empty for some time so that its contents can 
pass without difficulty into the rectum. In adults such an accumulation 
:s less frequently found, though in neglected cases and in all of tbe com- 
paratively small number which have come to autopsy, huge quantities of 
fxces are present. In both children and adults there is always a very large 
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accmnulation of gas in tLe dilated segment of bowel. Before any permanent 
improTemcnt can be attained, the fscoes and gas most be evacuated as com* 
pletel^ BS possible. Aperients are qnite nseless, and enemas are not alwajs 
effective, as a good deal of the water injected is often retained. Enormons 
accumulations may sometimes be evacuated bv the dail^ use of an ounce of 
liquid parafSn three times a dar by mouth and a retention enema of 5 to 10 
ounces of paraffin every night unffl the colon is completely empty. If this 
fails, the fmees roust he removed digitally nnder spinal ana-sthesia. 

After the colon has been evacuated and the resistance offered by the 
anal sphincter reduced, the patient is generally able to pet his bowels satis- 
factonly opened every day. Ko aperient should be given, but it is wise 
to prevent the feeces from becoming bard by means of liquid paraffin. In 
many cases no further treatment is required. Sometimes, however, especially 
if the dilatation has been excessive, there is still a tendency for fsces to 
accumolato in the pelvic colon in apite of the bowels being opened dailv. 
It is then necessary to give an enema perhaps once a week or once a month. 
Id some cases the best results are obtained with a very large enema, as much 
. as 8 or 10 pints being run in under low pressure ; in others, most of the water 
is retained when lar^e quantities aro given, and quite satisfactory results 
arc obtained with a single pint ^ ' 

^Vben attacks of pam and distension, presumably caosed by a partial vol- 
vulus, recur in apite of treatment, Imm^ate relief can often be ootain^^ by 
the passsgo of a long fiatus tube with the patient in the knee-elbow position. 
If this fails and the pain is eevete. morphine and atropine should be 
injected. Belief almost always follows, but if the .attacks ato frequent and 
severe, the dilated loop forming the volvulus should be excised in airco 
interval. 

Such operations as colostomy, Ueo-sigmoidostomy and colectomy, which 
were formerly performed for megacolon, had a very high mortality and rarely 
led to any appreciable improvement, as the primaiy seat of obstruction— tie 
anal canal — was left untouched. Various operations on the sympathetic 
nervous system have been performed in order to reduce the tone of the ana! 
sphincter, but this object can be very much more eimply attained by local 
treatment. The operation, which was only successful in children, Has tie 
further disadvantage of being followed in males by permanent loss of ejacu* 
latorj' power and consequent sterility. It is now known that complete relief 
may ocenr after spinal anaesthesia, and it is probable that the good effects of 
sympathectomy in children were really tho result of the aniosthetic used for 
diagnostic purposes or for the operation. 

Artbok Mubbt. 


ACUTE INTESTINAL OBSTRUCTION 

Acute intestinal obstruction is a condition in which the passage of tie 
contents along the intestinal cuial is more or less suddenly obstructed eitler 
completely or in greater part. Only mechanical causes of intestinal obstruc- 
tion will be dealt with in this place, conditions of paralysis or spasm causing 
obstruction being considered elsewhere. 
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Etiology. — The causes of acute intestinal obstruction are numerous, 
and may best be considered under (I) causes within the lumen of the bowel, 
(2) causes in the wall of the bowel, and (3) causes outside the bowel, while 
there are two additional conditions — iutn^usception and volvulus — which 
do not come under any of these categories. 

1. Causes within the lumen of the bowel giving rise to acute obstruction 
arc galhstones, faecal accumulations, and, very rarely, true foreign bodies. 
Iiargo gall-stones enter the intestine through a fistula between the gall- 
bladder and duodenum or, more rarely, some other part of the intestinal canal. 
Gall-stones are generally passed spontaueonsly ; when this docs not occur the 
site of impaction is often the lower part of the ilernn near the ileo-cnecal 
sphincter. FiEcal accumulation Is a common cause of an acute termination to 
a case of chronic obstruction, but even ndthout any previous narrowing it may 
cause obstmetion. In auch cases the fascal mass may be enormous in size 
and of a atony hardness ; it leads more frequently to the pseudo-diattb<ea 
of parti.al obstruction than to complete obstmetion. 

2. Causes in the wall of the bowel give rise in most cases to chronic rather 
than acute obstruction ; the commonest of such uanrowings are those due 
to cancer. These conditions arc discussed elsewhere, and it is only their 
liability to an acute tenninarion which needs consideration here. Such a 
final catastrophe may result from the impwtclioQ of f®cc9, or acute paralysis 
of the intestinal wall with or withont peritonitis may develop. Congenital 
strictate is a tare cause of acute intestinal obstruction in early infancy ; 
apart from stricture of the rectum, the commonest site is in the duodeniun, 
just above the entrance of the bile-duct, or in connection with Meekers 
diverticulum. 

3. The most common cause outside the intestine is strangulation of a 
portion of intestine by congenital or adventitious bands, diverticula or 
peritoneal adhesions. Such bands may result from old tuborculons or 
mfiammatory disease, oc may be a sequel to a laparotoruy. They may be 
produced by the sdlietence of nonnsi structures, such os the omentum, 
fallopian tube or appeudix to other abdominal organs, or may result from 
the presence of a persistent hicekers diverticulum. The latter may remain 
attached to the umbilicus, or its free end may become adherent. Such 
bands may obstruct by bridging across a portion of bowel, or o knuckle of 
bowel may become twisted round or under them, or, if the band is not long, 
mere kinking at its point of attachment may be sufficient to obstruct the 
lumen. Internal hernias may give rise to atrangulation and intestinal obstruc- 
tioa ; their commonest sites are congenital or acquired slits or tears in the 
mesentery or omentum, one or other of the normal peritoneal fosste, or, 
more rarely, the foramen of Winslow or congenital or acquired apertures in 
the diaphragm. The peritoneal foss® into which such internal berni® may 
pass ate situated in the neighbourhood of the duodeno-iejunal flexure, in 
the peri-c®eal region, and in the toot of the pelvic mesocolon. 

4. Intussusception . — By iutossusception is meant the passage of one 
segment of iutestine into another immediately below. When this occurs a 
tumour is formed consisting of three layers, the outermost or intussuscipiens 
being the portion of bowel into which inva^ation is occurring, and the 
inner two constitutiog the iutussusceptiira, which therefore consists of an 
entering layer aud a returning layer. Between these latter is the strangled 
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DiescatcrT, interference with the vessels of which epcedily oocnrs and 
induces changes in the intussasceptom. The apex is the distal part of the 
mtussnsceptum, and the neck the narrow part where the returuing layer 
tnms to becom<^ the sheath or intussoscipiens. 

The chief catise of mtirssusception is undue enlargement of the intestinal 
lyTnphatic tissue producing irregular moscular notion, aided no doubt by 
an unusually long mesentery, and by an atonic condition of the ileo-csxa! 
sphincter. All these three factors, particularly the first, are most commou 
in early childhood, and intusaosception is consequently rare at other ages ; 
70 per cent, of cases occur in infants under a year old. In adults an intestinal 
polypus or carcinoma is often the stailmg-point of the invagination, which 
generally differs from that occurring in infants by being chronic instead of 
aente. 

Various forms of intussusception occur, of which the Ueo-caical variety, 
with the ileo-cajcal valve as iis apex, constitutes about 70 per cent. Enteric, 
colic, ileo-coUc aud multiple intussusceptions are less fccquent. An intus- 
susception always increases at the expca<»e of the eusheathiog layer, its apes 
remaining constant. 

6. Volvulus is a coodition in which a coil of intestine becomes twisted 
on itself around its mesenteric axis, lending to interference with its ciiculstlou 
and with the passage of its contents. It occurs most frequently in the pelrie 
colon and the ileum, but may affect the ctccnin or any part of the intestine 
with a mesentery. It usually oceuxa late in life, is commonest in males, and 
depends partly upon an abnormally shaped mesentery and partly upon 
loading of the loop from chronic constipation. The dilated coils above a 
chronic obstruction are especially Ibble to become twisted and so bring 
about an acute termluation to the case. 

Pathology. — In acute intestinal obstructions the conditions found &I1 
mainly into two groups depending on (1) the occurrence of obstruction of 
intestme with a previously normal lumen, and (2) acuta obstruction ter- 
minating a case of gradually increasing chronic obstruction 

1. In most cases in this group a portion of intestine is strangulated in 
addition to tbe obstruction to the lumen of the bowel, and consequently tbc 
condition of the intestine must be considered in throe regions — namely, above 
the obstruction, below it, and in the strangulated coil itself. An exception 
occurs in the acute obstruction produced by an impacted foreign body, 
where, of coarse, there is no stTangulation. 

{a) The intestine above an acute obstruction is usually greatly distended, 
its walls ate at first pale and thin, and later mdematous and purple in colour, 
and the extent of these changes rapidly iocreosoa upwards as the obstruction 
persists. The distended coils oro full of flnid (partly the normal dammed- 
back secretion, partly an exudation of serum), and as the case progresses 
bacteria escape through the distended and paralytic coils, and lead to pen- 
tonitU. These changes ate far mote marked in small intestine obstruction 
than when the colon is alTccted. 

(6) Below the obstruction the coils are, as a rule, empty, contracted and 

(c) As a result of circulatory interference, the strangulated co3 
becomes distended with eifused blood and gas, the latter mainly COj, which 
cannot be absorbed. It is pnrple in colour, tense, cedematoua and para- 
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lysed, and it exudes bloodstained flnid both into its lumen and into the sni- 
rouuing pcritonctan. If the strangoJaUon is sufficiently eerere to obstruct 
arteries as well as veins the coil becomes gangrenous in less than an hoot. 
Such a coil is grey and loses its peritoneal aheen ; it is flaccid and exudes free 
gas and stinking fluid into the peritoneum. This condition is, of course, 
irrecoverable, but in less complete atrangnlation tbe intestinal wall quickly 
returns to normal when the strangulation is released. A strangulated coil 
soon looses power to prevent the passage of bacteria, and if left alone its 
vessels inevitably become thrombosed, and its walls become gangrenons 
and ultimately perforate. The contents of an obstmeted loop are pro* 
foundly toxic, the toxicity being greater the higher in the course of the 
alimentary canal the obstruction is situated. 

2. ^Vhen acute supervenes on chronic obstruction, the bowel has already 
had time to accommodate itself in some degree to the presence of narrowing 
of its lumen. The final blockage of the passage is moat frequently due to 
impaction of feeces in tbe narrowed part, or looking adhesion, volvulus or 
acute paralysis of the intestine above it. In such cases tbe already existing 
hyperfeophy above the obstruction gives place to rapidly increasing disten- 
sion, and as a result the intestinal circulation is interfered with, and gas, being 
no longer efficiently absorbed, collects within the bowel. The enteritis and 
ulceration usually present in some degree above a chronic obstruction rapidly 
increase, and perforation and consequent peritonitis speedily follow. 

Symptoms.— Tbe symptoms of acute intcatinal obstruction vary to a 
ccitsin extent with the particular cause of tbe condition, but some of them 
are present in all cases. Of the general symptoms, pain, vomiting, con- 
stipation and collapse ate the most important. 

Pain is an early symptom and is very severe, in many cases a patient in 
perfect health being snddeoly seized with an acute abdominal pam which 
doubles him up ana never remits. At first the pain is stabbing in natore, 
but later he complains of exacerbations which are colicky in character, and 
which occasionally servo to localise the obstruction. If the case is allowed 
to progress until peritonitis aupervencs, the continuous pain and tenderness 
associated with that condition ere present in addition. 

Vomiting, preceded by naosea ond eevere retching, usually comes on 
about an hour after the pain, but it may be delayed for 8 or 10 hours. Once 
it has begun it continues with increasing frequency, and from the second 
to the fourth day it becomes fasca! in character. The higher the site of tbe 
obstruction is situated in the bowel, the greater the vomiting and the sooner 
it becomes fecal. Precal vomiting is not due to antiperistalsis, but is caused 
by the stagnant and excessive secretions of the portions of bowel above the 
obstmetion, gradually extending upward until they overflow into tbe stomach 
and cause vomiting. The fecal character is accounted for by the remarkable 
speed with which Bacillua coU and other organisms multiply in the stagnant 
contents. 

Constipation is as a rule absointe, although the bowel below the obstruc- 
tion may empty itself shortly after the onset of the pain and vomiting. 
Neither fa?ces nor flatus are passed, and cnemata after washing away any 
feecal material present in the bowel below are either retained or return slowly 
without force. 

Collapse is early and severe. The patient is prostrated, auxious, and 
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restless, the pulse is rapid, emaU and thready, the temperature subnoraal, 
and the extremities cold and clammy. The collapse is partly reflex from 
stimulation of the vagal and eplandmic nerve endings in the abdomen, and 
is partly due to loss of floid from sweating and excessive intestinal Bccretion. 
A very important part is also played by the toxic intestinal contents ; the 
higher in the bowel the ohstruction is situated the greater is the toxicity 
of the stagnating contents. 

In addition to these cardinal symptoms the patient presents certain 
other important signs. The tongne is dry and the teeth are covered with 
sordcs. The abdomen at first is not tender to touch, and sometimes pressure 
may relieve the pain. It is often not distended, though in some conditions, 
such as vchmlus, the distension may be extreme. If acute obstruction 
supervenes on chronic obstruction visible peristalsis may be present, and the 
coils can be felt to harden under the hand. Occasionally a tumour is felt 
in the abdomen, especially in intussnsception, where a sausage-sliaped mass 
can frequently be felt. On aoscoltation intestinal sounds are present in 
increased intensity, and arc high-pitched in character. If the case goes on 
nntil peritonitis supervenes the symptoms of that condition develop ami 
consequently the abdominal picture changes. In acute intestinal obstruc' 
tion the urine is scanty and highly coloi^, and when the obstruction is 
low in the bowel it contains a great excess of indican. The viscosity of the 
blood is increased from loss of fluid ; this probably accounts for the frequent 
cramp-lilcc pains in the limbs. 

Dmgnosis.~The diagnosis of acute intestinal obstruction is usually e^yi 
but the farther dHerentiation of the site and nature of the obstniction, 
though sometimes fairly simple, is often impossible before operation. The 
history is of importance in deciding whether the aente symptoms hare super* 
vened oa those of chronic obatcoction, in which case similar bat less severe 
attacks which were relieved by enemata or purgatives may have occurred. 
A previous history pointing to gall-bladder trouble, particularly if the onset of 
obstniction is somewhat less acute than usual, euggests gall-stone impaction. 
Inquiry shoald be made for evidence of abdominal attacks saggesting appendi- 
citis, salpingitis, or other conditions, which might prodace bands. 

The presence in an infant of a sansage-sfaaped tnmoor, which can be felt . 
to harden and is sitosted usually in the upper abdomen, with tenesmus and 
the passage of blood and slime, acute attacim of colic causiug the child 
to scream and to draw up its legs, with occasional vomiting, forms a 
characteristic picture of intussusception, and enables a confident diagno^ 
to be made in many cases. In donbtfal cases, examination under anasthesia 
ouLy bft ami wrCaL sx.i.nmoaJl.'/j'z. vi'i.y the ic.tatwacft5tiQn to 

be felt. 

In volvulus the onset is acute, bnt collapse may be absent. Vomiting 
is not frequent at first, but the characteristic feature is the rapid o^et and 
extreme degree of distension. This distension may at first be localised and 
indicate the seat of the volvulus, bnt it soon involves the whole abdomen 
and may cause severe cardiac and respiratory embarrassment. 

Distension implies interference with the blood supply and consequent 
deficient absorption of gas from the bowel ; it is thus a valuable indication 
as to whether strangulation has taken place as well as intestinal obstruction. 

The conditions from which aente inteatlna! obstmetion has to be differ* 
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cntiated arc numerous. The most important is hernia, and a careful ex- 
amination of the hemiai apertures shomd always be made. In some cases 
of small femoral hemue in fat persons it is very easy to overlook the 
condition, and in the rare obturator hernia dia^osis is frequently only 
possible on opening the abdomen. FaDcal impaction is another important 
condition to be considered, particularly in view of the grave results of 
laparotomy mistakenly undertaken for its relief. The history of chronic 
constipation and the presence of hard or putty-like masses in the rectum or 
pelvic colon should prevent errors. 

Peritonitis is often a source of diDBculty. The extreme tenderness and 
rigidity, the absence of fxcal vomiting, the partial nature of the constipation 
at first, as well as the temperatare, history, and silence of tho abdomen on 
auscultation ate distinguishing features. Difficulty may arise from con- 
ditions causing acute stimulation of the sympathetic nerve, such as torsion 
of the testicles, ovary, or omentum, or the passage of a renal or biliary calculus. 
Careful inquiry of tho history, the characterisuc distribution of pain in the 
coh’cs, examination of the scrotum and vagina and of the urine will nsnally 
lead to a correct diagnosis. Further, in these conditions enemata generally 
result in passing of flatus, and the course of the disease does not follow the 
usnal sequence of cases of acute intestinal obstruction. In acute pan- 
creatitis the pain is localised in the epigastrium, while the constipation is 
usually not absolute. 

Lead colic can be distinguished by the blue line on the gums, the history, 
the blood piotore, the absence offiecalent vomitlog, and the result of enemata; 
while a routine neurological exanunation will distinguish tabetic crises. 

Bare conditions which may lead to mistakes are embolus or thrombosis 
of the superior mescuteric vessels. In embolus some cardiac lesion is usually 

S resent, and in thrombosis there may be evidence of cirrhosis, gall-bladder 
isease or thrombosis of other veins, while hrematemesis and melama are 
common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intes- 
tinal obstruction, but in the majority of cases, if operation is not undertaken, 
death occurs at varying intervals, the average being after G days. Once 
tbe obstruction baa been relieved by operation recurrence is uncommon, 
excepting perhaps in cases due to adhesions following operation. Even 
when operation js undertaken sente intestinal obstruction has a grave out- 
look, depending partly on tho length of time elapsing before operation and 
partly on the nature of the lesion present. Other conditions materially 
affecting the prognosis are the age and general condition of the patient, 
and the presence of toxsemia, septiesmia, peritonitis, or coniplicating con- 
ditions elsewhere. 

Treatment. — ^Excluding cases of ftecal impaction the treatment of all 
cases of acute intestinal obstruction is immediate operation. The object 
of the surgeoa is to locate tho seat of the obstruction, and to relieve it as 
quickly as possible with the minimum of handling and exposure of the 
abdominal contents. When the abdomen is opened a collapsed portion of 
gut is sought, as it helps to locaL’se the scat of obstruction. When found, 
the obstruction must be relieved in the simplest possible manner, by reducing 
a hernia, dividmg a band, reduction of an intussusception by manipulation, 
removing a gall-stone, etc. If, however, the obstruction cannot be relieved, 
23 
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or if tlie bowel is too sererclj damaged to return to tbe abdomen, it is wise 
simply to establish drainage above the obstruction and to wait till the acute 
nenod is passed before undertaking further measures. In cases with much 
distension, where the obstmetion is obviously in tbe colon, and where an 
exploration would entail considerable handling, the proper treatment is 
undoubtedly to perform a blind cmcoatomy and to delay further procedures 
untn the distension has been relieved. Apart &om operation, eahne solutioa 
should be given intravenously, by the continuous drip method to combat 
the loss of chlorides and fluid, and opium may he given to relieve pain once 
the diagnosis is established and operation agreed to. Gas-gangrene anti- 
tosn (B. tcelckii) is of value in combating toxicmia, and helps to relieve 
distension. It should be given intramaseolaily, the initial dose being 10,000 
units, followed by 4000 units on the two next successive days. 


APPENDICITIS 

etiology.-— The two sexes are affected cqualJy. No age is exempt, bat 
whereas acute appendicitis is more common in children, chronic appendicitis 
is more common m adults. 

The appendix may become infected either by organisms spreading from, 
the lumen of tbe cscam or conveyed by the Mood, In the former case, the 
original infection may presumably come from infected food, but septic foci in 
connection with the teeth, tonsils and naso-pbarynx ore nndoubtem^ of more 
importance. The latter are also the chief sources of hsmatogenous infectioo. 
The commonest organism is tbe Bacillus colt communts ; next in order of &e* 
quency come streptococci and staphylococci. The proteus, tubercle and 
actinomycosis organisms are rare. Congenital or aeqeured abnormalities are 
present in a considerable ptoportion of cases. In the former the appendix ie 
not fully descended, is of the infantile variety, or is twisted on itself. la 
the latter, there arc adhesions or kinks caused by previous inflammation 
either of the appendix itself or of neighbooriug organs ; and in many cases 
tbe bands resulting from chronic intestinal stasis lead to kinking of the 
appendix. Obstmetion to its lumen from .any of these causes produces 
stagnation of its contents, and provides tbe necessary conditions for bacterial 
invasion. Foreign bodies are soother cause, but they occur less frequently 
than might bo expected. Intestinal worms, pins, and fruit pips and stones 
have all been met with, but by far tbe commonest foreign body is the ^ 
called “appendicular concretion,*’ formed of inspissated f.ecal material 
moulded into shape by tbe appendix itself. 

4CUTE APl'ENDltirnS 

Pathology. — la catanha! appendicitis the mucosa only is affected, but 
in the commoner diffuse type all the coats are involved, the organ being hyper" 
tcmic, rimd, tense, and swollen, and the mneous membrane being frequently 
ulcerated. Later the lurncn of the appendix becomes filled ivith ptis, and 
if there is obstruction, empyema of tue organ resnlta. Later still, local or 
general gangrene occurs, the most frequent sites being the tip or the b«e. 
Perforation is very liable to take place at any of these stages, leading either 
to a localised appendicular abscess or to generalised peritonitis. The cbie* 
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factor in determining wliich of these two complications will occur is the vim* 
lence of the organism, since it reqoircB time for tho reaction of the peritoneum 
to come into play sufficiently to localise the results of perforation to the 
immediate neigbt^nrhood. If the lumen of tho appendix is obstructed by 
a stercolith, acute appendicular obstruction results, and the tension of decom- 
posing faxjal matter •within its lumen leads to rapid gangrene and perforation. 
In milder cases the infiammation tends to resolre, and tho appendix may 
return to an apparently normal condition, but if the attack has been at all 
acute, either adhesjona or narrowing of the lumen generally remain, lea'ving 
it far more liable to further attacks of inflammation. If perforation ard 
abscess formation occur and operation is not undertaken, spreading peritonit i* 
results. Suppurative pylephlebitis may result from spread of infection along 
the mesenteric veins either with or without perforation of the appendix. 

Symptoms. — In nearly all cases tho following symptoms ate present, 
though they may vary in degree — (1) sudden abdominal pain, (2) pvreiia, 
(3) increased pulse rate, (4) gastro-intestinal symptoms, (B) local sigM. 

1. Sudden abdominal pain . — ^The onset is usually sudden, the patient 
being seieed with severe abdominal pain, often severe enough to produce 
collapse and vomiting, and often referred at first to the le^on of the um- 
bilicus, particularly in children. Later the pain becomes more or less local- 
ised to the right iliac fossa, and ma^ be of considerable intensity. In the 
obstructive type of case, colicky pam marks the onset, unassoejated mth 
fever or increase of pulse rate, and continues until j^rforation results, or 
oMration is undertaken. In very Mvezo cases, especially in children, and 
wueie early gangrene occurs, the pain ma^ be comparatively slight after the 
initial onset, and in other cases the affection may progress to abscess forma- 
tion with relatively little pain. Such cases are, ho'wever, the exception, and 
the pain is neually s prominent symptom. 

2. Pyrexia is almost always present at some timo during the attack, 
except in cases of the obstructive type, where its absence is apt to lead to 
mistakes in d^gnoris, but its height is no measure of the severity of the lesion 
in the appendix. There is sometimesarigorst the onset, and the temperature 
in an average case varies from 100" to 102", rarely higher. A rise only to 
99° or 100® is not uncommon, but is important, as very few cases occur in 
which there has not been some pyrexia at eome period of the attack. IThen 
a localised abscess has formed, and in very severe cases with perforation and 
generalised peritonitis, the temperature may be normal or subnormal 
througboQt, 

3. The pulse rale is usually increased and tends to continue to increase as 
the disease progresses. In cases of appendicular obstruction there may be 
no increase m the pulse rate until perforation has occurred. 

4. Gastro-intestinal disturbances are almost invariably present. The 
tongue is furred and rapidly becomes dry. Vomiting is frequent. There is 
usually vomiting at the onset of the attack, and though this persists in the 
severe cases with •peritonitis, it may pass off, but nausea usually continues. 
Constipation is the rule, and in the majority of cases is absolute. Djanbcea 
is, however, by no means uncommon, indicating usually a pelvic position of 
tho appendix, in which the inflammation spreads to and irritates the rectum, 
li the process is allowed to progress, complete constipation resulting from 
peritonitis and consequent paralyris o£ intestinal movements euncs. 'Even 
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before this stage has bees reached, auscultation over the region of the cascnm 
often reveals a complete absence of the usual intestinal sonnds, vrhich may he 
of considerable help in dis^oss. 

6. Local signs . — ^Tbeie is uanally no dlstenmon of the abdomen at the 
onset of the attack, but on inspection it vill be seen that the lower abdomen 
moves less freely than the upper on reapiration, and the right side less than 
the left. There is frequently bypersesthesia of the skin in the right iliac 
fossa, and occasionally some oedema can be discovered by loosely picldng up 
the skin and subcutaneous tissues between the fingers and comparing with 
the other side. There is great nudity of the ri^t rectns muscle, and this is 
probably the most important ungle aign ; the rigidity is often too great to 
allow of any proper deep palpation. In addition to the rigidity there ia 
«cat tenderness and pain on palpation, which has its masmum at ATac- 
Buiney’a point, mtuated at the )u&etioD of the outer and middle thirds of 
a line drawn from the anterior superior iliac spine to the umbilicus. In 
children the maximum pain and tenderness are often in the region of the 
umbilicus. In some cases an ill-defined mass can be felt in the right iliac 
fossa, and the longer the history, the more likely is such a mass to be present. 
It b constituted mainly of adherent coils of intestine and omentum surround- 
ing the inflamed or perforated appendix. Rectal examination is often of 
value, and in many cases s tender mass can be felt on the right side of th« 
rectum, when none can be made out from above. Conaderable irritabiUt; 
of the bladder may be present, especially with a pelvic appendix, and the 
urine, which is ecauty, frequently contains albumin. 

A blood count is occasionally of value for purposes of difierential diagnosis, 
and naually shows a leucocytosls of from 15,000 to ^,000. 

In many of the worst cases, some or all of these signs and symptoms may 
be absent, but with a careful examination and a clear history it is usoallf 
possible to reach a correct diagnosis. 

In some cases an abnormally rituated appendix gives rise to characteristio 
symptoms. IVitb a retro-ciscsl appendix, local signs in the right Iliac fo^ 
may be absent, there being instead great pain and tenderness in the loic, 
and rigidity without great tenderness of the right rectus. These cases are 
specially apt to develop subdiapbragmatic abscess, and later empyema, in 
appendix running down into the pelvis is apt to give diarrbeea and bladder 
imtability, local rigidity may be slight and a mass can usually be felt per 
rectum. An appendix running directly inwards may occasionally give rise 
to left-sided symptoms. 

Coucse.— Where a correct diagnosUU made, early operation, should be 
undertaken at once, lor reasons to be discussed later, but if for any reason 
operation ta delayed the case may take one of three posable courses. 

(a) Oradual recovery may ensue, and in first attacks this will occur m 
a large number of cases. Improvement begins about the second or third 
day and the aente symptoms generally sahside in a week. In such cases ttc 
patient is extremely liable to bare loriber attacks, a liability which^ is in- 
creased in proportion to the degree of change which has occuiwd in the 
appendix. 

(b) In many cases, as the result of tdeeration or perforation of the appendix, 
the local ayraptoms not oidy do oot disappear, at the end of the fiwt week, 
but persist and become aggravated. !nie temperature usually rises and 



APPENBICITIS 


709 


there may be rigors, wldle at the aame time tumour becomes palpable in 
the iliac tossa. Jq some cases the abdomiaa} wall may become cedematous 
and indurated, and the patient frequently begins to lose weight rapidly, to 
sweat profusely and to show all ue signs of closed suppuration. If an 
operation bo now performed, an abscess is found in connection with the 
appendix, having definite walls composed of adherent and matted intestine, 
omentum and parietal peritosenm. Such abscesses often contain large 
quantities of very toul-sraelUng pus, and if left alone may bnrst into the 
rectum or general peritoneum, or more rarely on to the surface, iisvalJy in 
the neighbourhood of the umbilicus. Spontaneous recovery may follow 
rupture into the rectum or on to the surface, but in the other cases death is 
almost certain to ensue. 

(c) The third result of an unoperated attack of acute appendicitis, and 
by far the commonest cause of death in this disease, is generalised peritonitis. 
This may occur either from perforation of the appendix before limiting 
adhesions have had time to form, as in cases of the obstructive typo, or it 
may occur without any perforation at all. lu the latter case bacteria pass 
through the wall of the infiamed appendix and set up suppuration in the 
neighbourhood ; if the resistance is poor, this involves the neighbouring 
peritoneum and ultimately leads to a generolii^d infection, lu other cases 
a localised abscess may form and later burst into the peritoneum, a resuie 
often precipitated by sudden exertion on the part of the patient, injudicious 
palpation, or the administration of aperients. The great danger of append)* 
citis, and one that can only be met by immediate operation in all definite 
cases, is that general peritonitis may occur from the very beginning, and its 
symptoms may be indistinguishable from those of the acute appendicitis 
itself. In the hands of competent abdominal surgeons, operation in the early 
stages Is one of almost absolute safet;^, and in these circumstances any delay, 
with the shadow of possible peritonitis menacing the patient at any time, 
is quite unjustifiable. 

Diagnoris.— As appendicitis is by far the commonest acute in- 
fiaoiinatory condition occurring iu the abdomeu in people under middle 
age, it mu^ always be thought of in the presence of acute abdominal disease. 
In a typical case, with acute onset of abdominal pain, generalised at first 
and later settling into the right iliac fcasa, with vomiting, comripation and 
local rigidity and tenderness, the diagnosis is easy, but one or more of these 
signs may lie absent, and in such cases it is well to remember that a single 
positive sign is worth several negative ones. The most constant single sign 
IS ienderness on deep pressure iu the lYiac and (/ (fix's is preseuC even 
in moderate degree, the case must be carefully watched before a diagnosis 
of acute appendicitis can be safely discarded. Rectal examination may reveal 
bulging of the rectal wall by an abscess particularly with a pelvic appendix, 
which, if palpable, is extremely tender. 

A general examioation of the patient is essential in order to eliminate 
certain other conditions which sometime lead to mistakes. Right-aided 
pneumonia naay cause difficulty, as the onset is sometimes associated with 
considerable pain and rigidity in the ri^t side of the abdomen, but as a rule 
the accompanying respiratory symptoms and signs, especially the rapid 
respiration, will prevent error. In children, contraction of the right pso-as 
muscle with flexion of the hip may suggest an acute arthritis or even a psoas 
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abscess, wliilst a psoas abscess is occasoQsUj mistakca for appendicitis. Of 
the abdominal lesions most likely to cause confnsion the most diiScijll to 
differentiate is acute tubo-ovarian disease in women. In some of these 
cases, appendicitis coesista from aptead, <j{ infection, and where doubt re- 
mains after a thorough pelvic examination it is safer to operate than to risk 
leaving a possible acute appendicular lesion. 

In penoration of gastric or daodenal ulcers, the general shock is more 
profound, the rigidity is more general and board-like, and tbe pain ia diffuse 
and not locahsed ; in biliary, renal, and intestinal colic, the nature and 
distribution of the pain usuaUy suffice to prevent imstabes. Twisting of a 
small ovarian cyst may be imposmble to differentiate, but operation is calied 
for in cither case. In certain cases of typhoid fever the clinical picture may 
simulate appendicitis very clostlv. The relatively slower pulse and h'gbtt 
temperature, the constant headache, and the absence of any definitely acute 
onset, are of tho greatest help in distinguishing, and a leucocyte count msf 
be of considerable assistance, as leucopenia b present in typhoid fever in 
contrast with the leucocytosis of appen^citis. 

Prognosis. — If left alone a eonstderable proportion of cases of acute ap- 
pendicitis tend to recovery, but it u at present impossible to give an accurate 
prognosis ol the course o! any particular case within the first iB hours. The 
chief cause of death u peritooitb, and less often pylephlebitis, eepticonnia, 
or pulmonary embolism. Even if recovery from a fi«t attack does occur, 
tho patient b left with a far greater liability to subsequent attacks, and is in 
some danger of acute or chronic obstruction from the adhesions which to 
frequently develop. Successive attacks of appendicitb tend to be more 
severe, and a patient who has bad two b almost certain to have farther 
trouble. 

With early operation the prognosis is extremely good, death being rare 
alter operation within 30 hours. Pjvcn when operation b nndertsVen later 
in the attack, the prognosb b still good, unless general peritonitis is? 
ensued, in which case the piognosis without operation b uniformly bad. 
A further great advantage of early operation b that drainage of the abd^ 
men can bo avoided in these cuacs, whereas in later operationa drainage is 
frequently necessary with a consequent increased risk of post-operative hernis. 

Treatment. — In acute appendicitb operated on within 3C hours of the 
onset, the mortality in the hands of competent surgeons is negligible, and since 
it is quite impossible to deternune the course which any particular atta^ i* 
going to take, there can be no doubt that when tJie diagnosb b definitely 
establbhed, operation should be undertaken at once. Some surgeons are of 
opinion that when the case b seen later than 45 hours from the onset and is 
tending to improve, medical treatment should be undertaken until the attack 
has subsided, and tbe appendix should be removed during the quieswnt 
period. Since operation in these cases is, with modern technique, very little 
more difiicult or dangerous than in early cases, such a view ha-s little to re- 
commend it, since it condemns tho patient to two tedious periods of sicknes’ 
instead of one, and there is, in addition, tho risk of tbe patient’s natural 
objection to an operation, when ho feds perfectly well, overcoming the advi^ 
he has been given and leaving him exposed to all the risks of a farther attack- 
Whan peritonitia or localised abscess formation has occurred, there are no 
two opinions as to the necessity of operation. If, for any roasou, operation 
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is impossible or refused, the patient should be hept in tlie Fowler position, 
should have nothing but water by mouth, and may be given morphine to 
diniiuish both pain and intesliaal movement, provided always that the 
gucalioQ of opiration has been hirally ond definitely decided. Under no 
circumstances should a purge be pven, as there can be no doubt that in far 
too many cases purgation is the direct cause of perforation. 

Where an appendicular abscess has developed, it was formerly held that 
the abscess should he drained and the appendix removed subsequently^ 
Modem surreal opinion is in favour of doing both at one operation, and in 
the hands of an experienced operator this procedure is undoubtedly best, but 
where sldllecl surgical aid is not available, simple incision and drainage of the 
abscess meet the immediate emergency. 

E. G. Slesixoeb. 


CHRONIC AND RECURRENT 8DBACUTE APPENDICTTIS 

At one time I diagnosed chronic appendicitis with confidence and regarded 
it as a common cause of abdominal symptoms. Since 1924 I have diagnosed 
it with less and Iws confidence, and am now doabtftxl whether such a con- 
dition really exists. I have seen hundreds of patients who have had their 
appendix removed for chronic appendicitis ” without the slightest benefit, 
and I am inclined to think that, apart from acute appendicitis, there is no 
justification for performing appcndicectomy unless there is a history of 
subacute attacks, however slight. Perhaps b per cent, of the patients, who 
between 1910 and 1930 had their appendix removed for “ appendix dyspepsia” 
or *' chronic appendicitis,” ^d recurrent enbacute appenolcitis and benefited 
from the operation. Bat there is no longer any excase for ascribing symptoms 
to a “long,” “kwked,” ‘‘obliterate,” ‘‘adherent” or *' controfling ” 
appeneUx, In 1910 a distinguished surgeon said that the physician’s *‘ nicer ” 
was situated in the right iliac fossa. To-day it is recognised that the soigeon’s 
" chionio appendix ” was situated in hb brain. Symptoms are not likely to 
disappear permanently after appendicectomy unless the appendix contains 
pus or shows other definite signs of ioibmmatioa on naked-eye examination. 

Symptoms. — A diseased appendix may gave rise to gastric eyroptoms, 
accompanied by short attacks of pain in the right Diac fossa. Epigastric pain, 
which may radiate downwards to the nmbiltcus or below and occasionally 
towards the right iliac fosaa, occurs after meals. The time of its onset is very 
irregular. Most commonly it occurs immediately after meals, but occaaou- 
ally it may be delayed for 2 or 3 hours. It b at the most only slightly relieved 
by alkalis, and food rarely gives even momentary relief. It is aggravated by 
fatigue to a greater extent than is the cose with the indigestion of gastric and 
duodenal ulcer and gall-bladder disease. Nausea is common and is often 
present in the absence of vomiting. Vomiting may occur, especially after 
food and when the pain is severe, but it gives much less relief than in gastric 
ulcer. Heartburn and acid regurgitation are uncommon. I have several 
times seen lasting benefit follow the removal of the appendix for an attack 
of acute appendicitis in a patient with a chronic nicer, generally of the 
duodenum, which had presumahly been kept active hitherto by the presence 
of latent disease in the appendix. 
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Tenderness is generally more marked in the right iliac fossa than in the 
epigastriom, even when there is no spontaneous pain in the former situation. 
Tressure in the right iliac fossa may lead to no local pain, but to discomfort 
in the epigastiimn, eometimea with nausea, exactly simulating the spon' 
taneous symptoms. Constipation is commonly present. In rare cases there 
may bo chronic diarrheea, bnt more frequently a form of psendo-diarihcea, 
in which freqnent small stools are passed owing to irritation of the rectum by 
an inflamed appendix situated in the pelvis. Pelvic appendicitis may alio 
lead to irritabUjty of the bladder with freqnent micturition, and in women to 
dysmenorrheea. 

In cases of doubt the diagnosis may be confirmed by the X-rays. The 
appendix can be visualised in almost all normal individuals and in most cases 
of appendicitis ; its discovery in the pelvis or immediately under the liver 
may explain anomalous symptoms. \Vhen the appendix is inflamed, it is 
found to he the point of maxtmom tenderness, de^tely more tender than 
the end of the ileum or the cxeum. By manipulating the ccecum so that 
the position of the appendix in the abdomen is altered, the tender point 
moves with it. If repeated attempts fafl to visualise the appendix it is proV 
able that its mouth is obstructed; in the presence of suspicious ’sympWms 
and tenderness in the ileo-cawal angle the absence of an appendicular shadow 
also favours the diagnosis of appenuidtU. 

Diagnosis. — consideraule proportion of patients suffering from colon 
spasm and other abdominal neuroses have their appendix removed rribh no 
benefit or with actual aggravation of their symptoms. Most cases of abdominal 
allergy ace at first thought to have appeudicitls. The appendix is so often 
removed in error in mild cases of chronic cholecystitis that an appendix sca 
is one of its most constant ph^cal signs. I have often seen the same mismlm 
made in DietVs crises resulting from on aberrant renal vessel on tbe rigbt 
side, and many cases of regional ileitis are at first diagnosed os appendicitis. 
I have aUo seen, several cases of carcinoma of the csecum. a few months after 
the appendix had been removed, generally through a very small incision; 
the more serious disease must have been tlie cause of the symptoms, which 
had been diagnosed and treated as chrome appendicitis. 

Treatment. — Kecovery should follow toe removal of a grossly diseased 
appenihx, but it is not infrequent for the symptoms to perrist for a time or 
recur after tbe operation, especially if the disease is associated with some 
visceral nenrosia or with chronic achlorhydric gastritis, gastric or duodena! 
ulcer, or chronic cholecystitis. Such associated conditions require attention 
both before and after tbe operation. 

ARTHim noEST. 


DISEASES OF THE LIVER 
TESTS OF LIVER FUNCTION.^ 

The liver detoxicates many bonnflal substances. It also excretes bile 
and plays a tfilc in protein and carbohydrate metabolism. There are numerous 
tests based on these functions, but only five specially selected ones ofproret' 
* 1 am indebted to Dr. Alice Stewt for this article. — A. D. H. 
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clinical value tdll be discussed. Almost all the available information about 
liver function that is likely to be of value in routine practice can be obtained 
from the first three, and these can all be done on 10 ml. of oxalated blood. 
The last two ate occasionally required to confirm doubtful findings, but 
they involve the giving of test substances and the collection of a series of 
samples. 

1. Measurement of the plasma UUruhin . — ■Bilirnbin is formed from haemo- 
globin and is excreted in the bile. Normally there is leas than l-O mg. per 
100 ml. plasma. The level is raised if there is excessive haemolysis or biliary 
obstruction. The latter may be due to disease of the liver parenchyma or to 
obstruction of the bile ducts outside the liver. In acute hepatitis the level of 
the plasma bilirubin reflects the severity of the liver damage, but in extra- 
hepatio obstruction and in chronic hepatitis this direct relationship no longer 
exists. 

2. Measwement of the plasma phosphatase . — Alkaline phosphatase is 
present in the plasma and is excreted in the bile. It is formed in many sites 
and the plasma level is liable to fluctuate. For this reason it should never 
be used alone as an indication of liver damage, bnt it may help to differ- 
entiate the three types of jaundice. Normally there are 7 to 13 units per 
100 ml. plasma. In jaundice due to extrahepatic obstruction there axe often 
over 50 units, in diCTuse parenchymatous disease of the liver there arc usually 
between 20 and 35 units, and iu hsmolytio jaundice the level is normal. 

3. Measurement of the plasma pr^eins.—Sa little is known about the 
origin and ntillsation of the plasma proteins that it is impossible to be do|> 
matio about the factors that control their concentration, bnt it is certain 
that this is influenced by the liver. If other liver function tests arc normal 
and there is no clinical evidence of liver disease, alterations in the plasma 
proteins are probably due to other causes, but once the presence of liver 
^ease has been establbhcd they assume a special si^ficance. Using 
methods based on the Sjeldahl estimation of mtrogen there are normally 
4*0 to 6-5 g. of albumin and 1-2 to 3-0 g. globulin per 100 ml. plasma. When 
liver function is impaired there is a fall in the albumin, which is accompam'cd 
by a rise in the globulin in most coses. In aente hepatitis these changes are 
slight, but they become extreme if subacute necrosis develops. In such cases 
it is not uncommon to find the albumin below 2-0 and the globulm over 5*0 g. 
In the more chronic types of cirrhosis there is a close relationship between 
the level of the plasma albumin and the functioning capacity of the aver. 

4. Hippuric acid excretion test . — This is a test which depends on the fact 
that the fiver converts socfinm benzoate mto fiippuiic acid. The benzoate 
can be given by the mouth or intravenously. In the former case over 60 per 
cent, is excreted in the urine as hippuric acid within 2 hours, and over 80 per 
cent, in 4 hours. In the presence of liver damage the rate of detoxication 
is slowed. The test can be done only if there is no impairment of renal 
function. 

5. The IcEvuhse tolerance test . — Only two organs, the liver and intestine, 
utilise laivulose to any great extent. Normally after taking 50 g. by mouth 
the blood lajvulose does not rise above 12 mgms. per 100 ml. and fails below 
6*0 mgms. after hours. A maximum rise above 14 mgms. or a failure to 
fall below 7-0 mgs. by 2J hours is evidence of liver damage. 
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JAXJNDICE 

Definition. — Jaundice is the conditioa caused by tlio presence of bile- 
pigmenfc in the blood, •which manifesta itself clinically by yellow coloration 
of the conjunctivffi and akin. 

Etiology and Pathology. — All cases of jauadicc may be divided into 
three groups — hsemolytic jaundice, hepatic jaundice and obstructive jaundice. 

(а) H^olytio Jaondici:. — ^I n haimolytic jaundice bilirubin is produced 
in excess from hsemoglohin set free in the general circulation by the destruc- 
tion of red cells as a result of abnormal fragility, as in acholuric jaundice, or 
of the ptesenco of hojoiolytic toxins m the blood. The haomoglobm is broken 
down, and bilirubin is formed by the action of the rcticule-cndotheHnl cells 
of the spleen, and to a less extent the similar cells which lie along the portal 
capillaries adjacent to the bile capillaries of the IItct and those of other 
organs. Tho excess of bile-pigment in the blood is thus formed quite inde- 
pendently of the plandolar cells of tho liver. 

(б) Hepatic Jaxjndice. — T his is the jaundice caused by diffuse disease 
of the liver. It is the result of damage to the hepatic cells which are nnable to 
convey the bile-pigment from Kupffer’a endothelial cells into the bile capil- 
laries : the pigment consequently passes to the hepatic vein and thence into 
the general circulation. 

(c) OnsTnuoTiVE JAt7^^)lCE.“ln obstructive jaundice bile erercted by 
the hepatic cells is reabsorbed by the hepatic blood capiUnrles, together 
perhaps with the lymphatics, owing to the nse in pressure caused by obstrao- 
tion of the bile-ducts. The obstruction may occur (1) within the duets, 
or it may bo due to (2) changes in their walls or (3) piessnre from without. 

1. Oosifuctson tciriiin Ike cticfs.— This is almost al'ways due to gaU-stones. 
In very rare cases a hydatid cyst raptures into a duct, •which becomes ob- 
structed by a piece of membrane or a daughter cyst, or a round worm enters 
the common bile-duct from the duodenum. 

2. Obstmeiion due to cAait^’es in the wilt of the duett. — Congenital oblitera- 
tion of the bile-ducts is a rare cause of simple jaundice in infants (p. 817}- An 
acquired stricture may result from acddental injury of the common bile- 
duct during operation. Catarrhal jaondke is dne to the obstruction moduced 
by inliammatory sweiUng at the mouth of the common bile-duct, x^ch is a 
much rarer occurrence than was formerly believed. Infective and suppurative 
cholangitis also lead to jaundice, but in some cases the obstruction to the 
ducts IS associated •with changes in tho liver cells, which are in part responable 
for the pToduetiOT of the jatmdice. juuudioe » art eariy eytii;^om of priwary 
carcinoma of the hepatic and common bilo-ducts and biliary papilla. 

3. Pressure on Oie duels from mthoul. — Carcinoma of tho liver and very 
rarely gummata and hydatid cysts give rise to jaundice by pressing on tbe 
intrahepatic branches of the laic-ducts ; if some of the latter escape, bile 
still passes into tho duodenum from other parts of the liver and the fceccs 
remain coloured. The tumour may also project into the portal fissure and 
give rise to jauniUco ■with colonrless stools by pressing upon the hepatic 
ducts or common bile-duct. 

Enlarged glands in the portal fissure may cause jaundice by pressure 
upon the ducts. The most common cause is primary or secondary cancer 
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of the liver, as these glands dtaia the liver, hnt not the other abdominal 
viscera or peritoneum ; for the same reason thc^ tarelj become tuberculous. 
They are very rarely enlarged in Hodgkin's disease and never in syphilis. 

Jaundice may occur in cancer of the stomach, even when no secondary 
deposits are present in the liver or in the glands in the portal fissnre. This 
is due to the pressure of glands in the neighbonrhood of the head of the 
pancreas, or to direct spread of the growth into the lesser omentum, where 
it compresses the common bile-duct and may invade its walls. 

Jaundice is produced by ohstruction of the common bile-duct when 
chronic pancreatitis occors in an iodiridaal in whom the duct is embedded 
in the head of the gland. It is generally present in cancer of the head of 
the pancreas, but very rarely with a pancreatic cyst or calculus. 

Symptoms.— Jaundice appears firet in the conjimctivas and then suc- 
cessively on the face, neck, body and limbs. The mucous membrane of 
the lips and palate becomes yellow very soon after the conjuncthTc, In 
chrome obstructive jaundice the pigment in the skin becomes dark green. 
In a small proportion of very chrome cases xanthoma develops, but this 
condition is more common without jaundice (p. 1483), The patches consist 
of cholesterol, which the blood in jaundice contains in excess. In chronic 
jaundice there is a tendency for tclangiec^es to develop over the body and 
face ; they may disappear at the same time as the jaundice. Purpura and 
hsmorthage &om mucous membranes, especially the nose end gums, may 
occur as a result of deficiency in vitamin £. 

The urine becomes bile-stained before the conjunctivas and skin, the 
interval being sometimes as long as 24 hours, but it generally returns to 
normal before the yellow colour of the skin has disappeared. The nrine may 
be yellow, olive, dark brown or even black. The colour can he distinguished 
from that in urobilinuria, baimaturia and melanuria, and that produced by 
rhnbarb, senna, santonin and chrysophanic acid by Gmelin's t^t for bile- 
pigment. 

When obstruction to the bile-ducts is complete, uo bile reaches the 
intestines and uiobiUn is absent from the urine ; when the obstruction is 
incomplete, decomp<Mition of the bile which reaches the intestines may occur 
and uxobilinuria results. Bile-salts are present in the urine only for the 
first few days. Their disappearance is due to the fact that they are produced 
in very small quantities, bring constantly reabsorbed from the bowel and 
re-excreted ; when the bile-ducts are obstructed the kidneys rapidly excrete 
all the bile-salts present in the blood. In chronic obstructive jaundice bile- 
stained casts are almost always present in the urine, and less frequently 
albuminuria occurs. The urine often reduces rehlit^’s solution owing to the 
presence of glycuronic acid. 

The fceces are bulky and often extremely offensive. When the obstruc- 
tion is complete they are clay-coloured, owing partly to the absence of sterco- 
bilin and partly to the presence of excess of fatty acids and soaps, which 
require the presence of bile for their complete absorption, and of neutral 
fat if the pancreatic duct is rimnltaneously obstructed (p. 718). Loss in 
weight lesnlts, and the excess of undigested food which reaches the colon is 
likely to canse excessive bacterial decomporition. This may lead to iatestinal 
symptoms and toxnima if the hepatic are damaged and their antitozio 
action impriied. 
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The sweat may cont^ bile» whick is also sometimes preseat ia tie tears 
aad in the milk ; bat the saliva, cerebro-spinal fluid and macos of the ali< 
mentaiy canal are free from bile, althongh the salivary glands and other 
organa are deeply bile-stained. The spatam in pneumonia and the effusion 
in plenrisy and peritonitis contain bUe-pigmcnts. The blood plasma is tinged 
with bile. Coagmtion ia considcraWydelayed in obstructive jaundice owing to 
deficiency of prothrombin. Thia is n resmt of lack of fat-solnble vitamin E 
(“ Koagulation vitamin too little of which ia absorbed when bile ia absent 
from the email intestine. 

In janndlce of recent oritpn the poise is slow as a result of the presence 
of bile-snlts in the blood. Proritos occurs in abont 20 per cent, of cases, 
especially when the janndice is deep ; it may be very severe and interfere 
with sleep. It is not directly due to the jaundice, as it may develop several 
days before the jaundice appears and continue after its disappearance. When 
present before the jaundice, it may subside with the onset of the latter. It 
mav also disappear at a time when the janndice is still as intense as ever. 

The yellow vision or xanthopsia of jaundiced patients is less marked than 
that caused by santonin, and is rarely sofiiciently obvious for the patient 
to mention is onlesa directly asked. 

Diagnosis.— (a) Eecooiotion of Jaojtoice : va>’ ccn Bmoe's 
BEiCTiotf.— Bilirubin is normally present in the blood. Just as the kidneys 
in diabetes do not excrete engat until the concentration in the blood hu 
reached the leakage-point, which is considerably higher than the nonpal 
CQacentration. eo no bdinbin posses into the unne until the concentratipo 
in the blood has risen from the normal of 1 in 250,000 to the leakage-point 
of 1 in 60,000. About the same concentration is required to cause jaundice, 
but the appearance of a trace of bile-pigment in the urine is easier to recognise 
with certainty than the first trace of pigmentation of the skin or conjonctiya. 
Moreover, the pigmentation is somewhat slower to develop, and it remains 
for a time after all pigment bos disappeared from the urine. 

The amount of bilicubin ju the plasma can be measured by a colour 
reaction, van den Bergh's test, which is given by Erhlicb’s diazo reagent after 
adding alcohol. In this way it is possible to detect variations in the plasma 
level which it is impossible to appreciate by the ^dside. A distinction was 
formerly drawn between the reactions occurring before and after adding 
alcohol to the plasma, the “ direct " and “ indirect “ reactions respectivriy, 
as it was believed that the former occurred only with obstructive jsim<bce 
and the latter with hainiolytio jaundice. It is now known that this is not 
the cose, and that the test is of no vsioe in distinguisldng between the 
different causes of janndice. 

By means of van den Bergb’a test it is also possible to recognise la^t 
jaundice. Thus the hyperbilinibuiauiiia present in pernicious ansBmia pves 
a positive reaction, although there is no jaundice except in occasional acute 
haimolytic crises. Excess of bilirubin in the blood at a concentration below 
the leakage-pomt may also result from a very alight degree of biliary obstrnc- 
tion, such as may occur with a atone in the ampulla of Vatcr and in some 
cases of cirrhosis and of secondary carcinoma of the liver ; it is recognised 
by giving a positive van den Be^;h’a reaction in spite of the absence of 
janndice and of bile from the urine. In cases of progres-sive obstructive 
jaundice a positive reaction may be |^yen at a stage before jaundice develap* 
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and bile appears in the oiine, and still longer before any change is noticed in 
the stools. 

(6) Dhterentul Diagnosis op the Cause op Jaundice. 

1. Age, sex and history . — Transient jaundice is common in the newly 
bom (p. 817). Obstructive jaundico may resnlt from congenital obliteration 
of the bile-ducts (p. 762) and congenital syphilis (p. 741). Severe jaundice 
in infants may be familial (p. 818). Mdd infective jaundice may occur 
sporadically or in epidemica among infants ; it is identical -with the infective 
hepatitis of older clmdren and adolts. 

Jaundice occurring in childhood or before tbe age of thirty is generally ■ 
caused by infective hepatitis. After thirty gall-stones become a more common 
cause, especially in women, and after forty cancer is tbe most common cause 
in both sexes. Jaundice developing in pregnancy should raise a suspicion of 
acute necrosis of the liver. When two or more members of a family are 
affected, an infective hepatis, leptospiral jaundice, or a toxaemia is the cause 
in acute coses. In chronic cases acholoiic jaundice is probably present. 

In jaundice of obscure origin tbe possibility of a toxic origin should bo 
remembered, and inquiries made whether the patient has recently received 
treatment with organic arsenical preparations, atophan, or other hepatic 
poison. A type of jaundice which ia indistingnishable from infective hepatitis 
may develop some weeks or months after a transfusion of blood or plasma. 

2. Colour . — In hemolytic anaemia the sldn has a characteristic lemon* 
yellow colour, though the conjunctivm ate unaffected. In acute and sub- 
acute hepatic necrosis, such as tbe toxic jaundice caused by areenobenzene, 
the sldn assumes a very bright yellow colour, which is quite distinct from 
that of the jaundice caused by oWruction of tbe bile passages. A dirty or 
greenish-yellovr colour occurs only in chronic and more or less complete 
obstructive jaundice. 

3. Course . — Jaundice of very short duration is generaU^ due to the passage 
of a gall-stone. If it lasts some days infective hepatitis is equally probable. 
Obstructive jaundice, which progresses until it becomes extremely deep, 
suggests cancer, whilst chronic jaundice, which varies flora time to time, and 
intermittent jaundice are generally due to a stone in the ampulla of the bile- 
duct, but may also be due to cancer of the ampulla. 

4. Condition of thegaU-iladder . — Enlaigement of the gall-bladder indicates 
obstruction of the cystic or common bile-duct, though the former is not 
likely to be associated with jaundice. The enlargement is present in over 
90 per cent, of cases in which obstruction is due to causes other than gall- 
stones, but in only 20 per cent, of cases of calculous obstruction. The differ- 
ence is due to the contraction of the gall-bladder caused by chronic inflamma- 
tion in cholelithiasb, in which, moreover, the obstruction is often incomplete. 
This is known as Courvoisier’s law. But as it has 20 per cent, exceptions it 
is no law, as Couivoisier (1890) well knew. 

6. Condition of the hver.— Jaundice associated with great enlargement of 
the liver is generally due to growth if it is irregular, and to chronic obstruction 
of the common bile-duct if the liver is smooth ; the irregular enlargement due 
to syphilis is less extreme, and, like that due to hydatid cysts ox an abscess, 
is rarely associated with jaundice. The presence of ascites points to a growth 
or to cirrhosis, but the jaundice is general/ greater in the rormer. 

6. Examination of the stools . — lie presence or absence of stercobilin in 
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the stools shows whether tho common bile-duct is incompletely or completely 
obstruct^. SUght czcess of fatty aod and soap witbont any striated meat 
fibres or starch occurs in uncomplicated iannoica ; excess of neutral fat, 
as wcU as fatty acid and soap, together with striated meat fibres, points to 
ob«trnction of the pancreatic dact. Complete absence of both bile and 
pancreatic jnice from the intestinal contents indicates obstruction of the 
coDunoQ bile-duct by a growth. Incomplete obstruction of the bOe-dneta 
without interference to pancreatic digestion points to gall-atones or chronic 
pancreatitis. 

7. Pain. — Constant pain suggests growth, attacks of pain gall-stones, 
and absence of pain catarrhal jann^ce, acute or subacute necrosis, chronic 
pancreatitis or carcinoma of the pancreas ; but many exceptions to tins 
general statement occur. 

8. Syphilis . — Active signs of ayphilis or scars of old lesions indicate 
the possibility of a syphilitic origin, or of poisoning by an organic arsenical 
preparation which a patient may be hiavmg for syphilia without Ms own 
doctor’s knowledge. 

Treatment. — The treatment of jaundice is the treatment of the con- 
dition which causes it. The subject, therefore, requires no ftuther con- 
sideration here, except for the pruritus and tendency to hemorrhage, which 
ate lestdts of the jaundice itself. Thyroid, ^ gr. three times a day, and 
fractional doses of calomel may give relief to the pruritus, which is also 
bcloed by a warm alkaline bath, or moistening the initable parts of the shin 
with 1 in do carbolic acid, 1 in 60 ichthammol, or 1 in 70 solution of menthol 
in spirit. Tbe tendency to hsmorrhago in obstructive jaundice can be eon* 
trolled by the administratton of vitaimn E by mouth. Before an operation 
on a patient with obstructive jaundice a single dose of 15 mgzn. of vitamin E 
should he given by mouth. This will maiutam tbe quantity in the blood at the 
normal level for 3 or 4 days. 

HAMOLTIIC DISEASE OF THE NEWBORN (*eo p. 818) 
ACHOLUEIC JAUNDICE (see p. 814) 

CONGESTION OF THE LIVER 

Etiology. — When the outflow of blood from tbe hepatic vein is impeded 
as a result of right-sided heart failure, following primacy disease of the nc.irt 
or obstructive pulmonary disease, passive congestion oi the liver may iramt. 
It is also produced by thrombosis ol the bepatic vans, a rare conditi®n 
generally secondary to some nrighbouriug malignant, syphilitic or inflam* 
matory disease. 

Pathology. — Tbe sublobular and intralobular veins are dilated. The 
centre of each lobule thus appears as a dark spot, whilst the outer part is 
pale owing to fatty infiltration. The mottled appearance rescmblw the 
section of a nutmeg and has led to the name “ nutmeg liver.” 

Symptoms. — In addition to the symptoms of the cardiac or pulmonary 
disease, which has Jed to the right-sided heart failure, special symptom* 
result from the passive congestion of the liver. Tbe capsule of the liver i* 
stretched and pain results, especially if the enlargement is rapid. Wbca 
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tbo increase in sue ia more gradual, there is a feeling of fiillnc<« and weight 
in the right Jiypochondrium, The liver caa he felt to extend conaidcraol^ 
lower than normal, its size varying &om time to time according to the condi- 
tion of the heart. It is firm and tender, cspemally if the congestion is recent 
and acute. Distinct expansile polsation can sometimes he felt hy placing 
one hand in the loin and the other just below the right costal margin ; this 
corresponds with ventricular systole if triciwpid regurgitation exists and 
with aoricnlar systole if there is tricuspid stenosis. It must he distinguish^ 
from the non-expanrile pulsation transmitteil through the diaphragm from 
the hypertrophied and lahouiing right ventricle. 

The congestion of the liver leads in turn to congestion of the organs 
which ate drained by the portal vein. Anorexia, discomfort immediately 
after food, flatulent distension of both stomach and intestines from dcdcicnt 
absorption of the gag swallowed with the food or produced by fermentation, 
and constipation ore commonly present. The combination of slight 
jaundice with cyanosis produces a characteristic dusky green colour of the 
J’ace. The jaundice IS, however, often latent, a positive van den Bergh reaction 
being obtained with no pigmentation of the skin or conjunctiva}. 

Ascites 13 common, but is rare in the absence of general cedema, being 
mainly due to the same causea; it is also in part a direct result of portal 
congestion and eometiracs of chTonic peritomtis. The spleen is very rarely 
enlarged in spite of the interference inth the outflow of blood in the splcnio 
vein by the hepatic congestion. 

Diagnosis.— \Vlicn tlie heart disease is obvious, the diagnosis is easy. 
Sometimes, however, the most promioent symptoms are due to the conges- 
tion of the Uvci, and the diagnosis from curhosis may he difficult. In 
congestion of the liver the spleen is not enlarged, and the symptoms rapidly 
improve and the^Uver dicunishes m eize with rest and cardiac tomes. AEore* 
over, hasmatemesis, though common in cirrhosis, very rarely occurs in passive 
congestion in spite of the congestion of the gastric mucous membrane. 

A history of alcoholism does not necessarily point to cirrhosis. If the 
heart is f^og and there is no valvular disease, the enlargement of the liver 
is probably due to congestion and the heart failure in part to alcoholic poison- 
ing, The diagnosis would be confirmed if the ankle-jerks are lost, as latent 
neuritis is frequently associated with an alcoholic heart and congested liver, 
but rarely with cirrhosis. This condition is mainly the result of deficiency in 
vitamin 13^ and only indirectly of alcoholic poisoning : it is in fact a form of 
beri-heri. 

Treatment. — Diet Las no effect on the flatulence, which is rapidly relieved 
by digitalis. Apart from the treatment of the primary condition the local 
pain and discomfort sic rapidly relieved by the application of six leeches 
over the hepatic region. Mild purgation with magnesium sulphate also helps 
to relieve the portal congestion. 


GLYCOGEN DISEASE » 

This tare disease is characterised by an abnormal deposition of glycogen 
in the tissoe.s, the liver being the organ principally affected. 

‘Ism indebted to Dr. R. W. B. Ellis for this article. — A. H. 
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Etiology. — Glycogen disease occurs in both sexes. It is congeniUl 
and may be familiaL The relatively high incidence of consm-marriages 
amongst the parents of ailected patients suggests that the condition may 
possibly be inherited as a Jlcndelian recessive character. 

Pathology.— Deposition of glycogen, in the liver, kidney, heart and other 
organs gives rise to distension of the indtvidnal cells and gross enlargement 
of the affected organs. The blood glycogen content (principally the glycogen 
contained in the red cells) is also raised. ^Vhereas glycogen nomialty dis- 
appears 6om the tissues rapidly after death, in glycogen disease it is pecoliarly 
stable. Possibly this is dne to an abnormal linage with protein, bat more 
probably to a congenital deficiency of a factor acting between the glycogen 
and the glycogen-splitting ferment. Pitmtary dyafonction has been suggested 
as the underlying cause. The glycogen of the tissues can only be mobilised 
with difficulty daring life, with the resnit that the fasting blood sugar b low 
and acetonuria occurs. This delayed mobilisation is demonstrate by the 
adrenaline test, the normal rise of blood sugar following the injection of 
adrenaline being absent or delayed. That there is usnauy some delay in 
glycogen storage also is shown by an abnormal glncose tolerance test. The 
blood cholesterol is raised. 

Symptoms. — ^Thc most etriSdng symptom is lack of growth and develop- 
ment, the older patients often showing weii-marked infnntiUsm. The large 
size of the liver causes abdominal dbtension, but seldom any discomfort. 
Obesity of local or generaUsed distribotion has been described. Oecasionslly 
convulsions occur, which are probably attributable to the bypoglycxma, 
but may be associated with local depositions of glycogen in the brain. 
come of the patients are of low vitality with poor resistance to infection, 
others suffer very little dblorbance of normal health and activity. In a few 
instances the condition appears to have undergone spontaneous cure. In- 
volvement of the heart (cardioraegalia glycogcnica) may result in sudden 
death. 

Diagnosis. — ^The presence of a large, smooth, non-tender liver, in the 
absence of splenic enlargement, jaundice or other evidence of cirrhosb, wfll 
suggest the diagnosb, which is confirmed by the low fasting blood sugar, 
acetonuria and abnormal response to the adrenaline test. 

Treatment.— There is at present no method known by which glycogen 
mobilisation can be restored to normal in this disease. If bypoglyc®pu® 
symptoms occur, the diet should be relatively high in carbohydrates. Injec- 
tions of combined anterior pituitary hormones have been tried, but the results 
bavc been disappointing. 

ABTnon Hwest. 


INFECTIONS OF THE UVER 

Infection may be conveyed to the liver by (I) the hepatic artery, (2) the 
portal vein, and (3) the bile-ducts. 

1. SYSTEinO BLOOT) lOTEOnONS 
Infective hepatitis, which is the reault of infection with a virus, 
ecome very common in recent years (pp. 721,722). Hepatitis forms part of the 
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clinical picture of yellow fever and Bpitocliajtosis ictero-hxmorrhagica. It 
may also occur in malaria and typhoid and paratyphoid fever, and very rarely 
in indaenza, streptococcal septicaemia, especially in association with erysipelas, 
and lobar pneumonia. 

2. PORTAL INFECTIONS 

Acute, subacute and chronic amoebic hepatitis {p, 738), and suppurative 
pylephlebitis (p. 749) result from infection conveyed by the portal vein. 

3. ASCENDINQ CHOLANGITIS 

Hepatitis may he caused by infection ascending the bile-ducts when 
stasis is produced by obstruction to the common bile-duct. Very acute cases, 
especially when associated with gall-stones, may result in suppurative cholan- 
gitis with formation of innumerable minate abscesses in the liver. In chronic 
cases, perilobular {or “ biliary ”) cirrhosis is the final result (p. 729). 

4 . CATARRHAL JAUNDICE 

Two separate conditions were formerly confused together and described 
as catarrhal |aasdice. The term is correctly applied ozuy to the first, a rare 
condition, caused by obstruction of the common bile-duct following ^stro- 
dnodenal catarrh. The second is now more correctly known as imective 
hepatitis (see in^ra). Most, if not all, small epidemics of jaundice occurring 
in villages and institutions ate of infective hepatitis and not true catarrhal 
jaundice. The extensive epidemic which developed in the autumn of 1916 in 
Gallipoli was, however, almost certainly catarrhal jaundice. 

Catarrhal jaundice is so rarely fatal that the number of recorded autopsies 
is very small. The following post-mortem report from the case of a girl of 19, 
who died from an accidental injury at the height of an attack, is typical of 
the small number on record. The mucous membrane of the stomach and 
duodenum was swollen and showed submucous ecchymoses, and the papilla 
of Vater was nnusnally prominent ; there was no bile pigment in the dnodenal 
contents, but the common bile-duct was completely obstructed as a result of 
inflammatory swelling of its wall with overgrowth of lymphoid tissue, and no 
bile passed into the duodenum on compressing the gall-bladder; the liver 
and pancreas were macroscopically and microscopically normal. 

When jaundice, unaccompanied by pain and with very slight constitutional 
symptoms, develops in a patient with mild gastric symptoms of a few days’ 
daiation the possibility of catarrhal jaundice might bo considered. Since 
1938, however, infective hepatitis has become so common, and so many cases 
clinically indistinguishable from what was formerly regarded as true catarrhal 
jaundice have been recognised, that it is generally safer to make a diagnosis 
of infective hepatitis unless the gall-bladder is palpable. 

6. INFECTIVE HEPATITIS 

etiology. — ^Infective hepatitis has become increasingly common in the 
last fifteen years both in Great Britiun and abroad. In 1913 it was the most 
important infection in the British Army in North A&ica, Malta, Syria and 
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Palestiop-. The disease sliotild b© called infective hepatitis lather than 
epidemic or catarrhal jaundice, because it is certainly infective iu origin, and 
actual inflammation of the liver ifl always present. This haa been prov^ by 
puncture biopyea of the liver in Great Britain, confirming earlier work in 
Scandm3\'ia, which demonstrated that tho necrosis found at necropsy is 
mainly a result of post-mortem changes. The old name of cabinbal jaundice 
ahoiild be used only when the fiver is not primarily involved and the jaundice 
is the result of ofastmetion of the mouth of the common bile-duct Eccondary 
to duodenal catarrh. Catarrhal jatmdice appears to have been at one time 
the cause of many of the sporadic cases of infective jaundice seen in Great 
Britain, although it has become very rare in recent years, and it was also 
probably the cause of the epidemic jaundice in Gallipoli in the war of 1911- 
1918. Infective hepatitis is a better name than infective jaundice, since many 
cases which occur during epidemics ate so mild that no jaundice develops. 

Pathology, — d/wbwf anatomy. — Post-mortem eiominationinthe numer- 
ous fatal cases occurring in the extensive epidemic in Scandinavia in 1926 and 
1927, and in the few occumng in the small epidemics in Great Britain since 
1018 and in the British Army overseas in 1912 and 1913 always showed acute 
or subacute hepatic necrosis. Recent observations in Copenhagen and in 
England by means of aspiration biopsy have demonstrated that toe primary 
change is inflammatory, and that the necrosis is to a large extent the result of 
post-mortem antolvsis. Infiammatoiy changes are invariably preaent in the 
connective tissue, the naienchyms shows irregular foci of necrosis and glycogen 
disappears from the cells. The lobolar pattern is lost. With the disappearance 
of symptoms the inflammatory cells rapidly disappear and the lobular pattern 
isrestored. The jaundiceispiesumablyiapartaresultof impaired fusetional 
activity of the hepatic cells, which normally take up the bile pigment from the 
undamaged reticulo-cndothclial cells, and excrete them into the bile capil- 
laries, and in part a result of disorgatusation of the structure of the lobules 
with consequent rupture of the intralobular bile capifiaries, which are fiord 
by the hepatic ceUs cud have no independent epithehal walls. The inter- 
lobular and larger bile-ducto are unaflected, and tbe stomach and daodenum 
are normal. 

PathogenesU . — The specific infective agent of infective hepatitb has not 
been discovered, but it is believed to be a virus, which is disseminsted by 
droplet infection, often by healthy carriers and by patients with subclimcal 
attacks. It is often possible to trace contacts. The long incubation penod 
of tho diseB.se, the immunity after an attack, the occurrence of sulwlinical 
attacks which confer immumty and the absence of leucocytosis all point to a 
virus infection. Further investigation of tbe infective agent has been handi- 

S id by the failure to transmit it to any animal. There is no doubt that 
ol lowers the resistance of the liver to infection with the virus. 
may explain the much higher incidence among officers than among other 
raiis iu the Army, and in men than in women, . 

Concurrently with the world-wide increase in the incidence of infective 
hepatitis since 19S9, tbcio has been a striking rise in the number of , 
developing jaundice during arsphenamme treatment for syphilis. lUhe clinical 
features of such cases aro indistingnishabla from those of the afebrile foM of 
infcctivo hepatitis, and the patholofpeal appearance of the fiver in bioj^ 
specimens is identical. The fact that less than S per cent, of tho patients wita 
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jaimdico ako develop d&rmaHtk and tliat none liave albominana, allows tliat 
arsenical poisoning is not the solo cause of the hepatitis, Tfao recent rise in 
the incidence of jaundice in patients undergoing antisyphilitic treatment is 
probably due to tbe increased liability to timeefcive hepatitis, which results 
from the toxic action of the arsenic, and to a less extent the syphilis, on the 
liver. The infection is apparently spread by contaminated syringes and 
can be prevented by using a freshly sterilised syringe for each patient. 

A very serious outbreak of jaundice occurred after the use of yellow-fever 
vaccine made with human serum in Braril in 1939 and in the United States of 
America in 1942. The clinical features of the illness closely resembled those 
of the afebrile form of infective hepatitis nod fatal cases showed the same 
changes in the liver. A similar epidemic occnired in England in 1937 in 
several scattered groups of children after inoculation with measles con- 
valescent serum coming from a single presumably contaminated source, 
and other cases have followed the prophylactic injection of serum for 
mumps. 

Infective hepatitis is probably infective only during the few days before 
the jaundice appears. Toe risk of cross-infection in medical wards is small 
and it is not usually considered necessary to isolate the patient. The incuba- 
rion period is usually from 3 to 5 weelm with a mirunum of 3 weeks. In the 
infective hepatitis occurring after treatment with aiaphenamine and with 
inocnlarion of vaccine containing human serum the menbation period is 
longer, generally between 6 and 18 weeks. 

Symptoms, Diagnosis and Prognosis.—In all bnt a few very nuld 
cases jaundice is preceded by other symptoms ; occasionaliy clinical janndice 
never develops. Anorexia is the most constant pre*icteric symptom. ^ It is 
often profound ; it b generally accompanied by nausea, but vomiting b 
uncommon. The patient has an unpleasant taste in lus mouth and has no 
desiretosmoke. There b no herpes labblb. Abdominal dbeomfort, eroccially 
in the epigastrium and in the hepatic region, is very common. The tem- 
perature is generally labed for from 3 to 6 days. From 1 to 8 days after the 
onset jaunmee develops and the pre-icteric eymptoms and fever rapidly 
dbappear. The jaundice persbts for from 5 to 70 days with on average of 
3 we^. The stools are always pale and the urine contains bile, which can 
generally be found one or two days before the appearance of jaundice. Men 
reporting sick with abdominal symptoms during an epidemic of jaundice 
should therefore have their urine examined for bile. For two or three days 
before its appearance and in cases in which clinical jaundice b absent through- 
out the illness, the wheal produced by tbe intradermal injection of 0-25 cubic 
centimetre of 1 per cent, histamine b discoloured yellow. The rapid pulse of 
the pyiexial period b replaced by bradycardia, and depre^ion b common 
as long 8S the jaundice lasts, bnt pruritus is rare. 

Tbe liver b generally tender and b harder than normal ; it is enlarged in 
about GO per cent, of cases. It often icmains enlarged after the urine b hUe- 
iiee and when the jaundice has disappeared. The blood contains excess of 
bile for some time after apparent recovery, indicating that the liver is still 
abnormal ; thb may be associated with considerable enlargement of the 
liver, with final recovery in from 3 to 6 months. The spleen b enlarged and 
border than nonual in about 30 per cent, of cases. Leucopeuia with relative 
lymphocytpsb b common and there b never leucocytosis. Slight aniemia 
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may develop. Hsmorthages do not occur except in the last stages of tie 
very rare fatal cases. 

Belapses are infrequent. They are generally more severe than the original 
attacks and are often the imme^'ate sequel of indulgence in alcohol. Very 
rarely death occurs from hepatic failure with the symptoms which are de- 
scribed later under the heading of acute and subacute hepatic necrosis (pp. 726, 
727). In similar cases the patient may survive the acute attack and be left with 
cirrhoris with nodular hyperplaaa (p. 727). These arc both imusual events 
and most patients recover completely. Nevertheless some may show sym* 
ptoms of sUght hepatic insufficiency for many months after the msappeawnce 
of jaundice. They complain of what the^ aptly call " liverishness a feeling 
of general inertia with anorexia, especially in the early morning, and dis- 
coimort in the epigastrium and right hypochondrium. The symptoms are 
aggravated by alcohol, even in very small quantities. There is some tender- 
ness over the liver, which is often slightly enlarged. The tests for hepatic 
insufficiency are generally negative, but there may be slight excess oi bile 
pigment in the blood. Biopsy in such cases often shows slight cirrhotic 
changes, but there is no proof that this type of scarring is progressive and there 
is some evidence that it may resolve. 

Treatment. — Experiments on animals and clinical observations in man 
indicate that the beat diet is one containing abundant caibohydxates to 
replace the depleted glycogen deposits in the liver cells, abundant proteins to 
compensate for the lowering of masma protein observed in the disease, and a 
mirnmum of fat, together with abundant fluids. Plentiful carbohydrates 
can be supplied in the form of glocose, half a pound of which in a pint of water, 
preferably flavoured with fruit juice, should be given per dim. In the rare 
cases in which vomiting occurs or the patient is too drowsy to take sufficient 
fluid, 10 per cent, glucose altemating with normal saline solution should be 
pven intravenously by the drip method. Not more than 600 c.cm. of tbe 
former should be mtroduced in a day, and l6 units of insulin should at the 
same time be injected subcutaneously. 

The patient must be kept in bed until bile is no longer present in the urioe, 
the jaundice has completely disappeared, and the bver and spleen are no 
longer palpable. After recovery the patient should be advised to rem^ 
teetotal for a year, and thereafter he should be very moderate, always avoidiDg 
strong alcohol on an empty stomach, as the liver is likely to be permanently 
more vulnerable than normal and consequently more liable to become cirrhotic 
with fl comparatively small consumption of alcohol. If any symptoms of liver 
insufficiency persist after the acute illness has passed, the high protein and 
carbohydrate and low lat ffiefc shodld be maintained until they have tc®- 
pletely disappeared for 3 months, and the patient should become permanently 
teetotal. 


ACUTE AND SUBACUTE HEPATIC NECROSIS 
etiology. — Hepatic necrrais may be caused by a large variety of toxins* 
of which the following are the most important : 

(a) Intrinsic toxins . — An unknown toxin, which may develop in tbe later 
montha of pregnancy — the toxic jaundice of pregnancy. 
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(J) Extrinsic toxim. — i. Acute alcoholic jpoisoaing. 

ii. Delayed chloroform, poisoning. This is probably the cause of most 
cases of death a few days after childbirth in the absence of sepsis, but an 
overdose during prolonged labour is much leas common than it was twenty-five 
years ago. 

' iii. Delayed poisoning with bromethol(nvcrtin)and other basal anassthetics. 
This occurs only if the liver is already damaged. I know of several cases in 
which death followed a few days after an operation on n jaundiced patient 
from what was described as '* shock,” but which was, I believe, really the 
result of delayed poisoning by a “ basal ” ansesthetic. 

iv. Carbon tetrachloride used in treatment of ancylostomiasis. 

V. Trinitrotoluene and tetrachlorethane, which caused an epidemic of 
jaundice in munition and aeroplane workers respectively daring the war of 
1914-1918 (pp, 413, 416). 

vi. Arsenic : (i) acute in arseniuretted hydrogen poisoning ; (ii) subacute 
in poisoning with arsphenamine preparations used in the treatment of syphilis 
(p. 223), though in many cases other factors, such as infection, are present 
simnltaneously. 

vii. Phorohorua poisoning. 

viii. Gold poisoning, a rare result of chrysotherapy for tuberculosis, skin 
diseases and arthritis. It occurred in 8 per cent, of 1500 patients who were 
given gold for arthritis. 

iz, Cinchophen (agotan, quinophan, atophao) ; acetanilide. 

s. Mushroom poisoning (p. 418). 

xi. Infective hepatitis. In epidemics of infective hepatitis a small namber 
of cases, usuaUy less than 1 per cent., temunates in acute or subacute necrosis 
of tbe liver. Death does not often occur before the end of the third week. 
It is possible that some of tbe sporadic cases of acute hepatic necrosis which 
are otherwise unexplained are instances of fulminating infective hepatitis, 
bnt this cannot be regarded as established in the absence of tests for tbe 
presence of the vims. 

Pathology. — ^Acute and subacute hepatic necrosis ore caused by severe 
poisoning of the liver cells, the intracellular ferments of which are set free and 
produce autolysls. If necrosis is very extensive, death ensues within a few 
days (acute necrosis). Tbe old name of acute yelUno atrophy of the liver is 
unsuitable, as the pathological change is necrosis and not atrophy. If a 
certain amount of liver tissue withstonds the toxic onslaught, the patient 
may survive for some weeks or months, and at autopsy the destroyed liver 
is found to have become replaced by cellular fibroblastic tissue, tbe surviving 
islets of parenchyma being in a state of active proliferation. This is the 
stage of subacute necrosis. Finally some cases survive fox many months or 
years, as the regenerated liver tissue compensates more or leas adequately for 
what has been destroyed. \^en death occurs in such cases from the progress 
of the lesion or from some intercurrent disease, the liver presents the appear- 
ance known as multiple nodular hyperplasia, with numerous rounded nodules 
of regenerated functioning liver tissue separated by broad tracts of post- 
necrotic fibrosis. The stomach, duodenum and bile channels up +he 
smallest canalicull are completely normal. 
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1. ACUTE HEPATIC NECROSIS 

Synonyms. — Acute Yellow Atrophy of the Liver ; Icterus Gravis. 

Acute hepatic necrosis is a very tare and very fatal disease apart f»n 
the cases in which necrosis is the result of an extrmsie poison. It may occur 
at any age, but chiefly between 20 and 30. In adults, females ate affected 
twice as often as males owing to the fact that pregnancy is one of the chief 
exciting causes, but the proportion is reversed in childhood. 

Symptoms. — In the firat stage jaundice is present with fever, malaise, 
vomiting, constiptition and muscular pains. In about a third of the cases the 
patient s^ers &om general malaise for some time before the jaundice appears, 
and in rare instances janndice is absent througbont. This first stage generally 
lasts for 5 or G days. 

The second stage, that of hepatic fatlozc, begins suddenly with drorrainess, 
headache, photophobia, restlessness and delMmn with characteristic maniacti 
shrieting and wailing. Muscular twitching and occasionally general con- 
vulsions follow, and the patient may become violent. Transient squint is 
sometimes present, the popUs are generally dilated, and there is oiten aa 
extensor plantar reflex. Hetraction of the hwd may be present, and a lumbar 
puncture may be required to diagnose the condition irom meningitis. Seven 
vomiting occurs, and the vomited material may contain altered blood. The 
tongue Is dry and ticmnlous. Tbe pulse becomes rapid and feeble, bat the 
temperature is generally subnormal, though it often rises just before death. 
An erythematous rash is sometimes present. Purpura is common, sad 
hsmorrhsgc may also occur from the gums, nose, ladneys, uterus and ali- 
mentary canal, and in the retin®. Coma finally develops with Cheyne-SfcolcM 
respiration and incontinoDce of urine and fmces, the whole of the second stage 
lasting less than a week and often only 3 or 4 days. 

The liver is often enlarged and tender in the first stage, but at the onset 
of severe symptoms it rapidly diminishes in size, until the hepatic duHn^ 
disappears owing to the atrophied and flabby liver falling back and allowing 
tbe Intestines to pass between it and tbe abdominal wall. The spleen^ 
sometimes enlarged. Ascites b rarely detected during life, though it may be 
found after death. There b no anmoiia, but moderate leucocytosb. > 

The urine contains bile and albumin, and costa are often present. Thr^ 
b no glycosuria. The percentage of nitrogen excreted as ammonia increase 
from the nomal of about 5 to 20 owing to the acidosb, which causa ammoai^i 
to be fixed by organic acids before tbereb time for it to be converted into urea. 
Rounded discs of Uucin and needle-shaped crystab of tytosvn derived fie® 
autoijsb of the liver celb may be deposited in the urine when it cools, bat 
they are sometimes found only after concentration and may be absent alto* 
gether, though they are subscqaently dbeovered in the liver. They are sl^ 
occasionally found in the urine in typhoid fever, erysipelas, small-pox aJ» 
leukffimis, so that their presence b not pathognomonic of acute necrosis ol 
the liver. 

Diagnosis. — The diagnoris depends upon the occurrence of several 
general symptoms and diminution in the liver dullness in aasoebtion wita 
jaundice. _ . . 

Treatment. — The patient should be given a lacto-vegetarian diet wit“ 
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abundant fliiidB. Half a pound of dextrose, dissol'^ed in 35 ounces of Jemonadc, 
should be given as three 5-ounce drinks per Hem, and if glycosuria follows, 
but not otherwise, 5 units of insuKn should be injected half an hoot before 
eaoh drink. In order to promote biliary drainage and the excretion of the 
products of the hepatic necrosis, sufficient Epsom salts should be taken each 
moming'to keep the bowels well opened. “With the same object in view, a 
tablefipoonfol or olive oil should be given three times a day before meals. 

If vomiting occurs or the patient is too drowsy to fake sufficieot finid, 
salt solution should be given continuously into a vein by the drip method ; 
in addition 500 c.c. of 10 per cent, dextrose solution should also be given 
intraveaonsly, 15 units of insoHn being injected sabcntaneoasly at the same 
time. 

2. SUBACUTE HEPATIC NECROSIS AND NODUIAP. HYPERPLASIA 

If jaundice persists for more than three months after an attack of hepatitis 
it is probable that permanent damage has been done to the liver, and the 
longer the jaundice lasts, the more likely is this to be true. Other patients 
may make au apparent recovery from an attack of hepatitis but the jaundice 
returns and the illness pursues a relapring course. In still other cases there 
is no clear history of au acute attack and the pstient presents himsclf—or 
more commonly herself— 'With a chronic jaundice of insidious onset. In all 
such cases the strnctare of the liver has b^n so gravely disorganised that the 
normal connections of the portal venules and the biliary eanaliculi cannot be 
re-established and the patient eventually succumbs from portal hypertension 
ot eholoimia. Theclinicalpictureisriumarto that of cirrhosis (pp. 731,751), 
except that jaundice is more prominent. The differentiation of snbaente 
hepatitis from obstructive jaumL'ce may be difficult at the bedside bat great 
help is usually obtained from the biochemical tests. Eiagnostic laparotonry 
should be avoided if possible in subacute hepatitis as operation is not well 
borne. The hepatic functions are much more gravely impaired than in 
obstructive jaundice and the hypoproteina^mia and reversal of the ratio of 
albumin and globulm in the plasma ore of considerable diagnostic value. 
The prognosis is unfavourable and death commonly occurs after a duration of 
a few months or pears. Treatment should follow the same lines as for acute 
hepatic necrosis m the early phase of the illnesa and as for cirrhosis in the 
later. 


PEE-CIBRHOTIC HEPATIC INSDPFIOIENOY 

Synonyms. — ^Alcoholic Hepatosis ; “ lavertshness.” 

Definition. — In the early stages of chronic alcoholic poisoning of the 
liver complete or almost complete recovery may take place if the patient 
becomes teetotal. Not only do the rymptoms disappear, but the liver becomes 
smaller and softer, and t«ts, which originally showed gross hepatic insuffi- 
denoy, show little or no abnormality. Though there is no pathological 
evidence as to the exact condition of the fiver before and after treatment, 
it is clear that actual drrbosis cannot have taken place. It is therefore 
reasonable to regard the condition as pre-cirrhotic and to call it alcoholic 
hepatosis. 
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■Whereas the fully developed pctrne of cinhosis of the liver has become 
rare since the War of 1914-1918, alcoholic hepatosis has become increasingly 
common, especially among the -nell-to-do, ‘Wnen the poor man’s beer became 
more expensive and weaker than it was before 1914, many people celebrated 
tbeii newly acquired wealth by excessivs indulgence in cocktails, champagne 
and whisky. Some drank in obvious excess, though they might never get 
drunk ; vath. others the etrength of the alcohol, drunk nminly when the 
stomach was empty, rather than the total quantity consumed, was chiefly 
responsible for the damage done to the liver- ^nsequently alcoholic hepatite 
was not at all uncommon among young adults of both sexes, though fully 
developed cirrhosis remained rate before middle age. In older patients a 
sedentary life is an important predisposing factor. 

This pre-cirrhotic condition, commonly known as liverishoess or bilions- 
ness, has long been recognised as common among Europeans living in tropical 
countries, where the consumption of highly spiced food and repeated attacks 
of malaria, together sometimes with amoebiasis and enteric fever, are additional 
factors. 

Symptoms. — .A. feehng of discomfort, rarely amounting to actual pain, is 
felt in the region of the hver. Symptoms of alcoholic gastritis, especially 
morning anorexia and nausea, are often present with hypochlorhydria or 
achlorhydria and excess of mucus in every fraction of a test-meal. The 
patient’s complexion is sallow, and there b sometimes a slight degree of 
jaundice. The liver is hard, moderately enlarged and tender, and the spleea 
may be just palpable. The patient says be b “ liverish ” or " bilious *’ ; be 
is irritable and depressed, and complains of a feeling of general unfitiiesg, 
headache and drowsiness. Gastric and intestinal flatulence may occur u a 
result of deScient absorption of gas secondary to sli^^ht portal obstruetjoa. 

Periods of comparative well-being may aUernate witb acute exacerbations 
or “ liver attacks ” which are generally caused by increased alcoholic excess 
and to & less extent by over-eating, and sometimes by exposure to coW. 
During such an attack the liver b^raes larger and more tender, sod the 
stretching of the capsule may cause acute pain. In rare cases htematemesis 
occurs. With suitable treatment an attack generally subsides within a 
fortnight, and even in severe cases a month or six weeks b generally suBicient 
to restore the patient to good health. If he becomes teetotal complete 
recovery may occur ; otherwise cirrhoab will eventually develop. Ascites 
never ocenrs in thb pre-cirrhotic dborder. 

Treatment. — The patient should be kept in bed on a lacto-vegetarian 
diet until all symptoms have disappeared and the liver b no longer tender. 
If gaatritb is pceaent, the storaaefe ehonld be washed out every tooming 
(p. 616). The diet can then be gradoally increased, but the patient shomu 
continue on the diet described on p. 735 for several months. It b essentm 
that he should become completely teetotal and shohld remain so for the rM 
ofhisHfe. Itshould bepointcdoottohimthathbliverhasbecomeahnonnajly 
vulnerable, and that even a smaU quantity of alcohol b a poison for him 
and will eventually cause citrhosb and death. It U remarkable how earily 
the majority of such patients can become teetotal j fortunately they have 
none of the craving for alcohol experienced ty dipsomaniacs, but take it only 
because they like it or for the sake of conviviality. 
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CIRRHOSIS OF THE LIVER 

CirrhoMs of the liver ia a condition in which the liver hardens as a result 
of the development of new fibrous tlssne. Four distinct forms occur : 

(1) Porlal or mullilobttlar cirrhosis, which is generally associated with 
alcohoUo excess. 

(2) Cirrhosis with nodular hf/pcrplasia following acute or subacute hepatic 
necrosis (p. 727). The liver is irregularly ecarrea and nodular, in contrast 
to the finely granular, undistorted liver of mnltilohular cirrhosis. A more 
zonal or diffuse form of scarring may occur after severe attacks of toxic or 
infective hepatitis, but this does not commonly give rise to clinical symptoms. 

(3) Pericellular cirrhosis. — ^This is invariably the result of congenital 
syphilis (p. 741). 

(4) Perilobular cirrhosis. — This is the late result of the chronic hepatitis 
caused by ascending infection of the bile-dncts (cbolancitis), and is therefore 
also known as hiltari/ cirrhosis. It is alwajrs associated with jaundice. It is 
generally the result of infection following chronic obstraction of the common 
bile*dncb by a gall-stone, cicatrical stenosis (resulting from an injuiy during 
cholecystectomy], chronic pancreatitis, or carcinoma of the head of the 
pancreas, the common bile-duct or ampulla of Vater. Cellular infiltration 
and new fibrous tissue form around the bile-ducts end between the lobxUea 
of the livei with the final production of perilobular cirrhosis. 

In these conditions the eolargemeut and haidnes.s of the liver and the 
jaundice, which are primarily the result of retention of bile in the intra' 
hepatic ducts through obstruction to their outflow into the duodenum, may 
also be cansed by the secondary perilobular cirrhosis. Cosseqnentlv, u 
the obstruction is eventually relieved, the liver may remain large and hard 
and the jaundice may not disappear. A measure of the degenerative changes 
in the liver can be obtained itom tests of hepatic function (p. 712), which 
show no insufficiency at the onset of obstruction but a slowly increasing 
insufficiency if the obstruction is not overeome. 

The clinical picture in subacute hepatic necrosis may be very similar 
to that in biliary cirrhosis, but it differs from it in the absence of evidence 
of biliary obstruction and the presence of signs of severe parenchymatous 
damage of the liver. A condition has been described as Hanot’s biliary 
cirrhosis, which is said to affect children and young adults, often several 
members of a family, and to be characterised by enlargement of the liver and 
spleen, with chronic jaundice and febrile attacks, but rarely ascites. I have 
sever seen a case which answered to this description and 1 am exceedingly 
doubtful whether such a clinical entity crisis. 

ARTituB Hctrst. 
lievised by L. J. ’Witts. 


PORTAL OR Mm,TILOBULAR CIRRHOSIS OF THE LIVER 

Synonyms. — ^Portal or Multilobular Cirrboaia ; Laennec’s Cirrhosis. 
Definition.— The portal or multilobular form of cirrhosis of the liver is 
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80 mucl) the most common thnt it is generally described shortly as citthoau 
of the IiTer. It is a disease in irhich dcgcncratioa of the hepatic cells occurs 
in association wth fibrosis spreading from the portal spaces to enclose various 
numbera of lobolea. 

Etiology. — Cirrhosis of the liver is generally fatal about the age of fifty, 
bet a distinct gronp of cases occurs in childhood. It is three times more 
common in men than in n’omen, bot only slightly more so in boys than in 
girls. Cirrhosis is in ver^ rare instances familial, presumably as a result of 
an inborn defect of the liver cells which tenders them abnormally vnlnesahle 
to toxins and liable to prematarc degeneration ; this may then be associated 
with chronic lenticular degeneration. It is more common in individuaU who 
follow a sedentary occupation than in those who lead an active life, and 
among the poor than the well-to-do, though since the War of 1914-1918 
it has become less common among the former and mote common among the 
latter. 

A very large majority of patients with ciiibosia of the liver have indulged 
excessively in alcohol ; it is three times more common among people con- 
nected with the liquor trade than among the general pubh'c. Cases occor, 
however, especially in India, Egypt, and Dntch East Indies, and in children, 
in which alcoholic excess can be excluded with certamtv. Thus cinho^ is not 
infrequent among Brahmins, the majority of whom indulge in large quantities 
of ginger, cardamoms, red pepper and other spices, but never touch aIcohoI> 
I have seen several patients, mostly women, with typical and fatal cinhesu, 
who were teetotal, had never sufiered from malaria, and had always taken 
an ordinary diet. 

Pathology.— Cirrhosis very rarely develops experimentally in animals 
as a result of chronic alcoholic poisouiog, although fatty changes and oecs' 
slonally necrosis with a slight degree of sauLU-ccIled infiltration may be 
produced. It occurs iu less than 3 per cent, of dronhords dying from the 
effect of alcoholism, and its geographical distribution does not correspond 
with that of clonic alcoholism, cirrhosis being rare, for example, in Scotland 
and Ireland ; and when excessive indulgence in alcohol leads to nervous or 
cardiac symptoms, cinbosis of the liver is tare. It Is probable, therefore, 
that alcohol produces ciriLoais of the liver only when the liver is abnormally 
vulnerable owing to constitutional inferiority, vitamin or other dietetic 
deficiencies, and tho simnltancoos or previous action of the toxins of such 
infections as syphilis, malaria, amcebiasis, and the virua of infective hepstib^- 

Cirrhosis of the liver may result from the action of poisons which reach 
it from the spleen. This is the cansc of the cirrhosis of spleuic anmnu’a, m 
the liver does not become plTected if the eplcen b removed at a sufficiently 
early stage. In a typical early case under oiy care a fragment of liver removea 
when splenectomy was pciformed showed no pathological changes. 

It is probable that the poisons which cause cirrhosis of the liver lead both 
to degeneration of the hepatic cells and to irritative hyperplasia of the con- 
nective tissue ; the degeneration of the hepatic cells is increased by the 
connective-tissue hyperplasia, which in turn is exaggerated by replacement 
fibrosis following atrophy of the hepatic cells. 

The eixe of the liver varies greatly ; it may be much smaller or much 
larger than normal. The large liver is due to compensatory hyperplasia of 
the liver cells and to a less extent to fatty degeneration. 
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The sniface of the liver is irregular. The projections may be os small 
as those of a granular kidney, but more frequently they give rise to a hob- 
nailed appearance. 

The obstruction to the intrahepaUc branches of the portal vein produces 
a rise in pressure in its tributaries ; this results in dilatation of the collateral 
circulation which normally exists between tho portal and general venous 
systems. This compensatory circulation is carried ont by tho following 
groups of vessels. 

1. An anastomosis may develop within the liver between the branches 
of the portal vein and the intralobmar veins. Large branches pass from the 
liver and its capsule to the phrenic and intercostal veins, where the liver and 
diaphragm are uncovered by peritoneam. Occasionally a single large vein 
passes from the liver in the fakifotm ligament by the side of tno obliterated 
umbib’eal vein to join tbe veins of the abdominal wall at the umbilicus ; the 
subcutaneous veins around and above tbe umbiUcos are conscqnently dilated, 
and a large bunch of dilated veins may form at the umbilicus. 

2. Tbe gastric veins anastomose with the oesophageal veins, which open 
into Che azygos veins ; the veins in the oesophagus, especially its lower end, 
may become greatly dilated. 

3. Tbe inferior mesenteric vein commnnicaics through the superior and 
middle hsmonhoidal veins vdth tbe inferior hsmorrhoidal vein, which is a 
branch of the internal iliac vein. This might be expected to give rise to 
hsemorrhoids, but they are hardly more common among patients with cirrhosis 
than in individuals with healthy livers. 

4. Additional veins unite tbe radicles of tbe portal veins in the intestines 
and peritoneum with the inferior vena cava and its branches. These include 
the retro-peritoneal reins, which arc often greatly enlarged, especially in the 
neigbbonrnood of the kidneys. 

Symptoms.— About 50 per cent, of patients with cirrhosis of the liver 
die from some intercnrient dbease or accident. Such cases are generally 
described as latent. Dot in the majority symptoms due to the condition 
were probably present before death, and the fatal result of the interenirent 
disease or accident was often due to tbe climinisbed power of resistance to 
tozromia which results from cirrhosis. In some cases, however, the disease 
may be genuinely latent, owing to compensatory hyperplasia of the liver cells 
arid to the development of an elScicat collateral circulation between branches 
of tbe portal vem and systemic veins. 

In a large majority of cases the symptoms caused by cirrhosis are pre- 
ceded by those of pre-cirrhotic hepatosis, which have already been described 
(p. 728), and alcoholic oesophagitis and gastritis have generally been present 
for many years. The patient habitually wakes in the morning with a feeling of 
nausea and no desire for breakfast ; violent tetchmg often occurs, and he then 
vomits a small quantity of alkaline watery fluid, after which some bile-stained 
mucus may appear. A sense of uncomfortable fullness is also felt in the 
epigastrium after other meals, and riie nausea and vomiting may recur. The 
appetite is jioor, and there is a special n^ugnaucc for incjt. When cirrhosis 
develops, the symptoms due to catarrh ate exaggerated by the congestion of 
the gastric and intestinal mucous membrane caused by porta! obstruction ; 
this leads to the secretion of still more mucus, aud by preventing absorption 
of gas leads to flatulence, which s^ravates the feeling of distension already 
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present. Flatnlcnco is a constant early symptom and is tte earliest sign of 
portal congestion ; it is “ Ic vent avant la plnie.” 

The complexion is generally sallow and bloated with dilated capillary or 
arterial angiomata, especially over the nose and cheeks. In the later stoges 
the face is drawn, the cheelm and eyes are sunken, and the conjanctive are 
congested and often slightly tinged with bile. The skin of the body is dry 
and inelastic ; numeions spider angiomata appear on the face, neck sad 
back as the disease progresses, and ^ or purple areas of skin may be pro- 
duced by the uniform distension of small venules. Pnrpura and various fomu 
of erythema may occur. 

The tongue is flabby and faired, the gums readily bleed, and phatynjptis 
is common owing to chronic irritation by alcohol. The breath is often 
offensive as a resmt of oral sepsis. 

The patient is generaljv constipated, but attacks of diarrheea may occur, 
especially during the last few weeks of life. 

In a large proportion of cases the liver is enlarged. Its lower border 
can generally be felt below the costal margin in the right nipple line ; but 
ascites and occasionally flatulent distension of the intestines or obesity may 
render it impalpable. It is always very hard ; its edge can consequently 
often be felt even when it is not enlarged. In rate cases an enlargtA liver 
can be observed to shrink as the dwease progresses until it ceases to be palpable, 
and after death it may be found to be considerably emsUer than nenwl. 
The irregidar surface of the liver can occasionally be recognised by palpation, 
The liver is insensitive in contrast with ita tenderness in pre-cinhotlo alcoholio 
hepatosis. 

Biscomfort is often felt in the right hypochondrinsi, hut pain occurs only 
if the disease is complicated by an attack of perihepatitis. 

In about 35 pec cent, of cases jaundice occurs. It is generally slight and 
is often transient. In the absence of jaundice, excess of oile pigment rosy he 
found in the blood. 

In 80 per cent, of cases the spleen is enlarged. Owing to its hardu^ 
it is easily felt unless it is obscur^ by ascites or intestinal flatulence. Bis* 
comfort or pain may result from Btrctcoiog of the capsule if rapid enlargerueat 
occurs ; more frequently it is due to peiisplenitb. Il^en both the liver and 
spleen are much enlarged, the left lobe of tne former may overlap the latter. 

Hsematemesia occurs in about 25 pet cent, of cases. It is generally an 
early tymptom, and is often the first indication of the presence of serious 
disease, though it is generally preceded by symptoms of gastritis and hepatons. 
It is uncommon after ascites ^s developed. The hmmatemesis generally takes 
the form of a single large hsjmorrbage, but sometimes a smaller quantity 
is vomited during the next few days. It is generally repeated only aftw a 
considerable interval. The blood collects slowly in the stomach and often 
passes into the intestine, causing mclacna without hsmatemesis. When * 
considerable quantity has collected in the stomach, the distension causes it 
to be vomited ; small quantities ere not brought up unless vomiting occun 
from some independent cause. The blood collects mote slowly than in gastric 
ulcer and is therefore generally more clotted and darker, as there is mom 
time for digestion to occur ; for the same reason fainting occurs less fteqoenuy* 
Death from hsmatemesis is very nnusual in cirrhosis and accounts for 
than 6 per cent, of the mortality. In the majority of cases the hicmorrhage 
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is a result of rupture of varicose of tie ossopiagus, especially in the lowest 
three inches, where they can be easily demonstrated with the X-rays. The 
blood runs into the stomach, though in severe cases it may well up directly 
from the cesophagus. Hremorrhage may also occur from minute erosions 
secondary to acute gastritis, sometimes associated with varicose veins. The 
erosions are very difficult to discover post morlem, and possibly in some cases 
there is no actual loss of surface, the hasmorrhage corresponding with the 
bleeding which occurs from other mucous membranes. In very rare cases 
melajna may result from thrombosis of the portal vein or one of its branches 
(cidep. 749). 

Epistards is common. The hsmorthage generally comes from a point 
on the anterior part of the septum. In the late stages oozing from the nose 
may occur, as well as from the gums, lungs, kidneys and uterus, as a result of 
the toxtemia caused by hepatic insnffioency and deficiency in vitamin K, and 
small hsemorrhages often occur under the akin. Hemoptysis, however, is 
generally dne to the cinhosis being associated with pulmonary tuberculosis. 

Ascites is present in most cases of cirrhosis which mn their full course. 
It is a late symptom in uncomplicated cases, and is often absent if the patient 
dies from some independent cause or from hsematemesis at a comparatively 
early stage. The onset is generally gradual, but it occasionally develops 
sudaedy after a blow on the abdomen, a ch^ or an acute infection ; it is 
also acute in portal thrombosis. It sometimes disappears spontaneoasl^ 
shortly before death. It is a result of portal congestion, as the intrahepatio 
braucues of the portal vein ace compressed, some being completely obliterated ; 
occasionally others are thrombosed, and in rare coses thrombosis of the portal 
vein itself occurs. This is not the sole cause of ascites, as the fiuia may 
collect with extreme rapidity instead of pari passu with the changes in the 
liver, and it is often absent when the portal pressure is high as shown by the 
occurrence of hxmatemesis. In many cases it is secondary to chronic 
peritonitis. The ascitic fluid is clear and sometimes slightly hile-stalned. Its 
reaction is alkaline, its specific gravity between 1008 and 1015, and a large 
proportion of the celb it contains are endothelial. When the ascites is duo to 
chronic peritonitis the specific gravity is greater than 1015, more albumin is 
present, flakes of fibrin may form on standing and polymorphonuclear cells 
are found. 'When 50 per cent, or more of the cells are lymphocytes, tuber- 
calcos peritcssitls is peobsblf present. la rare cases tbs ascites is cbfhas or 
chyliform ; still more rarely it is hsemorrbagic. 

CEdema of the ankles is frequent, but it is rarely severe, though occasion- 
ally it spreads up the legs to the abdomen and back. It often develops before 
or at the same time as the ascites, in which case it must be toxic in origin 
or the result of hypoproteinasmia, but most frequently it follows it and is 
caused by pressure of the ascitic fluid on the inferior vena cava and the 
abdominal lymphatics ; it then rapidly diminishes when the abdomen is 
tapped. 

Muscular weakness and loss of energy may he the earliest symptoms ; 
they are constant in the late stages. The muscles are flabby and atrophied, 
and marked wasting of the whole body occuis. 

The rise in intra-abdominal tension caus^ by flatulent dyspepsia and 
later by ascites is frequently followed by the development of hernias. 

The urine is diminished in quanuty and the specific gravity is high. 
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It is very acid aud high coloured, and a large depo?ifc of urates generallj* 
fonns ou ataadiag. It coutains excess of utohilia, but eveu when elight 
jaundice ia present bile-pigment is often absent. In the late stages the 
percentage of nitrogen excreted as animnnia increases at the expense of urea ; 
this is due to ammonia being required to unite with the excess of organic 
acids present, and not to inability of the liver to form urea, as ammonia 
given by the month is still excreted as urea. In the last days of life leccia 
and tyrosin are sometimes found. 

Albuminuria is occasionally present as a result of hepatic ioxsmu, 
nephritis, or congestion of the b'dneys from heart failure. Glycosuria is rare, 
as the glycogenic function of the liver is maintained to a certain extent even in 
advanced cases, but the Iffivuioso test for hepatic ef&mency generally shows 
considerable impairment thioughont the course of the disease, thougu owing 
to compeusatop' hypernlasia this is often less than might be eIpected^'^ 

The blood is generally normal, except when severe hasmorrhages have led 
to secondary anamia. I have seen two cases in which the achlorhydric 
gastritis caused by chronic irritation of the stomach by alcohol led to the 
development of typical pernicious in patients with cirrhosis. 

The temperature ia often tais^ in rapidly progressing cases apart ftom 
conmlicationa such as tuberculosia and infective endocarditis. 

In the late stages of cirrhosis the tozsemia which results from hepstis 
insufficiency gives rise to restlessness, irritability, mnttermg deliriam, sad 
finally to coma. 

Kervoua ^mptoma may also be present as a direct result of ehxomo 
alcoholism. Delirium tremens may follow a drinhing bout and occasionally 
baimatemcsis. Slight mental disturbance end musemar tremor arc common, 
but neuritis is rare. 

Active tuberculous disease is found more frequently in patients dying 
wdtb cirrhosis of the liver than with other diseases, This is probably due ^ 
the diminished resistance to tabeiculoos infection caused by chronic 
alcoholism. The lun^ are most often affected, phthisis being the came of 
death in 15 per cent, of cases of orthosis, and tuberculous pleurisy is not 
uncommon. Dither the cirrhosis or tho phthisis may bo completely latent 
and remain undiscoTered until death. Tuberculous peritonitis is found m 
10 per cent, of cases ; the accompanying ascites is often thought during lu® 
to be due to the cirrhosis. The lungs ate generally also involved. Ins 
majority of cases of tubeicalous peritonitis in adult males ate associated with 
cirrhosis. 

Diagnosis. — A regularly enlarged, hard liver ia an alcoholic individual 
is generally the lesult of cinhosis. The occurrence of luematemesis, enJa^ 
meet of the spleen or slight jaundice makes the diagnosis still mote probable. 
The enlarged hard liver, wmeh is produced by chronic venous congeation m 
heart failure, may be difficult to distinguish from cirrhoaisjif the patient n 
seen when the heart is no longer fiulmg. A history of heart,faflure with 
in the hepatic region and any evidence of existing heart disease point to 
congestion. 

The diagnosis from syphilis and fimm malignant disease of the liver u 
discussed elsewhere (p. 748). . . 

Bplenio anasmia with hsematemesis can be distinguished from cumosu 
by the much greater enlargement the spleen and the presence of leuev 
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penia. It must, however, be lemembeied that cirrhosis of the liver almost 
always develops sooner or later in nntteated splenic ansmia. 

The symptoms in the last stages are often indistingaishablo from those 
of nrscmia, and the diagnosis may be very difScult in the absence of a fall 
history. But a much increased blood area with high blood pressure, albumm> 
uric retinitis or the presence of a large quantity of albumin with casts in the 
mine would prove that nriemla is present. 

Provosts. — If an individual with cirrhosis permanently gives up 
alcohol in the pre-ascitic stage, there is a good chance that the disease wii) 
not progress and that his symptoms will disappear. Even the damage 
done to the liver can be repaired to some extent by hjpjerplasia of its cells, 
a large liver being therefore a favourable sign, and the danger of hajmatc* 
inesis, together with the other iU-cffccts of portal congestion, may be over- 
come by a safficient development of the anastomoses between the portal 
and general venous systema. 

Much, therefore, depends upon the patient’s character, as, if he is unable 
to control his desire for alcohol, the disease is certain to advance to a fatal 
issue. The younger the patient the more chance there is for functional 
compensation to occur, bat the prognosis is always bad in children. How- . 
ever completely latent the disease may become, much of the damage to the 
liver is of course permanent, and the patient’s power of resisting acute 
infections and all other diseases is materially reduced. 

Fever is a serious symptom, as it indicates rapid advance of the disease 
or the presence of some compUcation. When the patient becomes drow^ 
death is almost certain to follow rapidly, but I have seen complete restora- 
tion to health occur in a semi-comatose, tremulous, apparently moribund 
man, who had drunk champagne in great excess for many years, but became 
cot^letely teetotal after recovery from the acute illness. 

In rare cases the disease runs a snbaente course, death occurring within a 
few months of the onset of symptoms. Such cases are most frequent in 
comparatively young adults who aro heavy drinkers. The liver is painful 
and tender, fever is present, emaciation is rapid, and multiple hsenrorrhages 
are likely to occur. Such cases, however, are really examples of subacute 
necrosis of the liver. 

Treatment. — ^Alcohol must be absolutely prohibited for the rest of the 
patient’s life, and no medicine contoiningalcohol should he prescribed. Curries, 
pickles, ginger, all highly-seasoned food, vinegar, mustard, pepper, high game 
and ripe cheese must be permanently avoided. 

Apart ftom these restrictions the diet in the early stagea should be that 
required for the treatment of the associated chronic gastritis. In the late 
stage, when symptoms of henatic insulBciency ate present, the diet should 
consist entirely of milk, niflk foods, vegetable purees and fruit, and even 
when improvement occurs very little aniem food should be given. A quarter 
of a pound of dextrose in a pint of lemonade or other fruit drink should be 
given daily. 

The bowels should bo kept regular by means of Epsom salts. No other 
drugs are required in uncomplicated cases. The treatment of the gastritis, 
ascites and hrematemesis is considered elsewhere. Recurrent severe hremor- 
thage can sometimes be controlled by direct injection of varicose (esophageal 
veins with scleic^mg fluid through an msophago^pe. 
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The regular life led at a spa, sach as Harrogate, combined with the use of 
a mOd aperient water, is often very beneficial 

The treatment of the drowBy toxsemic condition of the late stage is the 
same as that of subaente hepatic necrosis (p. 727). 

HiESIOCHBOMATOSIS 

Synonyms. — rigraentary Cirrhosia; Bronzed Diabetes. 

Etiology and Pathology. — ^Haemochromatosis is a very rare disease, 
in which large quantities of hemosiderin, an iron-containing pigment, are 
deposited in various parts of the body, especially the liver, upper abdominal 
lymph glands, pancreas, suprarenal glon^ and shin, but very little in the 
kidne'^ and spleen. The deposition of pigment is associated with ordinary 
multilobnlai cirrhosis of the liver and cirrhosis of the pancreas, and the latter, 
by involving the islands of Langerhans, may give nse to diabetes mellitns. 
It occnxs in about 7 per cent- of cases of cirrhosis of the liver in males and 
hardly ever in females. There is no excessive hemolysis. The quantity of 
iron deposited is much greater than in haimolytic angmiaa, in which the excess 
of iron is chiefly in the liver and kidneys, whereas in htcmochromatosis it is 
chiefly in the liver, pancreas and abdominal glands, to which it passes from 
the liver and pancreas. 

The disease is extremely chronic. Zn advanced cases 30 grm. of iron may 
be deposited in the body compared with the normal of 0-3 gim. is ft® 
ordinary daily intake of iron in the food is about 10 mgrms. it would take 3000 
days to accumulate, even if no iron were ever excreted. There must cle^Iy 
be a failure in the elimination of iron, but it is unknown whether this u 
primary or the result of excessive deposition. Possibly the liver cells arc 
affected by an xmlmown toxin responsible for the disease in such a way 
that they become incapable of dealing with the iron which comes to them m 
the food, which is consequently deposited in the cells of the liver and other 
organs as hemosiderin. It b, however, equally likely that the cinho^ of 
the liver, Lke that of the pancreas and lymphatic glands, is uecondaty to the 
excessive deposit of iron pigment, which in any case most nggranitc the 
cirrhosis. In support of this theory is the observation that a’patient of mme 
with aplastic ansemia developed typical bsmochzomatosis in the counc of 
seven years, daring which he received 270 transfusions. 

Primary carcinoma of the liver occurs in hffimochromatoais somewhat 
more frequently than in simple cirrhosis of the liver. . , 

Symptoms, — The symptoms arc those of cirrhosis and diabetes associated 
with pigmentation. The liver and spleen becone progressively 
Ascites may occur and the subcutaneous veins are sometiiaes enlar^d- The 
skin is generally pigmented a elaty colour, especially in the exposed parts of 
the body. The lesion of the soproreoal cortex may give rise to symptom 
of Addon’s disease, the pigmentation of the akin being sometimes due to 
melanin and not to hstnosiderin, and pigmentation of the buccal mneons 
membrane may occur. In the rare cases in which no pigmentation is present 
a diagnosis can be made only after death. In most cases symptoms of severe 
diabetes with acidosis appear suddenly, but they may be absent to the ena- 

Dlagnosis. — ^The disease can be diagnosed with certainty only when 
pigmentation, diabetes and cirrhoais are associated together. iVhen two 
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of these conditions are present alone, a definite diagnosis is impossible. 
It can, however, be made with a considerable degree of probabilit 7 if well' 
marked bronzing is associated with cirrhosis, even in the absence of diabetes. 
In doubtful cases biopsy of a pigmented area of skin settles the diagnosis. 

Prognosis. — So long as no diabetes is present the prognosis is not worse 
than that of uncomplicated cirrhosis, but the onset of diabetes is always 
a very grave event. With insulin, however, a normal life can generally be 
led for several years, death being finally caused by the cirrhosis. 

Treatment. — ^The treatment ia that of cirrhosis and diabetes. The latter 
requires large doses of insulin, with the aid of which the diet can be balanced 
without special difficulty. 


AiTCEBIO HEPATITIS AND HEPATIC ABSCESS 

etiology. — ^Amosbic hepatitis is very rare before the age of 20 and is 
most common in the third and fourth decades. Amcsbic hepatitis and omeebio 
abscess of the liver are invariably secondary to amoebic dysentery (victe p. 288). 
In almost all fatal cases there is a history of dysentery or amcebic ulcers or 
scars of ulcers are found in the large intestine. The patient has had dysentery 
in the past or is still suffering from it in about 75 per cent, of acute and 
subacute cases, and in an additional 15 per cent, therels a history of diarrhoea, 
which was doubtless a nuld form of amcebic dysentery. In the remaining 
cases amoebic ulcers had probably been present in the cscom or ascending 
colon, situations in which they do not necessarily mve rise to any symptoms. 
Dysentery may precede the development of an imscess by montm or even 
years— in two of my cases by 16 and 24 years respectively. When hepatitis 
develops dutmg an attack of dysentery, the latter generally becomes less 
severe as the in^mmatiou in the liver progresses. 

The geographical distribution of the disease is identical with that of 
amcebic dysentery, but as it may develop in chronic cases and long after 
the onset of dysentery, it is not uncommon, especially in the chiom'c form, 
among individnals who have returned to Europe from the tropics. Chronic 
alcoholism is an important predisposing cause. 

Pathology. — The amceoaj, which collect in the thrombosed veins at 
the base of dysenteric ulcers, pass to the liver by the portal vein. Nothing 
more is known as to the patholc^ of non-suppurative amcebic hepatitb, as 
death does not occur unless an abscess forms, but the hepatic insoiEciency, 
which is always found to be present by appropriate tests, indicates that the 
infection is widespread and uniform through the liver. An abscess forms 
if a local accumulation of amoebae gives rise to thrombosis in a portal radicle. 
The circulation is obstructed and necrosis of the Burrounding tissue occurs ; 
at the same time pus is secreted as a result of the irritant action of the amcebai 
on the liver tissue. The wall of the abscess is at first formed by necrotic 
liver tissue, but the cavity gradually becomes limited by a fibrous capsule 
produced by the inflammatory reaction. In 70 per cent, of cases a smgle 
abscess is present, in nearly half of the others there are 2 abscesses, in a 
quarter there are 3, and in the remainder there are 4 or more. A single abscess 
is found five times as often in the ri At as in the left lobe. 

The abscess contains necrosed liver cells, leucocytes, red corpuscles, 
34 
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fat droplets, and generally amcelMe, but no bacteria. In cbronic casei all 
the nmcebra may have died, but they can atill be found in the material obtained 
by scraping the wall of the abscess. In tare cases an smcebtc abscess becomes 
spontaneously sterile, and its dried remains have been found at a post-mortem 
esamination years afterwards. When an hepatic abscess reaches the surface, 
a^esions form between the liver and the adjoining structures, so that the 
contents of the abscess may burst into the lung, stomach or bowel, ot open 
estemally without infecting the aerous cavities. 


Acute and Sdbaccte Aikeuic Hepatitts and Hepatic Abscess 

Symptoms. — About one-tenth of the cases of acute ammblc hepalifi-i 
occurring in India are of a fulminating type, in which the whole liver U 
riddled with small collections of pus with no fibrous tissue separating them 
from the surrounding liver substance — a condition which rarely, if ever, 
occurs ontside the eudemic areas. The liver rapidly increases in sire ; it is 
very painful and cztremely tender. Slight jaundice nmy be preseat. The 
temperature is high with rapid remissions, the rise being often accom- 
pamed by rigors and the fall by copious sweating. Death generally occuH 
Dctwecn 6 and 18 days from the onset of symptoms. 

As most patients with subacute ammbic hepatitis recover completely with 
iniectiosa of emetine, it ia cleat that in the eail^ stages no euppuiation is 
present. Discotafort and a sense of weight are felt m the right hypochondrium 
in the slighter ciuses, but lu the more severe ones the pam may be so 
that the patient is hardly able to move, and he is often unable to lie on 
his left side owing to tlie dcaggmg pain caused by the change of position. 
Pain may also be refmed to the right shoulder and occasjonall’? to the 
right arm, especwlly when the upper part of the liver js involved. The liver 
is enlarged and tender, but the rigidity of the abdominal muscles may he so 
great that it is impossible to fed it« edge. Pressure exerted on the lower 
part of the right thorax, with one hand behind and the other in front, gives 
rise to pain. Slight jaundice is occasionally present in the severer cases. 
The appetite is impaired or lost, and tho patient rapidly becomes weah and 
emaciated. 

The temperature is generally remittent, varying between lOO* in 
maming and 103® or 104® in the evening. In. severe cases it remains high 
with o^y small remissions, but ia more diionic cases, especially when the 
abscess bulges through the capsule of the liver and the tension within its 
cavity consequently falls, there is less fever. It may then be low, continued 
or relapsing, and may ^ally disappear. Copious sweating is common in 
the more severe cases. Moderate lencocytosis is always present, and the 
proportion of polymorphonuclear cells ia considerably increased, especwllf 
when actual suppuration has occurred. If the percentage is less than 70, 
simple hepatitis, and not an abscess, is probably present. 

The upper part of the liver is most frequently involved, and the 
increase jn dullness is then in the upward direction, but the lower boiow “ 
also abnormally low. Tlie lower ribs bnlge, and the intercostal spaces become 
wider ; the edges of the ribs become less clearly de^ed, and the skin may 
be crdeiaatous even in acuto hepatitis without suppuratioa. At an cftlv 
stage the breatli-saunds become feeble and the percussion note impaired 
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at the right base ; the X-rays show that the right side of the diaphragm is 
abnormally high, and when suppuration occurs its movements are diminished 
and finally cease completely. If the diaphragm is perforated fay an abscess 
of the liver, a pulmouaryabscess,or lessfreqaently an empyema, develops. In 
the former case large quantities of thick reddish pus arc expectorated, and, 
if emetine is given, rapid recovery generally tesulte. 

An abscess in the anterior and lower part of the right lobe produces a 
tender tumour in the right side of the epigastrinnij the lower rib.? become 
prominent, and the lower border of the liver can cither be felt or b found 
by percussion to be dbplaced downwards. A rub may be heard when an 
abscess reaches the surface of the liver, but it dbappears on the formation 
of adhesions with the anterior abdominal wall. In advanced cases the skin 
becomes cedematoua, fluctuation b present, and the abscess may open 
externally just below the costal margin. Less frequently the abscess teaches 
the under surface of the liver, when it may rupture into the duodenum or 
hepatic flexure. Ptis b then passed by rectum, and the tumour suddenly 
diminishes in size. The general condirion of the patient immediately im- 
proves, the temperaturo falb, and spontaneous recovery may follow. 

An abscess in the left lobe of Uo liver generally gives tbe to a tender 
tumour in the epigastrium. An abscess bulging from the lower or upper 
surface of the leu lobe b less cosily dbgnoscd ; it may escape recognition 
till it ruptures respectively into the stomach, when the cbaractcristio thick 
reddish pus is ixiauted, or into the left lung or pericardium. 

In some cases tbe X-rays show a localbed increased density in tbe hepatic 
shadow, especially if the abscess b in the left lobe or if it b large and sur- 
rounded by a thick fibrous capsule. Localbed subdiaphragmatic, subhepatic 
and retroperitoneal abscesses are tiacommon complications, and general 
peiitonitb rarely develops. 

Diagnosis. — The possibility of amoebic hepatitb or hepatic abscess 
should be considered whenever an individual, who has been in the Bast, 
is suffering from progressive deterioration in health with more or less pyrexia, 
especially if the latter b remittent and accompanied by chilb and sweats, 
and if obscure abdonunal symptoms are present. 

Subacute ammbio hepatitb b most commonly confused with malaria ; but 
the rise of temperature in hepatitb b generally in the evening instead of daring 
the day, and the liver b emarged out of proportion to the spleen instead of 
vice versa, Icucocytosis is present with a relative iuciease of polymorpho- 
nuclear celb and only 2 to 4 per cent. large mononnclear celb in contrast 
with the normal or subnoimai count with 15 to 20 per cent, large mono- 
nuclear celb found in malaria ; the malarial parasite cannot be found In 
the blood, and the ia]ection of emetine b followed by improvement, whilst 
quinine faib to influence the pyrexia. 

A localbed tumour in tbe liver in a man who has been exposed to amcebio 
infection b generally an abscess and more probably amccoic than a sup- 
purating hydatid cyst. It b elastic or fluctuating, unlike the hard solid 
tumour formed by a gumma and a growth. 

Prognosis. — Until 1907 hepatic abscess was the second commonest 
cause of death in the Britbh Army in India, but the incidence of the dbease 
has become much smaller since amGebicdyBentery has been treated by emetine 
injections, and the mortality has been greatly reduced since the necessity 
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lor operation has become comparatively rare owing to the freqaency with 
which treatment is instituted in the pre-anppurative stage. Its incidence in 
Great Britain rose considerably after the Wat of 1914-1918, and it is iikely to 
be still higher after the second world war. 

Treatment. — In acuta hepatitis withont suppuration my rapid im- 
piovcmeut follows the subcutaneous injection of I grain emetine hydro- 
chloride on 12 or more consecutive days ; the hepatic tenderness diminishes 
within 6 hours of the first injection, and the temperature may fall to normal 
iu 24 hours. As there ate no definite signs which distinguish acute hepatitis 
without suppuration from hepatic abscess unless a definite tumour is present, 
no local treatment should be adopted until emetine injections have been 
given daily for a week without pr<^acing any improvement. Even a small 
abscess may be completely absorbed without aspiration after the amcehm in 
its walls have been ^ed by sobcatancous injections of emetine. 

The most satiafactory treatment of an absceaa is e\’actiatton by aspira- 
tion, emetine being injected subcutaneously in order to kill the amccbm in 
the abscess wall and in any nlcers which arc still present in the 'colon. If 
the pus reaecumulates, a grain of emetine hydrochloride dissolved in a fluid 
ounce of water should be injected into the abscess cavity after it has been 
aspirated. The results with this treatment are so successful that the open 
operation, which is frequently followed by prolonged convalescence or death 
from secondary infection, is requred only in the comparatively rare cases, 
in which the situation of the absceas cannot be determined, or recovery is 
delayed and bacteriological examination of the pus obtained by aspiration 
shows that the abscess already contains pyc^coic bacteria. When an abscess 
has been opened or has ruptured into the lung, stomach or bowel, sub- 
cutaneous emetine injections should be continued until the temperature has 
remained normal for a week. 

CuHorao Ajkbbic HsraTrns 

Amtsbic dysentery is almost always associated with liepatic insniSciency 
as demonstrated by the Imvulose test, although in a large majority of coses 
there is no «gn of hepatic disorder. Aa acute and subacute hepatitis and 
hepatic abscess ore common complications of amccbic dysentery, it seems 
reasonable to assume that the functional deficiency of the liver in these coses 
is caused by a mild and latent form of amccbic hepatitis. 

Symptoms. — It is not uncommon to find hepatic insufficiency in patients 
complainiiig of unfitness since returning from a country in which ammbic 
dyaewtety i& eudeiaw. SamR had de.fi.uita dycautery, but othets hove 
had nothing more than a few attacks of diarrhcea, and occasionally they have 
never had intestinal symptoms of any kind. 

The patient complains of general unfitness and is easily fatigued. Very 
often he rightly describes himself ss -liverish. lie generally suffers from a 
constant ache over the liver. His appetite is poor, and he is pale and saUov, 
though generally not anmmic, ond true jaunchce is never present. There 
is no pyrexia, and the leucocyte count is normal. The whole of the expos_^ 
surface of the liver is tender, and the lower border is often more easily 
palpable than normal, but tbeio is little or no enlargement. Aracebic cysts 
arc very rarely found in the stools, bat in a small proportion of cases, m 
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epite of the absence of intestinal qrmptoms, the sigmoidoscope has revealed 
the presence of small but typical amoebic ulcers — raised red spots v?ith a 
necrotic centre on a normal pink mucooa membrane, very closely resembling 
boils on the skin. Not infrequently the caecum and ascending colon are 
tender, and the stools may contain traces of occtilt blood, presamably the 
result of chronic amoebic typhlitis. 

Diagnosis and Treatment. — The diagnosis is quickly confirmed by the 
result of treatment. The injection of 1 grain of emetine hydrochloride every 
night for twelve nights results in the disappearance of all symptoms, and the 
Isevulose test shows that there is no longer any hepatic insufBciency. In 
one case, for example, the rise in the blo<^ sugar was 65 nigrm. per 100 c.c. 
one hour after taking 60 g. of tevolosc and in two hoars it had only fallen 
25 mgrm. ; after treatment the onc'honr rise was 6 mgrm. per 100 c.c., and in 
two hours the blood sugar was the same as before the lecvulose had been 
taken. Further courses of six or more injections should be given 3, C and 12 
months later in order to prevent recurrence. 


SrPHILIS OF THE LIVES 

COXOSKTTAL SlTPBXLZS (PbRICECLULAR CiBBQOSIS) 

Etiology and Pathology.— The liver is affected in 60 per cent, of 
infants with congenital syp^U. This great frequency is probably duo to 
the S-pirochata fcJlida passing throogh the placenta sod the umbilical veto 
direct to the fcctal liver, which is the first organ it reaches, and which is 
consequently found to contain it in larger numbers than any other organ. 

Congenital syphilis produces diffuse changes in the liver very different 
from the focal lesions of acquired syphilis, except in rare cases occurring in 
later childhood, in which caseous gummata are found. The liver is smooth 
and uniformly enlarged and is firmer and paler than normal. The changes 
are due to pericellular cirrhosis, the result of diffuse infiltration with embryonic 
connective-tissue cells between the iudividnal liver cells. These may be 
associated with small collections of round cells, or miliary gummata, which 
resemble tubercles when seen by the naked eye. 

The spleen is generally enlarged and hard. Diffuse small-cclled infiltra' 
tion or fibrosis may be found in the kidneys, pancreas, testes, suprarenal 
glands and lungs. 

Symptoms. — Symptoms pointing to disease of the liver are not often 
present in infants with congenital syphilis, but on examination the liver 
and spleen are found to be enlarged and abnormally firm. Tie liver normally 
extends farther down in young chfldren than in adults oaring to its relatively 
larger size and the more horizontal position of the ribs. Only definite enlarge- 
ment and abnormal hardness of the liver can, therefore, bo regarded as im- 
portant in the absence of other evidence of congenital syphilis. Jaundice is 
rare ; it may be present from birth or, less frequently, it develops a few 
weeks later. 

Diagnosis. — ^The diagnosis is generally easy owing to the well-marked 
sigiw of congenital syphilis present m other parts of the body together with a 
positive Waasermann reaction. In the absence of such signs the diagnosis 
must be made from rickets, tuberculous and gastro-intestinal infection, and, 
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when jaundice is present, from the other more common causes of icterus 
neonatorum (p. 817). 

Prognosis. — The prognosis depends upon the general condition of the 
infant. It is less favourable in delayed congenital s)'philis than in acquired 
syphilis owing to the changes being generally more widespread. 

Treatment. — ^The treatment is that of congenital syphilis. 

Acquired Svphilis 

1. Secondary SypMlu . — Jaundice formerly occurred in about J per cent, 
of cases of syphilis at the same time as the roseola and enlargement of glands, 
but it is now almost unknown. Rapid recovery generally followed treatment 
with mercury, but occasionally death occurred from acute hepatic necrosis. 
It must, of course, be distinguished from the jaundice following treatment with 
organic arsenical preparations (p. 223). 

2. Tertiary typhUis. — ffiUoIogy. — Gummata of the liver are found in 
only 0*3 per cent, of autopsies ; bat in mote than half of the cases in which 
other active syphilitic lesions are found the liver is affected. 

Syphilis affects the liver three times as frequently in men as in women- 
The disease is generally discovered between 10 and 20 years after infection, but 
in rare instances it bas occurred witbln a year. 

Pathology,— In the early stages a mass of pink syphOitic granidatioD* 
tissue, aharply separated from the healthy liver, is found ; neciosis soon 
occurs in the centre, which becomes yeIIowish>white. Ihe caseous mass is 
later surrounded by o fibrous capsule; as this contracts, the liver becomes 
more and more deformed. The capsule of the liver in the neighbourhood 
of a gumma is thickened, and adhesions often develop between it and the 
adjacent organs, the diaphragm and anterior abdominal wall. Unless they 
are very large, gummata, which are generally multiple, are slowly absorb 
till they may finally be represented by nothing more than scars, uom which 
fibrous tissue radiates into the capsule. Much less often a large part of the 
liver is diffusely infiltrated. Gummata are often associated ■with some degree 
of diffuse syptiilitio hepatitis, which produces cirrhotic changes in loBg- 
standing cases, especially if the patient is alcoholic or has been treated mth 
sTsphenamine derivatives. 

Symptoms. — Gummata and cicatrices are sometimes found after death 
without having led to any symptoms. The nature of the symptoms they 
produce depends upon the sire, extent and position of the lesions. Before 
any localising sjmptoms appear the patient may complain of genond^- 
health., -wlLVih. is, <iCtea w.tfc. a.'SUJ-Tmms. Ke 

first symptom pointing to disease of the liver is generally pain in the tight 
hypochondrium, the result of perihepatitis over a gumma. The pain may 
radiate to the right shoulder and is sometimes associated with local tenderness. 

Irregularities on the anterior snifoce of the liver produced by guiamafo 
and by the contraction of cicatrices are easily palpable. The diagnosis 
from malignant disease con be made by the presence of a positive Wafflcr- 
mann reaction and the rapid disappearance of a gomma with anti-syphihtic 
tJ^tment ; jaundice ana ascites are much more common in malignant 
disease, in wliich the constitutional ^mptoms ore generally moro_ sevc^ 
and there may be eridence of a primary growth in some other situation. In 
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byatid disease the Uver is smooth apart irom the tumour itself, but in 
syphilis it is often inegular, owing to the contraction of cicatrices. The 
presence of eosinophilia points to hydatid disease. A gumma neat the 
gali-bladder or in the left lobe of the liver may simulate a growth of the 
gall-bladder or of the stomach respectively- 

Irregular fe%'er sometimes ocean, d^ppearing with anti-syphilitic treat- 
ment. In rare cases an infected gumma may break down, when the 
^mptoms and sequels do not differ from those of other forms of hepatic 
abscess. 

Jaundice is infrequent in syphilis of the iiver, but it is occasionally pro- 
duced by the pressure of a gumma or of a syphilitic cicatrix ; in ve^ rare 
cases this is associated with attacks of pain indistinguishable from biliary 
colic due to gall-stones. 

Ascites is uncommon, and 1 have seen only one case in which it was 
seTere and recurred rapidly after paracentesis. It may result from pressure 
of gummata or cicatrices on the intrahepatic branches of the portal vein or 
less frequently on the vein itself in the portal fissure, in which cases throm- 
bosis is likely to occur. 

When a gummatous li%'er U associated with lardaceous disease, the 
clinical aspects of the latter may be so prominent that the presence of a 
gumma is overlooked. The liver and the spleen are enlarged, ascites and 
cedema are present, aud the urine contains albumin aud casts. 

Diagnosis. — ^The possibility of syphilis should always be remembered in 
obscure hepatic disorders. Apart from a history of infection and the presence 
of other syphilitic lesions, the Wassermnno reaction should always be tested 
in (louhtfuf cases. As, however, infection with syphilis does not prove that 
every lesion present is syphilitic, the final proof of the nature of the disease 
is obtained only if great ic^rovement or complete recovery results from 
anti-syphilitic treatment. The diagnosis from cirrhosis of the liver is 
suggested by the greater irregularity in the enlargement of the liver. 
Haimatemesis, dilated reius on the abaominal wall, jaondtee and symptoms 
of gastritis and hepatic insufficiency are much more common in cirrhosis, 
and the nutrition suffers at an earlier stage. 

Prognosis. — The prognosis of syphditic lesions of the liver is good if 
treatment is actively carried out at an early stage. In the rare cases in 
which the symptoms are due to pressure eaerted by cicatrices aud not by 
gummata little or no improvemeat can occur. 

Treatment. — As soon as the .possibility of syphilis is recognised, large 
doses of iodide should be given. Ill lesolts rarely follow the administration 
of as much as 40 grains of sodium iodide every 6 hours; a patient is more 
likely to suffer from iodism if the dose is gradually increased from a small 
quantity than if full doses are given at once. Mercury should also be given, 
hut no organic arsenical preparation because of the danger of hepatic necrosis 
occurring as a result of its action on the already damaged liver ceUs. 


HYDATID OF THE LIVER 

etiology and Pathology. — ^Hydatic disease is caused by swallowing 
the ova of the echinococcus or hydatid worm (p, 338). The infection generally 
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dates from cliildhood, even wlien ihe disease is not recognised till middle life. 
The ova are conveyed by the fingers of a child playing with a dog, the shin, 
pa'ws or muzzle of wbicti have been contaminated with infected fswes. In- 
fection rarely, if ever, results from contaminated water or uncooked vege- 
tables. The disease is most common in Iceland and in parts of Anstnths 
and New Zealand, where with a population of 1 J millions there are 150,000 
dogs, of which about a third are spreading myriads of hydatid eggs about the 
country homesteads every day. It also occurs in England, but is very lare 
in North America. 

When the eggs are swallowed, the embryos set free by digestion of the 
egg-shell pass through the waUa of the stomach or small intestine into the 
radicles of the portal vein, by which they reach the liver, where they are 
generally arrested. The embryo now forms a small cyst, with on internal, 
nucleate, protoplasmic layer (the endocyst) and an estemal “cuticulat 
membrane.” The reaction in the surroanding tissues results in the formation 
of a fibrous capsule. After a time a dozen or more buds project from the 
endocyst, and develop into daughter cysts, identical in structure with the 
mother cyst ; these soon separate from the endocyst of the mother cyst and 
become ^e. 

The fluid in the cyst is clear or very slightly opalescent, with a specific 
gravity between 1-005 and I-Oll. It contains cblorides, phosphates, traces 
of sulphates and succinates, and some unlmown toxic suostacces, but only 
occasionally traces of albumin or sugar. Booklets and less often hydatid 
heads may bo found in the fioid. 

The liver is involved in 60 per cent, of cases of hydatid diseases in man. 
A single cyst is generalJv present, but there are occasionally multiple cysts, 
or single ones may develop in more than one organ. 

Symptoms.— The patient remains in good health until the weight of the 
cyst, its pressure on surrouoding parts, or the occurrence of a oorDplic.ition, 
such as rupture or suppuration, causes symptoms. A hydatid cyst of the 
liver may remain latent and be discovered only after death or in the course 
of a routine exnirtin.ition of the abdomen in a patient without abdomiud 
syiMtoms. 

The increasing size of the liver may girt rise to a sensation of weight and 
fullness m the right hypochondrium, and pain may be felt in the right 
shoulder. I have only once seen jaundice c-aused by prea^ure on the bile- 
ducts and once cedema of the legs and scrotiun by prussure on the inferior 
vena cava, but never ascites by ptessutc on tbe portal vein though this way 
occur in exceptional cases. 

A small cyst may rupture into the biliary passages : intense jaundice 
results, and the patient generally develops suppurative cholangitis. A la^c 
cyst may biust into tbe general peritoneal cavity, especiaUy after a blow 
on the abdomen. Symptoms of an allergic chajacter may result, especially 
severe nrticaria, erythema and pnuitus. Less frequently there may be 
diarrhffia and vomiting, and dyspncca, eometimes of an astlimatic character. 
In rare cases convulsions, collapse and car^ac failure may occur and eo'» 
fatally. Rupture into the stomach or intestines may lead to spontaneous 
recovery. 

The upper part of the right side of the abdomen and lower part of 
thorax become prominent when the cyst is large. If the cyst reaches the 
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front of the liVer it becomes palpable in the hypogastriam. When it projects 
from the ander surface, the liver is pushed forward and it may simulate a 
large gall-bladder or a renal tumour. A cyst near the convexity pushes the 
diaphragm upwards and may compTESs the long and simulate a pleura! 
eilusioD. In such cases the irregularity in the upper surface of the liver 
can be recognised with the X-rays. ^Vllen deeply embedded in the liver, it 
produces a more general expansion and no local tumour is palpable. The 
tumour is generally tense and elastic. In rare cases, of which I have 
seen only two, percussion of the middle finger, when the left hand is placed 
flat over the cyst, produces a peculiar vibration — the hydatid thrill — which 
is pathognomonic. It is caused by the shaking within a las mother cyst of 
loosely packed daughter cysts. 

Bacteria may invade the fibrous capsule and multiply between it and 
the cuticular membrane, with the result that the antrition of the hydatid 
is impaired and the parasite dies. Its death results in a change iu the 
cutiemar membrane, which, when healthy, is impervious to bacteria and 
leucocytes, hut -now allows them to pass into the fiuid, which acts os an 
excellent cnltore medium and gradually becomes filled vrith pus cells. 
Symptoms of hepatic abscess are present, and the abscess may finally rapture 
into the general peritoneal cavity, stomach or iutestines. 

Dlagnosls.»-The discovery of a tumour of the liver should lead to a 
consideration of cancer, syphilis and hydatid cyst. The general health is 
greatly affected In the first, comparatively little or not at all in the second 
and tiiird. In cancer and syphim the tumour is likely to be irregular and 
multiple; in hydatid it is a uniform round swelling, and most frequently 
only one can be felt. The two former are hard and ob^'^ousIy solid, while 
the latter is elastic, and in rate cases the characteristic hydatia thrill can he 
felt. The Wassermann reaction is positive with a gumma and generally 
negative in the other diseases. Bostnopbilia b frequent in liydatid, but in 
no other liver disease ; it was known to have been present for eleven years 
when a patient, who proved to have a hydatid of the liver, first consulted 
me. The proportion of eosinophil cells may be enormous. In the case of 
a boy of 18, m whom the cyst had grown very rapidly, they amounted to 
65 per cent, of 16,000 leucocytes per cubic milhmetre ; the total and differ- 
ential counts fell to normal within 3 weeks of the removal of the cyst. I have 
seen two cases of very large tumours of the right suprarenal, which produced 
a rounded protuherauce on the anterior aspect of the displaced liver, closely 
simulatiug a hydatid cyst ; the diagnosis was made more difficult by the 
presence of eosiuophilia of 15 to 20 per cent. The intradermal injection of 
sterile hydatid fiuid produces a positive cutaneous xeactiou in 90 per cent, 
of coses, and in one case of mine a pyrexia! reaction lasting for three days. 
Once the skin has become sensitised it may remain so permanently in spite 
of removal of the cyst. The complement fixation and precipitin tests ate 
less reliable. 

Prognosis. — A cyst may continue to grow for 20 or 30 years, bnt the 
possibility of suppuration or perforation is a constant danger. When it dies, 
the cuticular membrane folds on itself and may become calcified ; its contents 
dry up and form a mass containing gritty material. It can then cause no 
further trouble. 

Treatment. — In places where hydatid disease is common, dogs should 
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never be fed on raw oSal. They ahoald be treated periodically with the 
vennifnge, arecoliae. 

Hydatid cysts were formerly treated by tapping, but lact methods 
have now been completely auperaeded by an <^a operation, in which the 
fluid is evacuated and as much of the waif as possible is removed. In 
some cases the latter is very loosely attached and can be polled out intact. 
The operation should be performed whenever a hydatid cyst is diagnosed, 
even if it causes no symptoms, as there is always a danger of serious coni' 
plications. 


CAECiNOaiA OF THE LIVER 

^Etiology and Pathology. — (a) Priwart Growths. — Primary carci- 
noma of the liver is fonnd only abont once in each thousand antopsies, and 
primary sarcoma is considerably rarer. Primary carcinoma may be derived 
from the liver-cells (hepatoma) or, moch leas frequently, from the bile-duct 
cells (cholangioma) ; 90 per cent, of the former and 50 per cent, of the latter 
occur in cirrhotic livers. Primary cancer occurs in about 7 per cent, of 
patients with cinhosis, the incidence being fifty timea as great as among 
patients without cirrhosis. The incidence b very high in Dutch East Indies 
owing to the great frequency of non-alcoholic cirrhosis among the natives 
and to a special tendency of tbb form of cinhosb to nndergo malignant 
degeneration. Cirrhosis of the liver b a progressive lesion owing to the 
eontinoous action of the toxin, whereas in the fibrosb following enbaeate 
necrosis and infective hepatitb no further destruction of cells tolces place 
after the original illness. Consequently the nodolar hyperplasia of the Utlsi 
never becomes malignant, whereas the progressive compensatory hyperplaoa 
of the former may overstep the normal and take on the autonomous character 
of a new growth. 

Primary cancer of the liver readily invades the portal vein, along which 
it spreads in both directions from the point of entry, forming a tree-likc cast 
of the affected part of the portal system. On section the growtb-distcndrf 
ves.«eb give the appearanco of » tumour of multicentrie orifrin, and dis- 
semination to other parts of the liver often occurs through the portal sjTrtem. 
In 40 per cent, of cases extrabepatic metastases are present. Spread by 
lymphatics may involve glands in the portol fissure, which press upon the 
portal vein and bile-ducts, os well as glands ebewhete in the abdomen and 
chest, and maUgnant emboli may pass by the hepatic veins to the lungs. 
After death the cirrhosis b found to be universal and of long standing, whereas 
the carcinoma appears to be of recent origin. The liver contains narnemw 
nodules of carcinoma, which often reach the surface, but are never umhui* 
cated. The eymptoms may be indbtingmshable from those of ciribcsis, the 
liver being oormal in eize or slightly enlarged. In the latter case, nodale| 
can sometimes be felt on the suiface. The spleen Is often enlat^d, and 
ascites b always present owing to portal obstmetion. Pain in the right hyj>U' 
chondrium and jaundice are more common than in uncomplicated cinhosis. 

(h) Secondary Growths. — ^ondary carcinoma of the liver b about 
thirty timea as common as primary carcinoma ; it b ten times as common m 
secondary sarcoma. It occurs most frequently after the age of 60. _ It t* 
more common in women than men because it frequently follows carcinoma 
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of the breast and female genital organs, and is rare in carcinoma of the Up, 
mouth and tongue, n’hicS are much more common in men than women. 
The most common seat of the primary disease is the stomach, and then in 
order the colon, breast and uterus. Cancer of the gall-bladder, estrahepatic 
bile-ducts and the stomach may invade the liver by direct continuity. 

Symptoms. — The Uver is almost always palpable, as it b enlarged and 
abnormally hard. It becomes ptogtessivciy larger until it may be so 
enormous tlmt it appeam to dll the whole abdomen, the right lobe being 
generally most affected. It b irregular in shape, and individual nodiiles 
of growth are often depressed in the centre. Deposits may be felt at the 
umbilicus and in the falciform Ugament near the linea alba. 

Persbtent pain is generally felt in the right hypochondrium and in the 
back; it may pass to the right shoulder and occasionally down the arm. 
It b in part due to stretching of the capsule of the liver, especially when it 
grows rapidly, but the most severe pain b due to perihepatitis, the presence 
of which can sometimes be confirmed by feeling and hearing a mb. Deep- 
seated growths may cause no pain throughout the illness. 

Progressive and persbtent jaundice is present in BO per cent, of cases 
owing to pressure on the main bile-ducts within the liver by the growth or on 
those in the portal fissure by glands. The feces sometimes retain their colour, 
as the jaundice may be dae to pressure on the intrahepatic bile-ducts, one or 
mere of which escape. 

Ascites develops in 50 per cent, of cases, eenetally os result of malignant 
peritonitis or perihepatitis. It may also be caused by pressure on the 
capillaries when the liver b ertensivefy infiltrated iWth growth and by portal 
thrombosb following invasion of the portal vein. The iluid is generally 
serous, and when jaundice b present it is bile-stained. Extravasation of 
blood into a snperncbl nodule may cause it to be bsmorrhogic. In rare 
cases it b chylous owing to obstruction of a main lymphatic, but more fre- 
quently it b chylifotm. Perforation of the organ primarily involved or 
infection without perforation may cause it to become purulent. QSdema 
of the ankles b present in the late stages as a result of tosiemia, hypoprotein- 
eemia and cardiac weakness. More widespread dropsy may be caused by 
pressure upon or thrombosb of the inferior vena cava or some other large vein. 

In the late stages the patient becomes rapidly weaker. The appetite 
b lost, and there b often a special dbtaste for meat. The body weight falb 
progressively, but occasionally the loss of weight due to the general emacia- 
tion b more than counterbalanced by the mcrease in, weight of the liver 
and the accumulation of fiuid in the obdomen. The skin b inelastic and 
eallow, and secondary ansmia develops. It b often possible to see the liver 
moving up and down with req)iration through the wasted abdominal wall. 
Pever b often present, especially in rapidly advancing cases, quite apart 
from that caused by infection of tbe primary growth or of a necrotic secondary 
deposit. Suppurative cholangitis may be caused by the infection of obstructed 
ducts. 

The large Uver and the ascitw may push the diaphragm up end compress 
the bases of the lungs, which are then likely to become congested, but the 
main enlargement b always downwards. The growth may spread through 
the diaphragm and cause hiccough and cough ; pleurby gCDerally develops 
and often gives rise to a blood-stained effusion, but empyema b rare. 
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Finally the patient becomes aomnoleot and sometimes delirious. Coma 
ia generally present during the last day or two of life. Respiration becomes 
gradually more shallow, and death comes imperceptibly. 

Diagnosis. — A painfnl and incgnlar enjargement of the liver is most 
frequently due to a growth, and the probability is increased if general 
symptoms of malignant disease are present. If there is evidence of a primary 
growth elsewhere or a growth has been removed by operation within the last 
five years, the diagnosis can ho made with certainty. 

The tumour produced by cancer of the liver must be distinguished from 
one produced by syphilis and hydatid of the liver. The shape of the liver 
often helps in the di-ignosis, and umhilication of o nodule is conclusive 
evidence of cancer. The general health is much more unpaired and the 
patient ia generally older in cancer than in syphilis and hydatid disease. A 
history of a3^hili3 or evidence of its effects in other parts of the body points 
to a gumma, and unless a primary growth is discovered the Wassenaann 
reaction shonld always be tested. Whenever hydatid disease is possible, a 
dlffcreutuil blood count should be made, as eosmophilia is frequently present, 
bnt not in the other conditions. When there is much ascites it may be 
impossible to diagnose between cirrhosis and cancer, especially if the patient 
is slightly jaundiced. The abdomen should be tapped bo that the liver 
can he palpated ; the irregularities of the cirrhotic liver are so mneb less 
marked than those in cancer that they are often sot recognisable through 
abdominal wall. The spleen is generally large in cirrhosis, but nbnnal u size 
in cancer, and the liver is rarely very large in cirrhosis. Pain is generally 
mneh greater in cancer, and jaundice, when present, is more profouna. 

In secondary cancer of the Uvet the primary disease is often latent, 
especially when it is situated in the stomach, colon, tail of the pancreas, 
prostate and luug. But when a thorough investigation fails to reveal s 
primacy growth, elsewhere in the body, if janudice and ascites ate absent and 
emaciation is slight, a single, rapidly growing tumour of the Uver b mors 
likely to be primary than secondary. i 

Prognosis. — Cancer of the liver is always fatal. The course of prinmT 
cancer is very rapid, ns it rarely lasts more than four months, and death 
may even occur within four weeks of the onset of symptoms. The 
duration of the illness in secondary carcinoma of the liver depends upon 
the primary disease, death being often due to the latter. If the primary 
disease has been removed by operation or is latent, death may not occur 
for a year or even longer after the disease of the liver is discovered; but 
most cases prove fatal within six months. The disease generally advances 
steadily, but it may remain almost stationary for a time and then rapidly 
progress to a fatal issue. 

Treatment. — It is never justifiable to operate when it is known that 
a growth of tbe Uvet is present ; bnt if during an operation for can«r of 
the stomach or gall-bladder the liver is found to be involved only in lb 
immediate neighbourhood, an attempt should be made to remove the affected 
part. Moreover, the presence of <me or more ssiall nodules in the Uvet doM 
not contra-indicate partial castrectomy or colectomy for the primary groirth, 
as the operation may be followed by a period of a year or more of complet® 
freedom from symptoms. 

The medical treatment of cancer of the liver is purely palliative, but 
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by means of morphine the patient shoold be spared pain throughout the 
illness. An injection of morphine should be given whenever pain is felt, and 
the dose should be increased as the disease progresses and the patient 
becomes accustomed to the drug. With adequate dosage patients can be kept 
dzovrsy but free from pain and not trappy to the end. The bowels shonJd 
be kept regular by drugs, tbe dose of which generally requires to be increased 
as more morphine is given. The patient should be allowed to eat and drink 
exactly what be likes, and no restrictions should be made on account of the 
supposed indigestibility of certain articles of food, nor should large quantities 
of food be forced upon a patient who has no appetite. IVien the diagnosis 
has once been made with complete certainty, frequent examinations of the 
abdomen distress the patient without doing any good. 

ARTHim Hubst. 


DISEASES OF THE PORTAL VEIN 

NON-SUPPUBATIVE PYLEPHLEBITIS AND PORTAL 
THROMBOSIS 

etiology and Pathology .^The stagnation of blood caused by oirtbosta 
of the liver accounts for o^ut 30 per cent, of coses of portal thrombosis, 
but the latter is so rare that it occurs in only about per cent, of cases of 
cirrhosis. Malignant disease of the liver, stomach or pancreas is the next 
most common cause ; invasion of the veins of tbe affected organ leads to 
thrombosis, which spreads to the portal vein. By|)hilitio changes in the 
walls of the portal vein and non-supporstire pylephlebitis caused by spread 
of infection from neighbouring parte may cause thrombosis. 

Portal ihiombosis may extend throughout the vein and its branches, 
but more frequently it is localised to the main trunk and one or more intra* 
hepatic branches or extrabepatic tributaries. 

Symptoms. — ^In the presence of cirrhosis of the liver or intra-abdominal 
growth, especially if ascites is present, there may be no indication that portal 
thrombosis has occurred. If, however, the patient is in comparatively good 
health, sudden occlusion of the portal vein may lead to the rapid develop- 
ment of ascites, hsmatemesis and melsena, and the spleen becomes enlarged. 
When tbe splenic rein is occluded, tbe splenic enlargement is rapid and con- 
siderable. When mesenteric veins are suddenly involved, hsmorrbagio in- 
farction results and leads to intestinal paralysis with severe melama and 
early death. 


SUPPURATIVE PYLEPHLEBinS 

^Etiology. — Suppurative pylephlebitis is almost always secondary to 
some intra-abdominal inflammatory dueasc, generally associated with the 
presence of pus under pressure. Acute appendicitis accounts for nearly half 
of tbe cases. 
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Pathology if—The veins leading from the source of infection to the Uver, 
together vdth the trnnk and intrahcpatic branches of the hepab'o rein, may 
aU be invoJred, but the disease is generally less ertensiveand may be coofinea 
by firm clots to a pari of the portal vein or one of its branches. The affected 
veins contain pus and bioken^down blood clots. Their rralls are acutely 
inflamed and may pve way, leading to the formation of abscesses. Thus a 
large abscess may develop in tbe mesentery or behind the pancreas. The 
liver is almost always involved by citenaion to the intrabepatic portal 
branchea, or by aecondary abscesses formed from infective embob from the 
part of the vein j>rimanly affected. Innumerable minute abscesses are 
present, many of which may coalesce to form a boney*combed appearance 
or large ab«>ccsses. Superficial abscesses may rupture and lead to general 
or local peritonitis, which may also result from the primary disease. The 
infection is generally caused by D. colt, streptococci or etaphylococci, and 
very rarely by Bnct, lijphosum or di/senterice. 

Symptoms. — The onset is generally eudden, the symptoms due to the 
primary disease being complicated by the occurrence of a rigor or psia and 
tenderness over the Uver. The clinical picture is eventually a composite 
one of the symptoms of the primary disease, sepsis, and liver disease, wth 
the frequent addition before death of pnenaonia, pulmonary abscesses, or 
cmpveraa, generally on the right side. Evidence of portal obstmetion js 
rarely present. T^e patient looks amdous and ill. ne is sallow apd in 
about half the cases is slightly jaundiced. Fever is continaous, interznilteut 
or remittent, leucocytosis is present, and the pulse and respiration are rapid- 
Hirers with profuse awcatiug arc common, especially in the early stage- 
Uniform enlargement of the liver occurs in about CO per cent, of cases. Paia 
and tenderness are generally present, and a rub may be heard over the liver. 
The spleen is only occasionally enlarged. Vomiting is common and diarrhcca 
may qeenr. Blood cultures are generally sterile. 

Diagnosis.— 'The development of a septic state with rigors and enlarge- 
ment and tenderness of the Uver in a patient with appendicitis or other 
intra-abdominal disease is suggestive of auppurative pylephlebitis, but y 
correct diagnosis is rarely made, la ammbio abscess of the liver there b 
generally a history of dysentery, tbe progress of the disease is less rapid, and 
there may bo signs of a single abscess instead of a uniform enLirgement of 
the liver. A history of gall-stones is much more common in suppurat*^® 
cholangitis than in pylephlebitis, and jaundice appears earlier and is deeper. 
The diagnosis from a sub-diaphragmatic abscess secondary to appendicitis 
may be impossible, and the two may be present together. Acute infective ecdo- 
•carditis with enlargement of tbe uver and spleen without cardiac murmurs 
closely simnlatea suppurative pyle^lebitis. 

Prognosis rind Treatment. — The disease is always fatal, and no treat- 
ment is of any avail. 


^Ibtour Hurst. 
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DISEASES OP THE GALL-BLADDER AND BILE-DUCTTS 

CHOLECYSTITIS 

Etiology and Pathology. — Chotec^titis results from infection of the 
gall-bladder, most frequently with JB. coii, but abo Ttith Bad. typhosum and 
faratyphosw, streptococci and staphylococci. The mete presence of bacteria 
la the bile does not necessarily lead to cholecystitis, just as bacilluria may 
occur without causing pyelitis. The B. colit which normally inhabits the 
colon and lower part of the ileum, might theoretically gain access to the 
gall-bladder b^ four different channeb. 

(1) Typhoid bacilli pass ftom the intestines by the lacteab to the mesen- 
teric glands, from which they are conveyed by the lymphatics to the thoracic 
duct and thence into the general circulation, a ^hoid septiciemia being 
thus produced. The bacilli are excreted from the blood in the bile by the 
liver and in the urine by the kidneys probably in every case, but cbolecystitb 
and pyelitis develop in only a comparatively small proportion. There is no 
doubt that B. coh can pass through the healthy bowel wall, but under 
ordinary conditions it gets no farther than the lymphatic glands, which act as 
a veiT efficient Biter, and there b no evidence that cholecystitis is ever 
preceded by a B, coU septicaemia. Even in ulcerative colitis, in which the 
mfiamed and ulcerated mucous membraae of the colon mi^ht be expected to 
permit the easy passage of bacteria into the general circulation, neither 
septicsemia nor cholecystitis occois. 

(2) The portal vein would eeem a likely channel for the passage of B. 
colt to the liver and thence in the bile to the gall-bladder without gaining 
access to the general circulation. But the portal blood b normally sterile and 
remains so even when the wall of the bowel b damaged, and bacteria injected 
into the portal vein of anlmab are not excreted in the bile, 

(3) It has been suggested that cholecystitb b the result of infection with 
strains of streptococci having a special affinity for the gall-bladder, which are 
conveyed to it by the cystic artery from infected teeth, tonsils and other foci 
But infection of the gall-bladder with streptococci b much less common 
than with B, coli, and later inveetigations have failed to couBrm the 
experiments upon which thb theory was based. 

(4) Most cases of cholecystitb are probably due to an ascending infection 
from the duodenum. The duodenum is normally sterile, but in achlorhydria 
large numbers of J3. coli and streptococci are often present. Achlorhydria 
b found in about 30 per cent, of cases of gaU-stoncs. In the acute gastritb 
which occurs in food poboning and influenza and other infections achlorhydria 
b generally present, although it b only likely to persbt in assoebtfon with 
chronic gastritb in individuab with coostitntional hypochlorhydris. But 
observations after perforation of gastric and duodenal ulcers show that the 
stomach and duodenum are invaded by organbms ascending from the colon 
within a few bonis of the appearance of the achlorhydria caused by sym- 
pathetic inhibition of secretion following the perforation. It b clear, therefore, 
that the duodenum may be infected during the temporary achlorhydria 
resulting from aente gasmtb, and the infection may last sufficiently long for 
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ascending infection of the gall-bladder to occur. It is in fact not tmcotmaoii 
for patients with chronic cholecystitis to date their symptoms from an attack 
of food poisoning or an acute infection, which may have oeen accompanied by 
achlorhydria, even if the gastric eecrction when the patient comes uadfr 
observation is notmaL As acnte gastritis is very common and few people 
pass through life without having one or more attacks, It is easy to understand 
why cholecystitis is such a common disorder. 

Infection of the gall-bladder first leads to infiammation of the mucous 
membrane, the external appenmnoe of the. gall-bladder remaining noraal. 
The inflammation subsequently spreads to the deeper tissues ; the walls 
become thick and inelastic and tho cystic lymphatic gland enlarged and 
inflamed. 

Cholecystitis may be acute, subacute or chronic from the onset. Acute 
and snbacute cases may become chronic, and suppnration or gangrene may 
occur in a chronically inflamed gall-bladder if a stone becomes impacted ia 
the mouth of the cystic duct. The contents may become purulent in the 
course of an acute infection without gall-stones, but necrosis is very tare in 
their absence. 

Acute CHOLECvsTms ; Empyesu of the Gali/-Bladder 

Etiology and Pathogenesis.-— Acute cholecystitb occurs in a^at 
1 per cent, of cases of typhoid and paratyphoid fever. Apart from this it is 
rare nnless the cystic duct is obstructed by an impacted gall-stone. ^ 
generally present in the gaU-bUdder only if the cootents ate 'examined within 
a few days of the onset. The wall is thickened and obviously inflamed, aad 
the cystic lymphatic gland is enlarged. When the cholecystitis Is secondary 
to an impacted gall-stone auppnration or gangrene is iikdy to occur. Satv 
puration leads to empyema of the gall-bladder : if adhesions have previously 
formed as a result of chronic cholecystitis the empyema may rupture into 
the Oaodenum or colon ; otherwise localised or generalised pentonitis results. 
Necrosis may he localised or general. When iocaUsed it ia generally secondary 
to ulceration at the neck of the gall-bladder foDowing impaction of a stone : 
rapture into the dnodenum or the prodnctiou of a local abscess commonly 
follows. The whole wall of the gall-bladder may become gangrenous as a 
result of ovei-distension from olwtniclion of the cystic duct or less commonly 
of the common bile-duct, especially in elderly people in whom the blood supply 
is deficient ; unless cholecystectomy b promptly performed, general pcri- 
tonitb b then certain to develop. 

Symptoms. — Acute pain in the right hypochoodrium b the most constant 
symptom. It often radiates to the angle of the right scapula and less fre- 
qnently to the right shoulder. The gall-bladder may be felt as an extremely 
tender tumour, but more frequently the rigidity of the right rectos mato 
deep palpation impossible. Jaundice occurs only if there b a stone in the 
common bQe-duct or the cholei^tilb b part of a general infection of the 
biliary passages. Pyrexia with polymorphonuclear lencocytoab b always 
present. 

The defense mtuculaire often involves the right dome of the dbphragm 
as well as the right rectus, and signs of endema and congestion of the base of 
the right lung may be present. 
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In mild cases recovery takes place after a few days, but symptoms of 
chronic cholecystitis may develop at a later date. In suppurative or 
gangrenous cholecystitis fatal complications rapidly occur unless an early 
operation is performed. 

Treatment. — Tlje patient should be kept strictly at rest with a Jacto- 
vegetarian diet and the local application of heat. The effect of sulphonilamide 
should be tried [vide p. 17), but if suppuration or gangrene is suspected, an 
operation should be performed without delay. 


ChRONIO CHOLECYBTITIfl 

Symptoms. — Chronic cholecystitis is o common cause of chronic 
dyspepsia. The patient complains of intractable indigestion of an 
irregular character, in striking contrast with the clock-lik<j regularity of the 
pain in duodenal ulcer. The time o{ onset and the severity of the pain vary 
greatly from meal to meal and from day to day ; it sometimes begins immedi- 
ately after food, and at other times it may not come until two or three hours 
after a meal, or it may occur only in the early part of the night. It is 
unaffected or only incompletely relieved by taking food and by alkalis. In 
most eases the patient complains of what he calls ffatulesce, but this is really 
only a sensation of fuUnesa, which is not associated with increased fermenta- 
tion, and ivith eructation only when it ^ves rise to acrophagy by causing the 
patient to make repeated but futile efforts to belch in the hope of relieving 
his discomfort. 

Nausea is co*Enmon. It may occur on waking, when it is sometimes 
associated with vertigo, cold sweats or headaches, in which case migraine may 
he simulated, though the headache is not unilateral. It may be relieved by 
breakfast, unless eggs are eaten, when it is often aggravated. It is sometimes 
followed l?y vomiting, which gives much less complete relief than in ulcer. 

Patients with ulcer generally lose all their pain in two or three days if put 
to bed on a strict diet, but improvement is less likely to follow in. cholecystitis 
the dyspepsia may, however, rapidly improve if fried food and other indi- 
gestible fatty foods are prohibited. Constipation is generally present, but 
in some cases intermitteot or continuous diarrhoea of a mild grade occurs, and 
in rare instances profuse, watery diarrbeea heralds the onset of an acute 
exacerbation. 

If attacks of biliary colic, whether of the abortive or acute variety, occur 
in association vrith symptoms of cholecystitis, gall-stones are probably present. 

The discomfort after meals is generally in the mid-epigastrium, but it 
often extends to the right and may be conffned from its onset to the right 
hypochondrinm. It is frequently associated with pain at the angle of the 
right scapula. 

Teudemess of the gall-bladder is the most characteristic sign of chole- 
cystitis. It is best elicited with the patient lying relaxed on his hack ; the 
fingers are then pressed beneath the right costal margin in the region of the 
gall-bladder. The pain is much increased when tSo fingers are brought 
into still more intimate contact with the gall-bladder by deep inspiration, 
which is then sharply arrested.* The pain produced in this way is in striking 

* This sign wns first described by Kannyn in 1892, bat is often incorrectly ascribed 
' to Murphy who descrih'-d It ten years later. 
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contrast with the absence of tenderness when deep pressure Ls exerted nnder 
the left costal margin or a short distance to the inner or ontcr side of the 
gall-bladder under the right costal margin, thongh it is not nncommon for a 
slighter degree of tenderness to be observed over the whole of the lower border 
of the liver, especially in the immediate neighbourhood of the gall-bladder. 
Pressure on the gall-bladder may also cause nausea. 

The upper part of the right rectus abdominis muscle is often tender and 
rigid ; tenderness and rigidity of the lowest intercostal tnoscles may cause 
impeded respiration and a stitch in the right side of the chest. Tenderness 
is also sometimes present over the third to the tenth dorsal spines, the 
muscles to their immediate right and the end of the eleventh rib. 

In chronic cholecystitis there is generally no pyrexia, but occasionally 
the temperature rises to between Dd® and IX* P. each evening or during 
exacerbations of the infiammation accompanied by more marked symptoms. 

The healthy gali-bladdet can be visualised by cholecystography. The 
patient is given a fat-free meal at 6 p.m. the evening before the exominatioc, 
and at 9 p.m. he very slowly drinks a eolation of phenoltetraiodophthalein 
in half a pint of water. During the following hour he sips water, but after 
that no farther food or drink is allowed nntil the first examination is made at 
the fifteenth hour. If the shadow is weak, another radiograph is taken at the 
eighteenth or' twentieth hour. When a snfficiently clear picture has been 
obtained, a fatty meal, consisting chieSy of battered eggs, » taken. If the 
gall-bladder has not filled at the eighteenth hoar, an ordmazy meal is given 
followed in six hours by a fat-fice meal and a repetition of the whole pro* 
cedizie. Occasionally at the first examination the shadow of the gaU-blsoder 
is partially obscured by gas or uodissolved dye in the conon i in such coses 
a plain water enema should be given. The opaoue dye is absorbed and 
excreted in the bile, in which it reaches the gall-Idaudei ; as no farther meals 
are taken it remains there, and os a result of absorption of -xVths of the water 
of the bile by the mucous mcrobrano it becomes sufficiently concentrated 
to throw a shadow of the gall-bladder, which can be seen on the screen, 
and a cbolecystograph can be taken. A normal gall-bladder gives a bomo- 
geneoua shadow with a regular outline; it is not tender when directly 
palpated, and it is freely movable, being quite independent of the shadow 
of the duodenal bulb, which can be seen stmultaneously by giving a stnaU 
opaque meal. The normal gall-bladder is found to have contracted and 
evacuated the greater part of its contents an hour after the fatty meal. In 
simple cholecystitis the gall-bladder shadow is normal, bnt the vistuubw 
organ is found to be the seat of the tenderness previously discovered in th® 
supposed position of the eall-bladder. Not infrequently the gall-bladder u 
found to bo in an unusual position, and tenderness, which would not other- 
wise Imve been found, can then be elicited. If adhesions have formed, the 
outline may be deformed, remaining so even when contracted after a mtty 
meal, and it may be impossible to separate the shadow of the gall-bladdet 
from that of the duodenal bulb. When the mucous membrane is seyerdy 
damaged the shadow is either feeble or absent, though the latter is rare in the 
absence of gallstones, and when the muscular wall is involved both filling 
emptying may he delayed, 

Whenevei cholecystitis is suspected, an attempt should be nmde to 
obtain some of the contents of the g^ll-blodder for pathological examination. 
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A steiilised duodenal tabe is swallowed up to the 23-incb maib first tlung 
in the morning before the patient has had anything to cat or drink. The 
stomach is emptied and washed out with sterile water. The tube is then 
slowly- paid out op to the 281-inch mark, which allows sufficient length 
for the duodenum to be reached. Samples are aspirated every quarter 
of an hour until the comparatively abundant, acid, turbid and colourless 
fluid present in the stomach is replaced by the very small quantity of neutral 
or alkaline, clear and generally bile-stained fluid present in the duodennin. 
The pylorus is generally passed in less than half an hour, but if delay occurs 
the sphincter can be made to relax by the introduction of magnesium 
sulphate. The duodenum is washed out with sterile water, and 25 c.c. of 
a 25 per cent, solution of magnesium sulphate ate injected through the 
tube. This causes the gall-bladder and the bile-ducts to contract and the 
sphincter of the common bile-duct to relax. An abundant flow of pure 
bile, first pale &om the common bfie-duct and then dark from the gall- 
bladder, rapidly appears ; this is aspirated, and the tube is withdrawn. 
In the absence of disease the gall-bladder bile never contains ai^ pns cells, 
epithelial cells, pigment granules or cholesterol crystals, but often a little 
mucus : it is generally sterile, but a few bacteria may be present if the dno- 
denum has not been sufficiently washed out, especially m cases of achlor- 
hydria, in which the duodenal contents generally swarm with bacteria. In 
CDolecystitis the quantity of mucus is greater than normal, aud degenerated 
columnar epithelial cells, pigment grannies and, Je.ss frequently, pus cells 
are present ; the bile coutalus bacteria, most commonly an aberrant form 
of B. coll in pure culture, aud rarely streptococci or staphylococci. In 
two cases of mine Bact. typhosum was isolated 23 and 10 j'cars rcspcctiyely 
after typhoid fever. The presence of a yellow liquid lipoid material in the 
gall-bladder contents suggests the presence of a Btrawbexry gall-bladder. 
The combination of cholesterol crystals with pigment granules indicates the 
presenca of gall-stOBea in 100 per cent, of cases. Jf large cholesterol crystals 
with the corners broken or rounded are found, gall-stones are almost certainly 
present, but small and perfect crystals arc sometimes precipitated in the bile 
m the absence of stones. 

Treatment. — ^Tbe majority of early cases of cholecystitis can be enred 
by medical treatment, and great improvement often occurs in very chronic 
cases. Sulphonamide drugs are excreted m the bile in a concentration suffi- 
cient for bacteriostatic effects as judged by the levels required for this purpose 
in the blood. They can sterilise the gall-bladder as w^ as the bile, as they 
were found in its wall when the drug was injected intravenously after ligature 
of the cystic duct.* 

Biliary drainage should be stimulated by giving a concentrated solution 
of magnesium sulphate when the stomach is empty an hour before breakfast. 
The correct dose is the largest quantity the patient can take without producing 
diarrhma when no other aperient is used. The ealts cause the gall-bladder 
and bile-ducta to empty their contents into the duodenum through the 
relaxed sphincter of the common bile-duct. Half an oimce of oUve oil should 
be taken three times a day half an hour before meals, as it has the same effect 
as magnesium sulphate on the gall-bladder. Bile salts are the most effective 


Vidt Davidjon. L. S. P. (1M4), Bdin. .Vei. J., SI, 184. 
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of all Btunulants of bile excretion and tliev also play au esacntial part ui 
keeping cholesteiol in sointiem. The aownm Bait of dehydiocbobc acid 
(“ dehydrocbolin ”) should therefore be giren three times a day. 

There is no evidence that food containing cholesterol has any appreciable 
eGect on the quantity of cholesterol in the Wood or bile. Consequently a 
cholesterol-free diet cannot be regarded as a means of preventing gall-stonca. 
When, however, a patient with r^olecyatitU U aware that the less digestible 
forms of fatty food canse indigestion, they should of course be avoided. 

If achlorhydria is present, gastric lavage should be practise in the hope 
that normal secretion will be restored. If this fails, hydrochloric acid shoiud 
be given before breakfast and with lunch and dinner, but not daring a course 
of treatment with hexamiue, as it makes it dilEcnlfc to keep the urine alkaline. 
If hyperchlorhydria is present, belladouna should bo given in addition to 
the obve oil before meals. 

The only indication for surety in chronic cholecystitis is the failure of 
medical treatment which has been thoroughly carried out for an adequate 
time. If it is iikely that gall-stones arc present, it is generally oseless to delay 
operation. In all cases cholecystectomy shoWd be performed in prefrrence to 
ciolccystostomy. 


• GALL-STO^^i:3 

Synonym.— Cholclitbiasia. 

^Etiology.— Clinically gall-stones occur about twice as frequently ia 
women as lu men, but they ore found post mortem about five tunes mote 
often in women than men. They are vcir rare before the age of Z6 ; 75 p®t 
cent, of clinical cases occur between 30 and 60, 40 to 45 being the most common 
age. The incidence is greatest post mortem about 20 years later. Gall- 
stones occur in about 25 per cent- of all women and 7 per cent, of all mea 
dying after the age of 25. 

Pathology. — (a) In/cclion. — Infection of the gall-bladder leads to 
ohol^Btitis. The agglutinated bacteria, precipitated mucus and cellmat 
debris may form the nucleus of gall-stones if excess of cholesterol or bue- 
pigment is present in the bDc, especially if the flow from the gall-hladdcr 
IS Jess free than it should be. The catore and the path of infection have been 
discussed in connection wrth (diolccyetitb {p. 761). Stones may fom very 
rapidly : 25 faceted cholesterol stones, between J and J inch in diameter, 
were removed from a suppurating gall-bladder in a patient of mine 68 asp 
from the onset of an attack of typhoid fever ; B. typlmus was isolated m 
pure culture from the iras and from the centre of the stones. 

When gall-atonea ^ve once formed, the infection frequently dies out, 
and the bile, stones and wall of the gall-bladder may be sterile, though the 
latter still shows signs of old inflammation. In other cases the otganiams 
commonly found in cholec^titis are still present. 

lb) Excess of ChoJcsterol in the Blood and J3tTe.— The majority of^Q*BtouM 
contain a considerable proportion of cholesterol- Normal blood contaiM 
cholesterol, which comes from endogenoos and exogenous sources. The 
endogenous cholesterol is product by the constant activity of the cortex 
of the suprarenal glands, and by the periodic activity of the corpus loteuffi 
at each menstrua] period. Doriog pregnancy the corpus Inteam prodncca 
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a yexj large quantit 7 of cholesterol, so that the percentage in the blood 
graduaUy increases to neatly double and that in the bile to four times the 
normal. The exogenous cholesterol comes from certain articles of diet ; 
it is abundantly present in eggs and to a less extent in cream, and in lirer, 
kidney, sweetbread and brain. Tie importance of hypercbolesteroIa;mia in 
the pathogenesis of gall-stones has, however, been exaggerated. Accurate 
post-mortem statistics show that the greater incidence of gall-stones in females 
is not due to pregnancy, as the proportion of women with gall-stones who 
have home children to those who have not is the same as the proportion 
among those who have no gall-stones- But there is no doubt that a bio- 
chemical factor must be present to explain tbe development of the large, 
solitary, pure cholesterol stones, which ate occasionally found in perfectly 
healthy and sterile gall-bladders. Moreover, many patients with gall- 
stones have an instinctive distaste for eggs and animal fat of all lands, which 
may date from childhood, and they )mow that such articles of diet are 
exceedingly likely to promote a '* bffioiis attack,” It is probable that some 
constitutional peculiarity in connection with cholesterol metabolism is an 
important predwposing cause of gall-stones ; this would explain why only a 
certain proportion of individuals develop stones under apparently similar 
conditions. 

(c) Biliary Stasis.— A. stone b especially likely to form In tbe presence 
of imection and excess of cholesterol in the bile if biliary stasb b also present. 
In some cases there appears to be a congenital or acquired abnormality of 
the anatomical relations or of the neoto-moscular mechanism of the bile 
channeb, which impedes the evacuation of the bile (tide p, 714). Deficient 
exeicbe also leads to biliary stasb. 

By examining sections of gall-stones it b generally possible to get some 
idea of the hbtoty of their formation. Thus the centre of most b white and 
consists of pure cholesterol ; only after the stone has reached a certain 
size b there as a rule any deposit of pigment and lime salts resulting from 
a period of infection. Then there may be a further layer of cholesterol 
caused by hypercholesterolosmia, possibly the result of pregnancy ; then 
another stratum of pigment and hate salts may form, and so on. A pure 
cholesterol stone correspouds to a pure oxalic acid or nric acid stone in the 
kidney, and the presence of pigment and of Itme salts corresponds to that of 
phosphates in a urinary stone. Pure p^ment stones are always the result of 
infection, except in cases of acholuric jaundice, when they arc secondaiy-to 
excessive production of bile-pigmeot by faxmolysis. 

Symptoms. — Gall-stones may be completely latent. More frequently 
their development b preceded and accompanied by continuous or inter- 
mittent dyspepsia. These “inaugural symptoms ” are sometimes refened to 
as gall-stone dyspepsia : they arc really due to cholecystitb (pp. 752, 753) and 
not to the presence of stones. Abortive attacks of biliary colic may occur 
independently of or associated with gall-bladder dyspepsia. Typical attacks 
of severe colic ate less frequent and are uncommon in tne absence of previous 
symptoms. 

Many patients who suffer from gall-bladder dyspepsia and a few who have 
no such symptoms complain of short attacks of severe pain, which may ocenr 
at any time of the day or night without any obvious cause, such as an in- 
discretion in diet, although occasionally an attack b the direct sequel of a 
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long railway journey, a drive in a motor-car on a bad road, or violent eiercue. 
Att^ks may occur daily or at long intervab, or there may bo a seriea close 
together followed by a long spell of fteedom. The patient may shiver duting 
an attack, although his temperature never rises greatly and often docs not 
rise at all. When the pain is acute, it is impossible to take a deep breath, the 
attempt producing a *' catch ” in the right side of the cheat, which is very 
similar to that felt in pleurisy. 

Attacks of biliary colic most frequently result from impaction of the 
stone in the neck of the gall-bladder close to or at its junction with the cystic 
duct. They often occur in the night. The attack begins with extremely 
sudden acute pain high m tho epigaetriuro or in the region of the gali-bladdei 
or both ; it may pass through to the angle of the right scapula. The violent 
pain is accompanied by great restlessness, in marked contrast with tie 
motionless state of a patient with a perforated ulcer, acute appendicitis 
or coronary thrombosis. Some relief may be obtained by pressing upon the 
abdomen. The patient feels cold, but aweats profusely. Slight inspiratory 
distress is common, but the presence of definite dyspnoea or faintness, when 
the pain is high in the epigastrium or still more eo if it ia substemal, shonH 
raise the suspicion of coronary thrombosia as an alternative diaCTOsis- 
Nausea almost always occurs ; the presence of vomiting generally iniMtes 
that the stone baa passed from the gaU-blsdderinto the cystic or commoa 
bUe duct. Aerophagy is generally present. The pain commonly disappean 
with absolute suddenness. The sudden onset and sudden cessation are 
specially characteristic of gall-stone obstniotion in the cystic duct. The 
temperature may rise a degree or two during the attack, and there may he 
a alight temporary leocooytosis. Constipation is complete. 

Janndice occurs only when a stone reaches the common bile-duct.' He* 
peated attacks without jaundice are generally caused by a stone of seme 
size becoming impacted in the neck of the gall-bladder. Repeated attacla 
with jaundice, which may be very evan^cent and sometimes completely 
latent aud only recognisable by the temporary presence of a positive van den 
Bergh reaction, indicate the passage of email stones down the cystic ana 
common bile-ducts into the duodenum, numerous atones being geDerally 
still present in the gall-bladder. Tbc slightest yellow tinge of the coajunctivs 
or a trace of bile in the urine is strong evidence that an attock of pain of 
doubtful origin is due to gall-stones. 

If a small stone, having traversed the cystio duct and passed doira the 
common bile-duct to reach the ampulla of Vater, remains there owing to 
tho smallness of the lumen of the sphincter, a special group of symptoms 

S ears. In tvro-thir^ of the cases one or more stones are still present w the 
•bladder. A stone in the ampulla acta as a ball-valve causing interuuttent 
attacks of colic with incomplete jaundice. Pain is rarely absent j itiaoi^WQ-* 
ally the only symptom. Vomiting is common in the attacks, which are 
accompanied by fever with chills or severe rigors in 60 per cent, of 
The jaundice is rarely complete and perabtent ; it b occasionally absent, but 
in such cases van den Berbg’s test generally gives a positive reaction 
that hypetbilirubineemia b present ; in rare cases it is unaccompaaied by 
pain. In the intervals between attacks the patient may appear to be 
well, though a slight degree of jaundice or some residual pain in the fiau- 
blsdder region may be present. Sooner or later ascending cholangitis is 
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to develop ; there ia then constant pyrexia with repeated rigors and poly- 
morohoQucIear leucocytosis. 

Small gall-stones are rarely recognised in the stools and larger ones are 
very rarely passed. It is important to distinguish gall-stones from concretions 
produced by drugs or by the administration of largo quantities of oUve oil. 
The majority of gall-stones constat of cholesterol and can, therefore, be 
recognised by being very light and inflammable. The rarest form of stone to 
be passed is a very small rounded one, which has probably traversed the normal 
passages during an attack of colic ; as It may be the only one, a cure may 
result. More frequently faceted stones ate passed ; even if large numbers are 
found, it is very unlikely that all have left the gall-bladder. Lastly one, or 
less frequently two or three large stones, which may be formed by the agglomer- 
ation of several smaller ones, may be passed after traversing a fistulous com- 
munication between the gall-bladder.and duodenum or colon. The fistula may 
develop very slowly without symptoms after chronic cholecystitis has led to 
the production of adhesions. More frequently the perforation appears to be 
sudden and takes place during or after an attack of colic. In other cases the 
fistula may be caused by the perforation of an empyema of the gall-bladder 
into the bowel. In rare cases a large stone may cause acute intestinal obstruc- 
tion, generally near the end of the ileum. Occasionally the pain in the neigh- 
bourhood of the umbilicus or the .right iliac fossa disappears spontaneously 
as the stone passes onwards ; pain may be subsequently felt below the 
ombilicus and finally in the rectum, from which it may have to be dislodged 
by the finger. The complete passage may toko from 1 to 8 days, 

It is generally impossible to palpate the gall-bladder during an attack 
of acute pain owing to the rigidity of tho abdominal muscles, but when the 
attack passes oil the tenderness generally becomes localised to the gall-bladder 
itself. In some early cases the gall-bladder is found to bo enlarged owing 
to distension with clear fluid, especially if the stone is impacted in the cystic 
duct. It gradually contracts on the stone or stones within it, probably after 
temporary dilatation, so that in long-standing cases it is rarely palpable. 
Sven If a gall-stone passes into the common bde-duct, the gall-bladder does 
not often become erdatged ; thus a large gall-bladder in a case of chronic 
jaundice generally indicates chronic pancreatitis or a growth of the head of 
the pancreas or of the common bile-duct. 

Pure cholesterol gall-stones are never vbible with the X-rays, but when 
much lime salts are present, especially in thin patients, they often throw a 
characteristic " ring ” shallow. The diadow must be dJstinguised from that 
produced by a renal calculus, a calcified tuberculous focus in n kidney, a 
calcified tuberculous gland or a calcareous deposit in a costal cartilage. This 
can be easily done by means of cholecystography. Thb method also makes 
it possible to photograph transparent stones, as they are often seen as pale 
areas surrounded by the dark shadow fonned by tho dye filling the rest 
of the gall-bladder. Failure to produce a cholecystograph on two successive 
occasions, especially in the presence of a good shadow of the liver, which 
proves that the dye has been absorbed from the intestines, indicates that the 
cystic duct is obstructed, probably hy an impacted stone, that the lumen of 
toe gall-bladder is entirely occupied by stones, Or that its mucous membrane 
is so damaged that it is incapable of aluorbuig water and so produciug the 
concentration of the bile necessary for the production of a shadow. 
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In donbtful cases valuable information can often be obtained by examijia- 
tion of the bile obtained through a daodcoal tube (p. 765). Failure to obtain 
dark bile on injecting magnesium sulphate would confirm a diagnosis of gall- 
stones suggested by absence of a gall-Dladder shadow after cholecystography, 
The presence of large, broken cholesterol crystals with or without pigmeBt 
granules is conclusive e%’idence of gall-stones, and other ahnormaf con- 
Btitnenis may point to the presence of cholecystitis (p. 755). 

Complications. — Cholecystitis is always present before gall-stonea 
develop, except with the rare eolitary sterile cholesterol stone. If the mouth 
of the cystic duct becomes obstructed suppuration or gangrenous cholecy- 
stitis may develop (p. 752). In some casea inflammation may spread up t£e 
hepatic ducts or down the common bOe-duct ; in the latter cose the paucreade 
ducts may become infected and chronic pancreatitis develops. In rate eases 
glycosuria or actual diabetes follows. Cancer of the gall-bladder or b2e- 
dnets occurs in about 4 pet cent, of people over 40 with moltiple-faceted 
gall-stones compared with 0-4 pet cent, of those with no gall-stones aud with 
solitary cholesterol stones. The former are secondary to chronic cholecy- 
stitis, the latter to some metabolic disorder : the carcinoma is, therefore, 
presumably a result of the chronic cholecystitis, together perhaps with a 
direct chemical or mechamcal catcmogeoic action of the stones on the inflamed 
mucous membrune. 

Treatment.— Daring an attack of biliary colic the pain should be mu- 
trolled by the injection of morphine (gr. i) with atropmo (gt. -j’s). Slight 
attacks may bo relieved by one or two tablets of glyceryl trinitrate (gc. 
placed under the tongue. 

The early tccogiutioD and thorough treatment of cholecystitis can be 
regarded as a true method of prophylaxis of gall-stones. 

Treatment of cholecystitis may also resrdt in the solution or washing 
away of cholesterol deposited on the walb of the gall-bladder and of minute 
agglomerations of crystals — the basb of what might later become gall-Btones 
Jloreover, even when definite stones arc present it may cause the aceompany- 
iiig indigestion, tlie so-called gall-bladder d3^pep3ia, which b reallr due M 
the cholecystitis, to disappear. However, if the symptoms point definitely 
to the presence of gall-stones, and especially if repeated attacks of severe 
biliary colic have occurred, an operation should be advised, unless on account 
of obesity or renal or cardiac complications the patient b a bad subject for 
operation. Myocai^al i^ease is not, however, a contra-indication, as the 
cardiac condition frequently improves after cholecystectomy, and patiMb 
with impaired hearts often stand the operation remarkably 
patients should be strictly dieted for 2 or 3 months in order to bring taeif 
weight down before operation. If there is evidence of active cholecy'stltisprc' 
liuunacy treatment with sulphanibmidc b advisable. The liability to complica- 
tions or the recurrence of symptoms is greatly reduced by the regular use oi 
magnesaum sulphate to prevent stagnation of bile after the operation. H hen- 
ever feasible cholec 3 ' 8 tcctomr shotud be performed in preference to cholecy- 
stostomy, and the common bile-duct ehould always Iw explored for stones 
even if there has never been any jsimdice. 
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BILIARY COLIC -WITHOBT GALL-STONES 

It occasionally happens, especially in otherwise healthy yonng adults of 
both sexes, that typical attacks of slight or severe biliary colic, generally 
unaccompanied by jaundice, occur in the absence of gall-stones. During an 
attack and for a abort time afterwards the gall-bladder is tender. The bile 
obtained through a duodena] tube from the gall-bladder is normal in every 
way. Cholecystography occasionally reveals some abnormality in the cystic 
dnet in the form of acute angulation with or without dilatation of the proximal 
segment, and pressure upon the visualised gall-bladder, especially in a direc- 
tion from its vertex towards its neck, causes pain ; tbe gall-bladder b some- 
times unusually large. 

On abdominal exploration the gall-bladder looks healthy, but it may be 
tightly dbtended. Examination may show some abnormality in the anatomy 
of the cystic duet, or an accessory cystic artery may be present, which results 
in kinkuig when the gall-bladder is in certain positions. The condition b 
analogous to Dietl’s renal crises. Cholecystectomy b generally followed by 
permanent core, though neither macroscopical nor microscopical examination 
shows any abnormality in its walb or contents. 

'When'ho anatomical abnormality b discovered, the condition b probably 
identical with that which gives rise to attacks of biliary colic after cholecy- 
stectomy foe g^ll-stones or choIec>*aiitb, and which leads to the assumption 
that a stone has been left in the common bile-duct, though at operation no 
stone or other caose of organic obstruction b dbcovered. The attacks are, 
I helicve, caosed by achalasia of the sphincter of the common bile-duct. 
"When the gall-bladder has been removed, the common bile-duct often dilates 
to form a reset^'oir, which to some extent takes its place ; this must be 
due to the resistance offered by the unrelaxcd sphincter to the flow of bile, 
corresponding with the dilatation of the msophagus following achalasia 
of the cardla. It may take a long time for the neuro-muscular mechanism 
of the common duct and its sphincter to adapt itself to the conditions present 
after cholecystectomy, and auring this period attacks of pain may result 
from temporary obstruction by the closed sphincter when the dilated common 
duct b attempting to empty itself. 

Diagnosis. — Thb conmtioa can be diagnosed when typical attacks of 
biliary colic are associated with definite tenderness of the gall-bladder, cholecy- 
stography shows that no stone b present, and the bile obtained from the gall- 
bladder 13 normal. Between attacks the tenderness over the gall-bladder 
gradually disappears, whereas in cholecystitb it rarely goes completely. 
When attacks of colic occur after cholecystectomy has been performed for 
gall-stones, one or more stones has probably been left in the bile-dnets, but 
achalasia of the sphincter is a possible alternative diagnosb, and treatment 
for thb should be tried before advbing further surgery. 

Treatment. — Regular contraction of the gall-bladder and ducts and 
relaxation of the sphincter can be promoted by giving magnesinm sulphate 
when fasting in the morning and obve oil half an hour before meals. Before 
resorting to morphia, an attempt fo reKeve attacks with one or two glyceryl 
trinitrate tablets (gr. placed under the tongue should be tried. If attach 
persist the gaU-bladder should bo removed if thb has not already been done, 
tbe bile ducts explored, and the sphincter dilated. 
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CARCINOMA OP THE GALL-BLADDER 

Carcinoma of the gall-bladder is s rare disease, ttMcIi occnrs 3 times 
more often in women than in men, and generally after the age of 50. Calculi 
are present in about 76 per cent, of cases (p. 760). 

Symptoms. — In 70 per cent, of cases there is a long history of repent? J 
g.i11*bl3dder attacks. This is followed by a short phase of constant pain, 
accompanied by progressive weakness, anorexia and loss of weight, but no 
anaemia. The pain is situated in the right hypochondrium and often radiates 
to the right scapular region. Flatulence, nausea and vomitmg are common. 
A tumour can generally be felt ; it may at first be smootli, but l.'iter becomes 
hard and irregular. It is generally not very tender, and there is less 
muscular rigidity over it than is commonly the ca«e with an inflamed 
gall-bladder. 

After a time secondary deposits lead to symptoms, and in some cases 
these ate most promuient throughout, the primary disease remaiiung latent 
Thus the liver b often large, hard and irregular from the presence of secondary 
deposits. Jaundice often occurs as a result of extension to the bile-ducts 
or compression by enlarged glands ; it b occasionally remittent or inter- 
mittent, when it b generally due to cbolangitb or a gall-stone .in the conunon 
bile-duct. 

Ascites is present in about & quarter of the cases os a result of malignant 
peritonitis or pressure of glands on the portal vein. Septic coznpliutiom, 
such as suppurative cholecystitis or cbolangitb, or local or general peritonitis, 
may occor, Death gerseially supervenes within six laontEs of the develop- 
ment of definite syraptoms apart from those due to the preceding cholecystitis 
or gall-stones. 

Diagnosis.— The diaguosb b often exceedingly difficult, but the presence 
of a hard irregular tumour in the region of the gall-bladder with pain, anor^ 
and loss of weight in a middle-aged or elderly individual, especially if he ^ 
had symptoms pointing to cholecystitis or gsU-Btones, b suggestive of a 
growth of the gall-bladder. 

Treatment. — It b rarely possible to remove a growth of the gall-bladder 
owing to the difficulty in xoakiDg an early diaguosb. The operative moit^y 
b high, and a very large proportion of cases recur within bLx months. The 
presence of early carcinoma b occasionally dbeovered on microscopical 
examination of a gall-bladder removed on account of chronic cholecystit» 
with or without gaU-stones ; permanent recovery may then follow. 


CONGENITAL OBLITERATION OF THE BILE-DDOTS 
.ffitiology. — ^Thb rare disease occurs rather more frequently in male tto 
female inffints. It b occasionally familial and b not associated with congenital 
syphilb. 

Pathology. — Some nnknown toxin probably posses from the 
by the umbilical vein to the foetus. Part of the toxm reaches the liver toect 
and causes multiloWlar cirrhosb. The rest passes into the general circubhoa 
and rcache.s the liver by the hepatic artery ; u b excreted in the bile and give* 
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nse to noilobnlar cinhosis and inflammation of the small and large dncts 
and gall-bladder, ^7hich, beii^ extremely small at birth, become more or leas 
completely obliterated. The disease is thns a combination of portal and 
biliary cirrhosis with obstruction of the docta. 

Symptoms. — Jaundice is generally present at birth, but may not appear 
for two or more weeks. The meconium is normal, but the stools are free 
from bile from the first, and the mine is deeply bile-staineA The liver and 
spleen ate large and hard. The infant is often remarkably well till the 
terminal stage, when deficiency in vitamin K results in purpura and hremor- 
rbages from the raucous membranes and umbilicus, and convulsions may 
occur. 

Diagnosis. — ^Deep jaundice in a new-born infant with a largo liver 
and spleen and hssmorrhages without any early evidence of infection is 
generally due to this disease. 

Prognosis.— Life may last from a few days to as much as 11 months. 

Treatment. — ^No treatment is of any value. 


CARCINOMA. OF THE BILE-DUCTTS 

.Etiology.— The incidence of carcinoma of the bile-ducts is about half 
that of carciooma of the gall-bladder. It is associated with gall-stones in 
about 50 pet cent, of cases. 

Pathology.— The growth arises most frequently in the ampulla of 
Vater, where a papillomatous projection into the duodenum develops. The 
common hepatic duct and the common duct are next most aflected; a 
growth of either of the two hepatic ducta is very rate. Primary growths 
of the cystic duct can rarely be recogiused, as at the time of death they 
are likely to have spread either to the gall-bladder or to the junction with 
the hepatic duct. 

Symptoms. — ^Tbe first symptom is generally jaundice, which develops 
gradually and ia often intermittent; though the fa^ea are clay-coloured, 
they generally contain a little etercobilin. Apart from lose of weight and 
strength the symptoms are those of obstructive jaundice, but pain may be 
felt in the epigastrium or tight hypoebondtium, and attacks of colic may 
occur. In a case of mine the symptoms simulated those of duodenal ulcer 
and there was no jaundice, as ulceration of the growth had destroyed the 
sphincter. The condition was recognised with the X-rays by the presence 
of a filling defect on the inner aspect of the descending part of the duodenum 
associated with a diverticulum representing the ampulla of Vater. Occult 
blood is always present in the stools, and the patient may become extremely 
ansemic. The gall-bladder and less frequently the liver is enlarged. The 
primary tumour is never palpable. Ascites may occur as a result of secondary 
malignant peritonitis or of pressure of glands on the portal vein. The course 
of the disease is sometimes remarkably slow ; in one case of mine the patient 
lived for over two years after the first attack of jaundice. 

The (bagnosis from carcinoma of the pancreas, chronic pancreatitis and 
a stone in the common bile-duct is duenssed on p. 769. 

Treatment. — Life may be rendered more bearable as well as being 
considerably prolonged by cholccystenterostomy if the obstruction is in the 
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common bile-duct. OwingtothealmostinsoperableteobnicaldiCBcnlticsofthe 
operation it is very rarely posable to excise a growth of the ampulla of Vater. 

Artkub Hdrst. 


DISEASES OF THE PANCREAS 

TEE INVESTIGATION OF DISEASES OF THE PANCREAS 

The pancreas produces an external secretion — p.increatic juice, and an 
internal accretion — insulin. The two functions arc entirely independent, and 
in the diseases affecting the former, which are alone considered in this section, 
glycosuria due to deficient insoUn Is rarely present and never severe. 

The pancreatic juice reaches the duMenum by the large pancreatic dnet 
and a email accessory duct. Tho former runs by the side of the common 
bile-duct for a short distance and then joins it to form the ampulla of the 
bile-duct, a small cavity in the wall of the descending part of tho duodenum, 
.which opens in the biliary papilla, tho end of the duct being kept closed 
hr the tonic action of a sphincter. The accessory pancreatic duct dischwges 
tnrough a small papilla a short distance nearer the pylorus, but in 50 w Mat. 
of normal individuals it is not patent or is too small to perform the fuDctioni 
of the main pancreatic duct if the latter is obstructed. The common bill 
duct is completely surrounded by the head of the pancreas in 62 pet ren 
of bodies ; in tbe remainder it lies in a more ox less deep groove in the glaoi 
It is clear from these anatomical (beta that deficient pancreatic dlgcstic 
may occur owing to failure of the pancreatic juice to reach the intestu 
either os a result of diffuse disease of the pancreas, which inhibits tbe activil 
or actually destroys the secreting cells, or as a result of obstruction came 
by a gall-stone in, or a growth of, tbe ampulla of the bile-duct occurring in or 
of the 30 per cent, of people with an incompetent accessory pancreatic due 
Tbe effect on digestion will obviously be the same in each case. It is fuftb' 
clear that in 62 per cent, of cases of chronic inQammatlon or cancer of the bes 
of the pancreas jaundice will result. But, if the accessory duct is incompeten 
jaundice accompanied by deficient pancreatic digestion may be equally we 
due to obstruction of the ampuUa of tbe bile-duct without disease of tl 
pancreas. 

T/ie stools in deficient ‘pancreatic diction , — Tbe stools are bulky an 

C ale owing to excess of fat, the proportion of which in the dried faces nu 
e increased to GO to 80 per cent, from the norma! of 16 to 25 per wnt. E 
pallor is still more marked in tbe presence of jaundice, as stercobilin a the 
absent or reduced in quantity. The fat is present chiefly in its neutral fora 
whercasnormally only about 10 per cent, is uuspllt ; in rare cases itseparab 
as oil, which solidifies on cooling. Microscopically oil droplets are sew 
together with crystals of fatty 8Ct<fa and soaps, which are formed by bactcra 
decomposition of the undigested fat, but tbe proportion of neutral fat to fatt 
acids and soaps remains nigh, in contrast ^th the excess of the fatt« an 
small proportion of the former in the fatty diarrhoea of tho sprue syimron 
(p. 657). Fragments of undigested meat can sometimes be recognised wii 
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the naked eye, esj^cially if the presence of excess of fat is prevented by 
giving a fat-free ^’et. Striated mnacle Gbres are always recognisable with 
the microscope, but there is often no excess of undigested starch. In severe 
diatrhcea associated with rapid passage through the small intestines the stools 
may contain some excess of undigested fat, meat and starch in the absence of 
pancreatic disease. 

The irritating products of bactermt decomposition of undigested fat and 
meat may give rise to diarrhcea ; in such cases excess of mucus is often 
present. 

PatiCTcalic fermer'la in Ike duodenal contents, faces and urine. — The 
duodenum normally contains trypsinogen, which is converted into active 
trypsin by the enterokinase of the intestinal juice amylopsin (diastase) and 
steapsin (lipase). Under the conditions al^dy described, in which no 
pancreatic juice reaches the intestine, the ferments cannot be isolated from 
the duodenal contents obtained throngh a tube. Bnt it is impossible to 
recognise with certainty a simple redaction in the qnantitj' present, owing 
to the great variations which normally ocenr and the technical dllBcalties 
in the quantitative estimation of the ferments. The same is true with regard 
to their presence in the stools, but a rough estimate of the quantity of 
pancreatio juice secreted can be made by measuring the tryptic activity, 
of the fceces. On the other hand, the quantity of diastase present in the urine 
is fairly constant and not difiicult to estimate. In destructive disease of the 
pancreas it is not reduced, as the ferment is apparently foTmed in the liver 
and simply excreted by the pancreatic juice. CoosequeDtly in acute pancreatio 
necrosis the diastase index is increased from the normal of between 6 and SO 
units to 200 or more, and in many cases of subacute necrosis and of growth 
of the head of the pancreas, especially daring exacerbations which manifest 
themselves by increase in pain, it is increased to a less extent, a unit being 
the number of cubic ceotimettes of 0*1 per cent, starcb solution digested by 
1 C.C. of urine. The index is low in renal disease owing to deheiency in the 
excreting power of the kidney. 

Carbohydrate metabolism . — Although the secretion of insulin is rarely 
much affected in the disease of the pancreas considered in this section, a 
rise in the blood sugar with or without slight glycosuria is sometimes observed, 
and the glucose tolerance test may show some deficiency in carbohydrate 
metabolism. In doubtfol cases this is a strong point in favour of pancreatio 
disease. 

In very rare cases an adenoma or carcinoma develops from the cells of 
the islands of Langerhaus and gives rise to hyperinsulimsm with symptoms 
of hypoglycsemia, indistinguishable from those produced by an overdose of 
insulin. 


ACUTE NECROSIS OF THE PANCREAS 
Synonym. — Acute Hjcmorrhagic Pancreatitis. 

iEtiology. — ^The pressure under which bile is secreted is considerably 
higher than the maximal pressure attained in the pancreatic duct after a 
meal, when pancreatic secretion is most active. Bile is not, however, forced 
into the pancreas, as the resistance offered by the ephincter of the common 
bile-duct is overcome by a smaller pressure. But when the mouth of the 
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common bile-duct is obstructed, the bile is forced into the pancreatic doc( 
The bile salts activate the pancreatic zymogens : the trypsin causes nectojis 
with secondary h»morrhaga of the pancreas, and the steapsin causes fat 
necrosis. If the bile is infected, hut not otherwise, euppuration of the pancrew 
occurs simultaneously. 

The obstruction is caused by a gall-stone in 50 per cent, of cases, and u 
very tare instances by a pancreatic calculus or a round worm. Mhen the 
lumen is free, the obstruction is probably c-iused by spasm of the sphineVr 
of the common bile-duct secondary to acute gastro-duodenitis, which msy le 
caused by acute corrosive poisoning. Necrosis may also follow hsmorrliag* 
caused by a direct luxury to the pancreas. 

Very rarely infection reaches the pancreas by way of the blood streain in 
pyiemia and infective endocarditis, and abscesses may result from retro- 
grade thrombosis in suppurative pylephlebitis. Acute pancreatitis is a rare 
complication of mumps, but suppuration and necrosis never occur [n4e p. 176). 

Pathology. — Necrosis, furmorrhages and euppuration ore present u 
varying proportions in the j>ancreaa. Opaque white areas of fat necioja 
are found in the fat of the pancreas, the retroperitoneal tissue, onieatum and 
mesentery, and also occasionally in that of more distant parts, such as the 
pericardium, to which the pancreatic lipase has been convoyed by lymphatiM. 
Bacteria, especially B. ccli and streptococci, can generally bo isolated from 
the pancreas and often from the gall-bladder. The peritoneal canty cflea 
contains bloodstained Said, especially in the leaser sac ; in the later stage) 
this fluid is infected and supporaUvo peritonitis may be present. ^ ^ 

Symptoms. — Without any watniog a sudden very violent pain is felt jjj 
the epigastrium. It continues without intermission, but paroxysms of stP 
mote severe pain occur from time to time. Severe pain across the bad: u 
often present. After a short time voouting begins and is repeated at/hqscni 
intervals ; the gastric contents ate first ejected, and after a time the vomit 
contains bile. Flatus may be passed, but the bowels are not opened, ^ 
no soimds indicating gostro-intestinal activity can be heard on ausculUti^ 
The abdomen soon becomes distei^ed; it is very tender on palpation, b’lt 
the muscles axe often not correspondingly rigid. The tenderness and rigidity 
begin in the epigastrium, but before long become general. In rare cas« 
the enlarged pancreas can be felt, but the rigidity of the abdomen genewly 
makes this impossible. Slight jaundico is occasionally present as a result of 
pressure of the swollen pancreas on the common bile-duct. The ‘patient soon 
becomes collapsed with a weak and rapid p^c and slight cyanosis; b® 
appears more severely ill in the 6ret few liuurs thau is generally the fss* 
in acute peritonitis. Occasionally ho is dyspnceic. The temperature W no. 
greatly rabed and may be snbnonnal, and leucocytosb b generally 
Glycosuria is rare, probably because death occurs too rapidly, as the fortes 
produced in animals by the removal of the pancreas often docs not devflop 
until some days have elapsed. The diastase index of the urine b nlwsjs 
rabed above 100 and generally above 200. 

Diagnosis. — ^The possibility of acute pancreatic necrosb should be co^ 
sidcred in all cases of acute symptoma in the upper part of 
adults, especblly if the patient is an elderly obese, alcoholic individual, 
has previously suiTcred from symptoma which might have been due 8^* 
stones or ga«tTo*dnodenai catarrh. A carefully taken history may rcTeal t 
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fact that the patient has previously had one or mote Bimilar, but much 
slighter attacks, probably due to acute but localised necrosis from vrhich 
complete recovery took place. The aynqjtoms may closely resemble those 
following perforation of a gastric or duodenal ulcer, but in the latter there is 
generally a history pointing to the presence of an ulcer before the onset of 
acute symptoms ; vomiting is continuous in pancreatitis, but occurs only 
at the onset or not at all in perforation, and the hepatic dullness does not alter 
in pancreatitis, but often dosappears owing to the escape of gas through a 
perforated ulcer ; and the abdominal muscles ate generally less rigid in 
pancreatitis than in perforation. In other cases acute intestinal obstxnctiou 
is simulated, hut datus generally continues to be passed, the abdomen is 
less distended, and intestinal sounds disappear at once instead of being 
unusually loud at first. A rise in the diastase index to 100 or more is con- 
clusive evidence in favour of acute pancreatitis. At the operation the 
discovery of fat necrosis at once makes the diagnosis clear. 

Pro^osis. — ^The most acute cases are alwaya rapidly fatal unless an 
operation is performed and the initial shock may even result in sudden death, 
Some cases run a subacute coatsc, especially if one or more localised abscesses 
form. 

Treatment.-'-An operation sbonld be performed at once in aU cases of 
aento pancreatic necrosis, except in those complicating mumps, the nascreas 
being drained at the site of greatest damage. If cholecystitis or gall-stones 
are present the gall-bladder should also be «mained. The earlier the operation 
the greater is the prospect of recovery, bat permanent deficiency of pancreatic 
secretion may follow. 


SUBACUTE NECROSIS OF THE PANCREAS 

Pathology and Symptoms.— Necrosis may occur in small areas of 
the pancreas as well as in the generalised form just described. This con- 
dition is most frequently associated with gall-stones and with penetrating 
gastric or duodenal ulcer. It gives rise to recurrent attacks of mid- or 
left-sided epigastric pain, which tends to radiate round the left costal margin 
or to bore through to the muscles immediately to the left of the lower dorsal 
spine, when it may simulate renal colic. It may amend upwards to the 
left shoulder and downwards to the left iliac fossa and even to the left thigh 
and leg. The attacks generally occor two or three hours after food, when 
the functional activity of the pancreas is at its height. The pain may be 
associated with deep tenderness, but there is little or no rigimty, and the 
abdomen is often much distended. The patient may be perfectly well in 
the intervals between attacks. As in acute pancreatic necrosis, the attacks 
are often associated with cyanosis and a weak, though not specially rapid, 
pulse. The stools are generally normal, and theio is no constant glycosuria, 
but there may be temporary hypcrglycffimia and glycosuria during the 
attacks. 

Diagnosis. — Attacks of left-sided pain occurring in cholelithiasis and 
after cholecystectomy are generally caused by subacute pancreatic necrosis, 
which may also account for pain boring through to the back in gastric and 
duodenal ulcer, though I have seen vray severe pain of this kind In which 
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FIBROSIS OF THE PANCREAS IN INFANTS 

The coodition, Trhicli is often familial, occturcd in I per cent, of 2SOO 
necropsca during fifteen yearn in the children’s hospitals in Boston. The 
whole of the externally secretii^ part of the pancreas b fibrotic ; the acini 
and small ducts are so dilated by inspissated secretion that they may gire 
the appearance of cysts. The islands of Lsngerhans are not inTolred. 
Brommo-pnenmoma is always present with bronchiectasis, fibrosis and 
abscesses of the lung. 

Symptoms generally appear at or soon after birth- Extreme emaciation 
ocenrs in spite of a very good appetite owing to the absence of all pancreatic 
ferments &om the intestines. The abdomen is distended. Diarrhcea is common 
and tbe stools are often large, pale and oiTcnsiva, but most of tbe fat is split. 
A chronic cough is present &om an early age and signs of pulmonary in- 
filtration appear. 

If deatn ocenrs in the first eight months of life, the condition is indis- 
tinguishable from many disorders canslng chronic wasting with terminsJ 
broncho-pneumonia. If the illness lasts longer, cccliao disease is mmnlaUd, 
but pulmonary symptoms, which are generally obvious in fibrosis of the 
pancreas, are absent in coeliae disease. 

T^iment with pancreatic ferments is of litUs use, and the prognosis is 
hopeless. 


SYPHILIS OF THE PANCREAS 

The pancreas is affected in 20 pet cent, of cases of congenital syphilis is 
the newDom ; in most cases the bver is aimnltaneously auected, and eom^ 
what less frequently the spleen, bones, lungs and other organs. The gland 
is enlarged and hard owing to proliferation of the interlobular consectlre 
tissue ; the gland-cells atrophy, but the islands of Langerhans escape. 
Acquired syphilis occasionally gives rise to gummaia of the pancreas. 

Symptoms. — ^The symptoms ate those of chronic pancreatitis or carcinoma 
of the pancreas. The tumour may be palpable, and it may lead to obstme^n 
at the pylorus or duodeno-jcjunal flexure with persistent vomiting. Tb« 
occurrence of diabetes in s syphilitic patient shoula suggest that the pancreas 
may be affected. The Wassetmann reaction ehoold always he tested in cases 
of suspected chronic pancreatitis and carcinoma of the pancreas, whether 
the diagnosis is made clinically or at an operation, and in diabetes, and anb- 
syphilitic treatment instituted if it is proitive. 


PANCREATIC CALCULI 

Pathology. — Between five and ten calculi are generally found, but in 
rare cases one only or os many as 300 may be present. They arc whiWt 
yellow or brown, and vary in sire from mere sand to smooth or irregularly 
shaped masses, an inch or more in length. Althou^ pancreatic juice conmi^ 
no calcium carbonate, this is the chief constitnent of the calculi, 
consequently throw much more definite shadows than gall-stones r* 
X'lays. Calculinevet form in a healthy pancreas; they result from 
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of the ducts and etagnation of the secretion. The dncta behind the calculi 
are dilated, and chronic pancreatltb ia present, bat suppuration is -very rate. 
The condition taa.y be associated with gall-stones. 

Symptoms and Treatment, — ^Pancreatic calculi are very tare. I have 
seen two cases, which correspond with the two clinical types recorded in the 
literatore, both of which may be associated with diabetes. (1) A woman 
of 55 bad had fatty dianhoea for five years and bet weight had fallen from 
10 to 7 stone. Excess of nentral fat and striated muscle fibres were present 
in her stools. She had recently had an aching pain under both costal margins, 
especially the left. The X-rays showed multiple opacities iu the re^on of 
the pancreas. She was given a fat-free diet and large doses of hydrochloric 
acid, as she also had achlorhydria. She gradually improved during the 
following year, and for the last ten years has been completely free from 
symptoms. Presumably the hydrochloric acid led to the formation of secretin, 
which stimulated the secretion of pancreatic juice sufficient to break down 
and dislodge the very friable calculi. (2) A man of 31 had attaclm of very 
severe pain in the tight hypochondtiam exactly simulating biliary coUc ; 
they bad begun ten years earlier and recently two or more occurred daily. 
Nothing short of morphine gave relief. There was no jaundice. The X-rays 
showed a normal gall-bladder and shadows of pancreatic calculL There was 
no diarrhoea, but the stools contained excess of neutral fat and striated muscle 
fibres and very little trypsin. At operation the pancreas was very large and 
hard. As the stones could not ho identified, an attempt was made to crush 
them by squeezing the pancreas. After temporary improvement the attacks 
recurted, severe diabetes developed, and tbe patient died witbin a year from 
acute pulmonary tuberculosis. 


PANCBEATIO CYSTS 

.Etiology and Pathology. — Simple obstruction of the pancreatic 
duct leads to atrophy of the secreting tubules and not to tbe formation 
of cysts. When chronic pancreatitis is also present retention cysts may 
develop. Hydatid cysts may occur in the pancreas, and congenital cystic 
disease, generally associated with cystic disease of the kidneys, may occur. 

Single large pancreatic cysts, the origin of which is unknown, may contain 
aa much, aa 14 uinta of finLL Multiple cyats of varioua eiaea, often quite amall, 
may occur in the absence of pancreatitis. Tbe contents are generally turbid 
and dark reddish-brown or yellow. The fluid is alkaline, slightly viscid and 
albuminous, and may contain altered blood. Microscopically degenerated 
epithelial cells, leucocytes, and occasionally crystals of cholesterol and rarely 
of leucin and t^osin are found. Tbe pancreatic ferments are often absent, 
especially in old cysts. 

A_ large proportion of so-called pancreatic cysts are really collections of 
fluid in the lesser sac of the peritoneum, the foramen of Winslow having been 
occluded by peritonitis. About a quarter follow an injury to the pancreas, 
which causes the escape of blood and pancreatic juice into the lesser sac with 
secondary peritonitis. In the remaining cases serous fluid collects slowly as a 
result of focal peritonitis secondary to pancreatitis, the condition being 
analogous to a pleural efiusion following pneumonia. 
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Syraptoms.—The ttiinoUr is genefslly disCoretSd by tbauce befofe tli6 
devcIopineDt of any eymptoiiis. Sometime^ attacks of epIgaatHo pdn , 
■which may radiate to the left shoulder, occur ; they are sonletifties BCcflin* 
panied by vomiting, wasting and Jatandice, Diabetes tarely develops. 

The turnout ia ^nefally in the centre of the up^er part Of the sMomefi, 
but it often extends fatthet to the left than the fight. It docS Hot moT« 
on (leej) respifation and is only vCfy slightly Hiovablc in each ditection, 
As it grows it extends fafthet down and day finally appear to fill the ettiite 
abdomen. It is smooth, rounded and elastic ; a thtill is often ptodnec^l ofi 
striking it. 

Its relation to the atomach and colon can be fcadily detCf mined by tauas 
of the X-rayd after a barium meal and eneda. It is first behind the stonuicb, 
but as it enlarges it generally reaches the anterior abdominal wall between 
the Stomach nboyo and the transretse colon below. Less freqafntly it 
cornea forward above the stomach or below the transverse colon bctwMa 
the leaves of the mesocolon. It generally grows Very slowly, but stiddra 
enlargement may result from b<pinorrbage into it. 

Diagnosis. — There should be no diffiettity in diagnosing a psncreatlo 
cyst frod ascites and from a hydronephrosis, enlarged enll-bladder, overUa 
cyst or distended bladder. It u impossible to distinguish a tdO penCfehHa 
oyst from a peeudo-panereotio ctbI clinically ; even At oil bpeffllldh the 
dUtinctiOn tuay bo impossible. Ucsentetlc cysts are gfeherally liiOte ftieVtbU 
than pancreatic cysts. 

TfeatWent.—The cyst shoald be emptied and drained by opcT.'iH^iJ* 
No Attempt should be made to remove it because of the deuse adheslout which 
often fix it to its surroundings. The immediate tesulta 6f opetAlICa tt* 
my satisfactory, lot a recurrence is not uncommon. 


CAUCINOMA OF THE FANCREAS 

/Etiology. — Primary caremoma of the pancreas if a fairly eotamon 
disease, occurring three times as frequently m males As in fertalcO. The 

E nctess may also be invaded by direct spread of a growth of the etemach. 

88 frequently n small secondary deposit is found when the primary disease 
is situated in some distant sitnation. . 

Pathology.— The head of the pancreae Is involved in 76 pet eent-. 
cases. The duct is obstructed and becomes dilated, occasionally 
retention cysts. The stasis of the pancreetio secretion frequently lesdi w 
chtouia pancreatitis and very tatwy a pancreatic calculus. SecODdatr 
deposits are often foond in the neighbouring lymphatic glands, the liver SdU 
peritononm, and le<!S often in more distant organs. ^ . 

Sjnttptotns. — iVhen the bead of the pancreas Is involved, 'iauudice w 
generally present owing to pressure on the common bile-duct, bwt ty® 
bitter may escape if it is not embedded in the gland. The jaundice ifl* 
cn'a<!ea until it la very intense, bile being thou completely Absent th^ 
faces. The gall-bladder is almost always distended and is generally palpal® » 
iho liver Is also generally large and banl. When the growth is eonwM * 
the body or tail of the panctcAs there is ho jnundico unless the duit is com* 
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Pleased by a deposit, and qettber tba gaU*b}(idde| poi iiver is 

e^arged. Pain is present in 80 per cent, of cases ; in 65 per cent, it is the 
^t pjmptom. The patient complains of a dqll, gio\nng, aching pain d.scply 
fiitasted U) the upper abdomen and ponding the i^ack. It is conaiantlj 
piosent, and unrelated to meals and the hoxrels. In some cases it is paroxysmal, 
it ia generally bilateral, bat occasionally confined to the left, especially with 
gTQwt^ of the tail, pnd tends to he worat at night. The pain may simql^te 
that prodneed by a spinal tumonr, when it is probably caused by involvement 
of the e<siiao plexus. TVastmg is rapid in almost all gases, and the patient 
becoqies progressively weaker. If tha bead of the pancreas is involved, 
the stopls may have the characteristic deaenbed oq page 76^, end diarrhcea 
ia likely to occur, bqt cliaracteristic fatty stools are passed in only a gmall 
minority of cases, dlyeosuria is occasionally present ; impaired glncosc 
toiernnpo is, hpwpvef, frequently found. 4 growth of the body or tail does 
not interfere ^vith digestion. 

A tvtiqonr of the head of (he paqcreas is not ofUq palpable, as it is deep- 
seated and likely to be hidden by the enlarged liver and the ascites, which 
often develops as a result of mabgnant peritonitu or pressure on the portal 
vein. A tumour of the body or tail of the pancreas is more frequently palpable, 
especially shortly before death when emaciation is extreme. It forms a 
bard, fixed mass extending across the abdomen on a level with the umbilicus, 
especially to the left, and is generally not tender. A tumour of the pancreas 
can be visualised by radiography in the lateral position by mfiating with 
600 c.c. of air a rubber balloon fixed to the end of a fine tube introdqoed into 
the stomach. 

Insoquila, depression, anxiety and restleasnees may be so prominent and 
so out rd proportion to the abdominal p^, which may even be absent, that 
a neurosis may at first be diaguosed. 

Diagnosis.— -Chronic jaundice due to carcinoma of the head of the 
pancreas must be diagnosed from ohtonic pancreatitis, a gall-stone in the 
ampulla of the bile-duct, and carciooma of the ampulla. Pam is absent in 
chronic pancreatitis and the general health is very little impaired, whereas 
in carcinoma pain radiating to the back or in the back alone is often present, 
and there ia generally a steady deterioration in health. A gall-stanc rarely 
reaches the ampulla and causes jaundice without a preceding attack of colic, 
whereas janndice is generally the first symptom in carcinoma of the head of 
the pancreas ; the janndice in the former ia often incomplete and inter- 
mittent instead of complete aud permanent, and pyrexia is common and 
rigors may occur owing to infection of the bile passages. In carcinoma of the 
ampulla the jaundice which is accompanied oa in caremoma of the pancreas by 
dilatation of the gall-bladder, is less complete and more intermittent than 
might be expected ; it can sometimes be recognised with the !lC-rays by tbe 
characteristic fillmg defect it produces in tfie duodenum, and it always leads 
to the presence of occolt blood in the stools. 

The possibility pf a growth of the tail of tho pancreas should be considered 
in a patient without jaundice whose general condition suggests that he is 
snffcnpg from cancer, hut in whom no evidence of disease can be fouqd in 
the organs most commonly affcoted. The possibility is converted to a poba-j 
bility u he complains of severe pain boiii^ through to the left side of the hack 
or a fixed tumour becomes palpable. A normal diastase index and stools 
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shows no deficiency in fat or meat digestion do not militate against the 
diamoais. 

Prognosis. — Death generally occurs within bLi months of the onset of 
symptoms and is rarely delayed beyond a year. 

Treatment. — A cholec^stcnterostoipy should be performed in all cases of 
ohstructiTe jaundice in which a growth of the pancreas is the probable cause. 
By relieving the jatmdice, an^ itching already present is overcome and the 
almost intolerable itching which is likely to develop at a later stage is pre- 
vented. Moreover, pain and diarrhoea may become less severe and the 
progress of the disease appears to be delayed. I have seen several patients 
with carcinoma of the pancreas who remained free from symptoms and 
regarded themselves as completely cured for 6 to 18 months after cholecy- 
stenterostomy performed for the relief of painless jaundice. Moreover, 
I have seen several cases in which permanent recovery has followed the 
operation when performed for a supposed growth of the pancreas, the surgeon 
having mistaken chronic pancreatitis for a growth. In rare instances s 
localised growth of the pancreas has been successfully removed. 

ARTHtm npKST. 


VISCEROPTOSIS 

^tiology and Pathology.— Visceroptoeis is most frequently due to a 
fall in intra-abdominal pressure, caused by weakness of the abdominaj pd 
trelvic muscles, the normal tone of which maintains the viscera m pouUoiu 
The tone of the abdominal muscles is often impaired by the stretebing wM» 
they undergo dating pregnancy. After partutition the sudden diminution m 
the volnme of the abdominal contents is bo great that a considerable fall 
intia-abdominal pressure occurs, as the stretched muscles are at first veff 
lax. If the patient remains in bed for a sufficient period, they giadasUy 
regaiu their tone, and the separated recti come together again, but otherwise 
they become permanently weakened, Weaknesa of abdominal muscles is 
common among people who take too bttlc exercise. The pelvic floor coasts 
of a muscular ^apuragm, which is formed by the levator aui and otter 
muscles. These are often damaged in difficnlt labonr. 

TSTien the intra-abdominal pressure ia abnormally low, the viscera top 
directly gravity comes into play, but at first they regain their normal position 
as soon as the individual lies down. At a later stage, when the daily descent 
of the viscera has continued for a considerable time, the displacement persists 
in the horizontal position. 

The degree of ptosis of the diHerent organs depends upon their weight 
and upon the leng^ and elasticity of their peritoneal attactoents, which, m 
the absence of their natural support, act aa true Ugameuts. , . „ 

True visceroptosis must be omingwhed ftom the ” hypoathenic habitns, 
a constitutional condition common in women, but comparatively 
men, which ia characterised by a long narrow chest and a small epigwtnc 
ai^e. In this the viscera are congenitally lower than in the 
individual, owing to the telarively amaU capacity of the nppei part 
abdominal cavity. 
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Symptoms. — ^Most of the symptoms of visceroptosis occur only when the 
erect portion is assumed. They consequently disappear on lying down and 
are absent at night. They axe temporarily relieved when the lower part of 
the abdomen is compressed by means of the hand, and in women they 
frequently ehow a steady improvement as pregnancy advances owing to the 
rise in intra-abdominal pressure and the support given to the viscera by 
the growing nterus. They are often worse in the later part of the day than 
in the morning owing to the progressive relaxation of the abdominal mnscles 
resulting from fatigue. 

The symptoms have been ascribed in turn to the Iddneys, stomach, 
intestines and nterus, according to which happened to be the special object 
of study. It is certain, however, that the general effects are commonly of 
much more importance than those dne to ptosis of individual organs. 

Gastbo3I>tosis. — Gastroptosis is oncommoo, and even when present it is 
rarely the cause of symptoms. The normal atomach varies greatly in length. 
In the erect position it swings between the msophagns, where it passes through 
the diaphragm, and the Jonction between the movable duodena] bulb and 
the descending retro-peritoneal portion of the duodenum. In a stomach of 
average length the umbilicaa (or inter-iliac line) is about half-way between 
the lesser and greater cnrvatoics. The greater curvature of the short hyper- 
sthenio stomach does not reach the nmbilicos. On the other hand, in the foi^ 
stomach, which is particularly common iu individuals with a hyposthenic 
habitus, the lesser as well as the greater curvature is below the umbilicus, 
and the latter may teach the true pelvis. This condition has generally been 
called gastroptoscs, but, as it is congenital and the stomach has never occupied 
a higher position, the name is quite inappropriate. Moreover, the long 
stomach is Just as competent as a short one or one of average length. 

When the abdominal muscles become weah, a long stomach is likely to 
be more affected than one of ordinary length, and a short one does not drop 
at all. But the castioptosis caused m thu way does not lead to kinkii^ of 
the pylorus, as the pyloric end of the stomach together with the first part 
of the duodenum is. surrounded by peritoneum and is freely movable. It 
may, however, give rise to a kink where the first part of the duodenum Joins 
the second or descending part, as the latter is situated behind the peritoneum 
and U less mobile. Discomfort may then occur, which begins during the meal 
and reaches its greatest intensity as soon as all the fo^ has been takes. 
It depends more upon the quantity than the quality of the food, milkprodnc- 
ing just as much disturbance as an equal weight of solid food. Muen more 
commonly, however, the duodenum drops witn the stomach, so that a con- 
siderable degree of gastroptosis may be present with little or no gastric 
disturbance. It is thus always necessary to cote the position of the duodenum 
os well os that of the stomach during an X-ray examination : if the upper 
extremity of the dnodenam is not at least an inch above the umbilicus, 
dnodenal ptosis is present. 

After having found the portion of the stomach and duodenum in 
the erect and horizontal positions, it most next be determined whether the 
stomach evacuates its contents in a normal manner. If the duodenum drops 
with the stomach, the passage of food out of the stomach and through tne 
duodenum is generally normal in rate. This is also sometimes the case even 
if the duodenum has not dropped, but more frequently, especially if the 
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ptbsia is well innrlred, it can be Been with the X*rays thatj oUheugh the food 
toajr past withtiut difficulty ftota the etomach into the first pari ot the dw>- 
dennm, there is delay in the passa^ beyond thiB point. 

A second examination should he made fi horns after the opantte meal, 
no fo()d having been taken in the interval. The patient should not lie down, 
hut should follow his ordinary occupation, Gastric stasis ia present if (he 
stomach still Oontnins food at this second exsminatidn. In order to decide 
whether thb is due to the ptt^is, a second opaque meal should be given on 
another day, and the patient should lie on his right side in the interval between 
the two examinations. If the ptosis is tho sole canse of the stasis, the stoftiach 
will be empty in 6 hours, and if an intermediate niamination fa made H will 
probably bo found to be already empty in 3 or 3 hours. If thet6 fa no delay 
in the evacuation of the stomach in the erect postlion, the indigestioa fa cot 
due to the gastroptosis. 

It is important to observe whether voluntary contraction of the abdotiinai 
musclea in the erect posture is sufficient to raise the stomach to its nottnal 
position, aa if this ia the case the prognosis is gtrod, and abdominal esereieM 
together vrith the temporary use of a support will probably result in a cate. 
If the stomach cannot be raised to the normal position in this way, the back 
should be supported far the left band whilst the lower pirfc of the abdomen 
fa pressed ihwarda and upwards with the right. In most cases this results 
in nfaing the stomach to the normal position, which indicates thst sa 
abdominal support fa likely to give relief, though it will not by itself cure 
the condition. . 

EirranoPTOsis (Ooloptosw).— -I t was at one time cironeonsly believed 
tLet ptosis of the intestines could produce kinks, especially at the fiexuzes 
of the colon, and that these gave nse to obstruction to the onward pssssge 
of fmees. The colon, like the stomach, varies greatly in length. When the 
uecendiDg colon fa unusually long the csmnm fa situated in the pelvis even on 
lying down. The lowest part of tW ttaosveree colon of notmal people is 
almost always situated well below the nmbilious in the erect position. IVhcn 
it is longer than the average, as it is in most people with a long stomach, 
it reaches the trno pelvis. Under these conditions aBltber a pelvic ca:W« 
nor ft peWc transveree colon can be regarded as n result of pto^ Th* 
position of the colon vanes greatly ia the course of the day s it fa lowest 
when full and highest when empty just after defacation j it is depressed by s 
full stomach ; and a pelvic eseenm and transverse colon are raised out Of 
the pelvis by a full bladder. In norhia! Individuals examined vrith the 
the hepatic and fcj4enl« fiexures often appear to be acutely kinked. Tms 
13 the result of the shadow being cast In a single plane, ns the limbs of re® 
flexnres bdon^g to the transverse colon are in front of those of the BScenaing 
and descending colon respectively, and the flexures appear to be aettfe, 
although they form o wide onglc when looked at from the side. 

The constipation, which is often associated with viscetoptoafa, fa geaefa^ 
due to interforenco with the voluntary putt of the act of delfecation causw 
by the weakness Of the abdoraitial and pelvic tausclee, and the ptosfa of to* 
diaphregm. Ptosis of the tranauettc colon never leads to kinking v 
hepatic flexure, as the csreum and ascending colon drop with it. A tree kink 
is occMionally produced at tb* splemc flexure, ftS the phttiiicoMiolie llgamrp 
fa ttionget than any othet bf Mib iatsfetiaal atiachmeivts. A dragging 
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to^o^lier witli a pense of di$t€^on maj;t!ieA be felt ia the left hjpocbotidriam, 
b^t no se^ou^ obstruction to the passage ol f«eccs ever occuia. 

The cherecteriatio hnlguis ^f the lorrer part of the abdomen and retraction 
oI the epiga^U'mm on etandiog ate due matnlj to ptosis of the email 
intestine^ but axe of no clinical importance. 

5 EP^' 50 ¥TCkSis, — ^Wh$n the liver drop? it rotates towards the right, oi less 
frequently it faJU fomard bo that ita upper surface bulges in the epigaatrioro- 
The condition can bn recognised by palpation and percnsaion, the upper 
border of the hepatic duUnesa being abnormally low. A palpable liver b thus 
nqt necessarily an enlarged, one, but may simply be dbpaced. It gives rise 
to no spieeial symptoms except occasionally a vague dl^mfoit in the right 
hypochondrium which may radiate tovaras the shoulder ; it b increased 
by jumping, waling and conghiug. and dbappears on lying down. 

A spleen can be ^tingqished from a large spleen by the fact that 

it can bn manipulated into its normal position, wh ere it is na longer palpable i 
it generally gwes rvse to na symptoms, but in very rare instances pain is 
pr^uoed by twbting of its pedicle. 

jot movable kidney, see p. 1363. 

iiYhep the pelvic floor b weak, it allows the peine vitcera to drop, and 
lettofl^on of the uterus generally occurs simmtaneously ; it may also 
result in actual prclapse of the uterus and rectum. 

Pownward aisplacement of the iiaphatfm results in dyspncea, as, being 
oonstaotly in the position of extreme inspiration, it b no longer possible for 
its normal respiratory ezeorsions to occur. Thb b particularly noticeable in 
patients with heart failure, whose abdominal muscles have been stretched 
by an acQomulatnn of asoUic fluid which has since been absorbed or tapp»I, 
The downward displacement of the diaphragm is acoompanied by a si^ar 
dbpbtoeiqent of the heart, which gives nse to no apecbl symptoms. 

Under normal conditions the abdominal wall and pelvic floor ate the 
only support of the ybcera ; the peritoneal folds help to maintam them in 
position, but they do not support their weight. If, as a lesult of weakneaa 
of the muscles of the abdommal wall and of the pelvic floor, the vbceia 
drop when the individual b erect, a puU b exerted on the peritoneal folds, 
which become true suspensory ligaments. Their sensory nerves arc constantly 
stimulated, the patient often complaining of vague abdominal dbcomfoxt, 
which b generally described a? a weight or pressure or as being of a dragging 
nature 5 it is reUeyed by lying down and by pleasure upon the lower part 
of the abdomen. The discomfort b most marked in neurasthenb individuab 
owing to the irritabiUty of their nervous syatem ; if the nervous system b 
healthy it may ^ complexly absent. It is increased by exercise and physical 
fatigue and to a less extent by mental fatigue. 

Vbceroptosb leads io, an alteration in the centre of gmyity of the body. 
In order to mabtain the, upright position cetUdn muscles of the apme which 
are nrdiaarily little used arc brought into action ; this b a frequent cause of 
chiosic baclmche. 

The mamtenauce of the circulation when the erect position is assnmed 
depend to a considerable extent upon the tonic contraction of the ahdombal 
muscles. 'When thia b defleieot, as it b in vbceroptosb, the ahdomxaai 
vrina dilate and the pnlsa hecomea abnormally accelerated on standing } 
giddiness ^id syncope may aho, occur. 
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Treatment. — ^Much can bo done to pteTeat visceroptosia ia rrotaen bj 
proper managemcat of tbe puetperium. The patient should remain in b«d 
for tho first 12 or 14 days after partnritioa, in order that the most actire 
period of involatton of the pelvic organa ahotild be completed before tie 
uterine supports are eubjected to strain. Bat rrhen mach bruising las 
occurred, especially in the case of piimi^im, or when the mother is mud 
debilitated by frequent child-bearing, this period should be extended to 3 or 
4 weeks. During the whole of tha time esetcisea for the abdominal and 
perineal musclea should be tegnlatly practised under expert eupcrvisioiu 
Most of the time during the first few days after getting op should be spent 
on a couch, and a return to fnU physical activity should be permitted only 
after 6 weeks. 

The first indication ia the treatment of visceroptosis is to raise the mlra- 
abdominal pressure. In order to do this the condition of the abdomiml and 
pelvic muscles must be improved. Exercise out of doors and special icmediil 
exercises ate of great value. It is essential to prevent the over-stretching of 
the muscles, which occurs whenever the erect position b assumed, as it is 
impossible for them to regain their normal postural tone so long as they hare 
to bear the weight of the idsccra for the greater part of the day. In many 
cases, therefore, a support b required for a time, but it should be discarded 
as soon as the abdominal touscies have regained their normal postural tone. 
An abdominal support should fit closely to thesympbysb pubis and Poupart's 
Imaments below ; it should not extend obove beyond the umbilicos. B 
should be so made that it presses the abdominal contents upwards, back- 
wards and inwards. In most cases of visceroptosis in women all that is 
necessary is a special straight-fronted corset, which does not constrict the 
wabt, but supports the lower part of the abdomen. In severe cases a light 
support, hinged in the mid^e line and fixed in position by steel springs, 
which pass over the hips to end in pads applied to the sacrutn, b reqt^d. 
The abdominal enpport should always be put on when the patient b lybg 
down with the penns rabed so that the organs are held in proper position, 
and it should be worn all day. Not ia/reqaently the X-rays show that the 
stomach and colon drop on standing almost or quite as far when the sup'^rt 
is worn as without it. Thb is particularly likely to occur in cases in which an 
organ falls into the true pelvb, as the support does not then reach low cnongl. 
and in thin patients upon whom it b impwsihle to exert sufficient pressum. 
Such a patient, however, often derives benefit from wearii^ a sappori, 
although it does not hold the colon or stomach up. It acts by increasing the 
intra-abdominal pressure, symptoms ascribed to kioks being really the iwmt 
of the low intra-abdominal pressure interrering %rith the circulation and wit 
the proper perfontumce of defecation. 

when visceroptosis is due in part to weakness of tho pelvic floor, this may 
require treatment by pessaries and local operations, which hare tho objwt 
of restoring the injured parts to a more normal condition, but an cxemiae 
for the levator ani muscles is often of great value in such cases. The patipt 
is instructed to petfotm the movement she would make were she attcmpti^ 
to overcome an urgent desire to dcficcatc. The exercise should be re^t“ 
about thirty times twice a day while in tho recumbent porition. 1 nave 
often seen a tendency to prolapse of the rectum and of the uterus overcome 
in this way, the associatea dyscheria bwng cured at the same time. 
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Gastroptosis reqnircs tieatmeiit onl/ in the ezceptioaal cases in which 
it has led to deEnite gastric stasia. In slight cases the patient should lie 
down after meals, but in severe cases, in which there is much emaciation or 
the abdominal muscles are greatly atrophied, it is best for her to remain in 
bed for some weeks, as by this means the intra-abdominal pressure is redneed 
to a minimum, and all tension is removed from the abdominal and pelvic 
muscles. The foot of the bed should be raised as high as possible, as this 
helps the organs to return to their proper position, which is often maintained 
after the patient gets np again, especially if she gains weight during the rest. 
She ehomd lie on her right side daring and for an hour after meals. 
She can get np to (men her bowels and to wash when her stomach is empty 
before breakfast. Small meals should bo given at frequent intervals, and 
food should be chosen which contains a maximum of nourishment in a 
minimom of bulk. Upward massage is nseful, especially if the stomach or 
colon is low in the horizontal as well as in the vertical position ; it is most 
effective if the masseuse gives her first treatment under the X-ray screen, so 
that she can see what manipulations are required to bring the stomach and 
colon hack to their nonnal position. After the period of complete rest the 
patient should at first lie for an hour on her right side after meals. 

In no ciicumstaaces should any operation be performed for raising dropped 
viscera. I have never seen the eugbtest benefit follow, and the anxious 
mental condition of many of the patients makes surgical interference of any 
kind most undesirable. 


GASTRO-INTESTINAL ALLERGY 

When short, recurrent attacks of abdominal pam, vomiting and dlarihcea, 
either separately or in any combination, arc not obviously the result of food 
poisoning, intestinal obstnictioo, or biliary or renal colic, the possibility of 
abdominal allergy should be considered. The onset is sudden, and the attacks 
terminate abruptly after a period lasting for a few minutes to 21 or 48 hours. 
The pain may occur in any part of the abdomen, but especially in the centre, 
and its situation may vary m different attacks. It may be extremely severe 
and only partly relieved by morphine. It is often associated with vomiting 
or diarrhcEa or both. Vomiting and diarrhoea, or cither, especially diatrhcea, 
may occur alone. The diarrhma generally consists of the passage of a single 
watery stool, which may contain macus, in which are occasionally found many 
eosinophil cells and less frequently red blood corpuscles. The stools passed 
before and after such a watery stool are generally quite normal. The patient 
has no abdominal symptoms of any kind m the intervals between the attacks, 
which may occur almost every day or not more than once or twice a year. 
Nothing abnormal is found on examining the abdomen between the attacks, 
and durmg the attacks there is little or no rigidity and generally little or no 
tenderness. 

The patient often gives a family history of asthma, bay fever, skin disease 
or im'gtame, and he is often himself a aufferer from one or other of these 
conditions. In some cases the vomiting or diarihcea is often or always pre- 
ceded by rhinorrheea. The abdominal attacks generally occur, however, 
during periods of complete freedom from other allergic manifestations, so 
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ihat tlie frequent ptesenoe of eligbt et^iODplilI]^' id on impottant help in 
^agnosisi StUl mow chatacWtistfe is the complete telief obtiiitiedhy itijecting 
3 to 5 Tninims of adieoalme (1 in 1000), as this drug has hO effect on &]iy other 
form of abdominal pain. 

Cutaneous reactions may ebov that thg patfclit is seasltire to certain 
articles of food, especially ^heai, mill- and eggs in thd dose of children, and 
potk or other pig food, cabbage, potafoea and chocolate in adults, but the 
absence of such reactions does not exclude on alletgic Origin of the symptottit. 
nor does their ptesence prove vrith certainty that the articled consumed must 
be excluded from the met. Bensitiruhess to foods frequently dOU^uincd b 
rarely recognised by the patient, trbo is, hO*6Vcr, generally Awarti of ah 
idios^crasy to eucb articles of diet as atratebetries, tomatoes, onions, spindfili, 
encumber, melon, shell-fish and turtle. Gastro-intestinal allergy Occutd at 
all ages, but is most common In itxfants and Cbiltlrcn. In ram bases attabks 
are brought on by foreign proteins absorbed by the Hflsal mucous meinbraiis. 
In one patient severe attacks of abdominal pain, ^titb Vomiting and disrrhffia, 
were always preceded by rhinorrhoea and sometimes by BWelling Of the eyelids 
and tinnitus. The skin gave a atrodgly positive reaction to cat-sldn but to ho 
foods, and it was found that the attacks occurred only at ths patient's house 
and only during the past ttvo years, during Which she bid had a eat in her 
loom. 

Treatment. — The patient elibuld avoid any artiolIB of food which he has 
found ^ve rise to attacks, and obo any which give a positive cutafleoud M* 
action. As in asthma, this does not apply to wheat, TnilL- and eggs in children, 
the xaalnutntion following deprivation from these foods more than oat- 
weighing the questionable imptoVefnenC Which may occur in the allerpc 
attacks. If attacks continue to be frequent, the effect of ^ grain of^hednee 
hydrochloride three times a day before meals should be tried. Koctamai 
or early mohung attacks may be prevented by taking 1 tO 2 gtalUi Of phtno- 
barbitone at night with all additional dose Of ephedriUb. The patient shotlM 
learn to give hima plf ndrenaUnO, and at the first sign of an attack he should 
inject the smallest dose which experience shows prevents bn attack gefict- 
ally 3 to 6 toinlma are sufficient. The injection can be repeated at iOtctTais 
if the attack does not at otce completely disappear. 
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acute peritonitis 

Definition. — Peritonitis Is Ihfc diseoae which results from IrtfecUon of the 
pcritohcUbi with bacteria. Owing td the large atea of the peritoneum mo 
its great powers of absorption the results are very severe, end because 
intimate relationship to the alimentary canal the risk of such fui infection 
occurring is considerable. , _ 

•ffitiology.— Infection may Kach the peritoneum (1) from without, 
(2) by the blood Bttcato • and ^3) from the conUuhed otgans. , . 

1. Infection from without Is possible in the casC Of tt'oUnui, but iS w 
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infrequent occurrence. In moat iustancea seTera abdominal irounda injure 
the contained viscera also, and tie consequent peritonitis is usually the 
result of this. 

2. Infection by tbe blood stream ia an occasional tbougb nncommon 
mode of infection. In streptococcal and alapbylococcai scpticjemia peritonitis 
jnay occur as a terminal ercnt j it frequently gires rise to ao few 
symptoms, however, that its existence fa nnrecogmacd during life. 'When 
pneumococcal peritonitis complicates pneumococcal lesions elsewhere the 
infection fa undoubtedly blood wmc. 

3. Infection torn contained or neighbouring organa fa by far tbe com- 
monest cause of peritonitis. The majority of ca8c.a depend more or less 
directly on the passage of bacteria from within the alimentary canal owing 
to changes iq its walls. The appendix fa tbe most frequent seat of the 
primary condition. When there is no actual breach of continuity in the 
organ, bacteria escaping through its damaged walls generally lead to the 
formation of peritonea! adhesions and possibly to a local abscess. When, 
however, tbe infection is particularly virulent or the patient's r^Utance 
unnsually poor, a sufBcicnt local reaction does not take place, and spreading 
diffuse pentonitia results. This fa commoner in children than adults, and 
may occasionally occur, even when the local reaction has been good, through 
maaipulation or ill-judged surgery separating the adhesions and allowing 
the iofectiou to spread. DirerticfUitfa and acute cholecystitis are occasional 
caueoa of this of scute peritonitis, bat more nsaally resuit in local 
adhesive changes. Fecitouitis complicatmg typhoid fever in the absence 
of perforatiOQ, aud pneumococcal peritonitis when associated with pneumo- 
coccal coteritu, have a similar origin. 

In intestinal obstruction and strangulated hernia the changes which 
qccur in the bowel wall speedily permit tbe passage of organiems through it 
to the peritoneum. This takes place first in tbe neighbourhood of the 
obstraction, but as paraljela and distension spread along the bowel, organfams 
can make their way through, and coneequently most cases of this type are 
widely generalised. The infection, however, fa gradual, and the reactive 
forces of the peritoneum have time to respond. By far the commonest 
organism in these cases is the B. oUi commums, usually preceded by or 
accompanied by tbe Staphylococcus epidermidis alius, 

Fenoration of a hollow viscus into the peritoneal cavity ia responsible 
for some of the most virulent and widespread caaos of peritonitis ; the lower 
the perforation in the bowel, the more virulent the resulting infection will 
be. The appendix is the commonest source, gangrene or a perforating ulcer 
leading to a sudden peritoneal infection before any gradual passage of organ- 
isms has had time to produce a local peritoneal reaction. Ferforatiog ulcers 
of the stomach and duodenum come nest in order of frequency ; less common 
causes are perforating ulcers of the ileum, the most important of which is 
the typhoid ulcer, rupture of tbe gall-bladder, bile-ducts or ureters, and 
perforating wounds of any of tbe hollow organs, or leakage from surgical 
apastomoaes. Abscesses of the liver, appendix, gall-bladder or Pallonian 
tubes occasionally burst into the general peritoneal cavity. Infection of the 
peritoneum may also result by direct spread from neighboring parts. This 
type of case fa particularly common in women, spread tqb'ng place either 
directly through the Fallopian tubes, or by lymphatic permeation of the 
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atcriae walls. Peritonitis is a very rare sequel to iofcctioos of tlic lung and 
pleura, aUhough the revetae is far from unusttal. In the infant an in- 
fection of the thrombosed umbilical vein may lead to peritonitis by direct 
spread. 

S3rmptoms. — As acute peritonitis is almost invariably a secondary con- 
dition, its symptoms and course are snbject to very considerable variations, 
depending not Only on the nature of the primary lesion from which it arises 
and on the nature and virulence of the imecting organism, hut also on the 
general condition of the patient. 

1. Acute qenerali$ed peritonitis — This is usually associated with the 
perforation of a hollow organ or the sudden bursting of an abscess into the 
peritoneum, and owes its chief characters to the fact that in such cases the 
peritoneum is suddenly flooded with infection withont any prellminarv 
preparation. The patient may have been free from any symptoms of ill- 
health, and is suddenly seued with very acute abdominal pam, accompanied 
sometimes by a sensation of something having given way. The pain may 
at first he localised in position, and thus help m the diagnosis of the actual 
lesion ; but it speedily spreads to the whole abdomen, and is followed almost 
at once by a feeling of syucoTC or collapse. Within a few minutes the patient 
becomes cold and pale ; his features are pinched and betray the most mteese 
anxiety ; beads of sweat stand out upon the skin, and the pulse may ^ 
almost imperceptible. He complains of nausea, but does not often vomit, 
and Ms respirations are shallow and quickened. In a short time a certain 
amount of improvement takes place ; the pulse, though rapid, is of hcUei 
volume, and the pain may take on an intermittent colicky character. The 
abdomen is absolutely rigid, and is uaunUv retracted, though it may he dis- 
tended j it is ve^ tender on pressure. Toe liver dullness is usually absent \ 
but this is only important if an abdominal examination made at the onset 
of the attack revealed a normal area of dullness. These symptoms MC 
caused by the perforation or other primary cause and the resultant flooding 
of the peritoneum with infective material. Occasionally they may be sulB- 
ciently severe to lead to death by themselves : but mote usually they gradually 
merge into the symptoms of the consequent acute peritonitis itself. _ The 
latter arc reactive in nature, and arc due to nature’s attempts to limit the 
process. 

The patient becomes extremely restless, this being one of the most char- 
acteristic and distressing features of neatly all forms of peritonitis. Owing 
to the loss of fluid by sweating, vomiting and exudation, the subcutancow 
tissues become shrunken and give the patient the so-called “ facies Hippo* 
cratica.” The tongue is dry and furred, and the teeth become covered with 
Botdes. The pulse lucceases ra rate and becomes thready and later running 
in character, and the temperatare, which at first may be subnormal, rises- 
The abdomen is of a uniformly boari-like rigidity and extremely tender. 
It is held immovable, respiration being entirely thoracic, and the patient 
lies with his knees drawn up to relieve the abdominal tension. There 
usually absolute constipation, and the intestinal sounds ere absent. Grada* 
ally the paralytic intestine becomes dilated, and the abdomen distended. 
Vomiting is early and frequent. The vomit^ matter is usually only small 
in quantity ; it speedily becomes exceedingly foul, though it is rarely 
ana the breath is extremely offensive. The urine is scanty and may contain 
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traces of albumin, and ita passage may produce a paroxysm of pain. It 
usually contains a large amount of indicau. 

Throu^iont tie whole course of tie disease the outstanding feature is the 
pain. Tlus may at first be intermittent and colicl^ ; but as the peritonitis 
develops it becomes constant and agonising, being increased by the smallest 
movement. In spite of tliis the restlessness persists, the patient being 
unable to resist the desire to move bis limbs. The pain and restlessness, 
with the persistent vomiting, the intense thirst, which is hardly relieved 
by drinking, combine to make the patient’s misery extreme. The pulse 
increases in rapidity until it can scarcely be counted, the eitremitfes become 
cold, the eyes grow more siinken, and the features more pinched. As death 
approaches, the skin takes on a cyanotic hoe the persistent restlessness, the 
increasing voicelessness, and the remorselessly nnimpaired consciousness 
bring death as a merciful release, even though the pam may be somewbat 
relieved towards the end. 

The foregoing description applies to an aente fulminant case of peritonitis, 
running its coarse to death in from 24 to 48 hoars ; its outstanding features 
arc a condition of profound shock and toimmia, giving a measure of the high 
mde of peritoneal absorption. In the aged, and in patients with tabes or 
Bright’s toease, the symptoms may be vcjy atypiem ; pain may be but 
little marked, and vomiting and tenderness may be absent, while the bowels 
may act freely throughout. The striking restlessness, the condition of the 
tongue, the pulse and the ultimate meteorism will, however, usually indicate 
the tme nature of the couditioo. 

2. Acute spreading pmtonttis.— Thia variety differs from the preceding 
in that the peritoneum is not suddenly flooded with infective material, but 
is prepared for infection by the more or less gradual spread of the condition. 
It accompanies many cases of appendicitis, and is a sequel of intestinal 
obstruction if unrelieved for a safBcicntly long period. The peritoneal 
reaction is intense, and the coils of intestine become glued together with a 
sticky exudate, while pockets of pus form between them. The pain is at 
first localised to the region of origin ; but as the infection spreads it extends 
until it may become generalbed over the whole abdomen. It is, however, 
never so intense as in the preceding variety, and may be distinctly spasmodic 
in character. The general abdominal symptoms are also less severe, the 
tenderness, rigidity, meteorism and constipation being of varying grade. 
Tie aspect of the patient betokens a profoand septic infection, tie toagas 
is furred and dry, the pulse rapid, and the temperature of the hectic type. 
Bigors and sweata are not uncommon, and if left alone the case may ter- 
minate with fatal septicsenua, suppurative pylephlebitis, or in rare cases 
the pus may accumnlate and burst either ertemalJy in the region of the 
umbilicus or into one of the hollow viscera. 

3. Pneumococcal peritonitis , — This presents certain fairly characteristic 
features, which in many cases enable the nature of the infection to be cor- 
rectly diagnosed from the clinical picture aloue. It is far more frequent in 
children than in adults, and in girls than boys in the proportion of nearly 
7 to 3. It occurs in a diffuse and an encysted form, depending probably on 
the resistance of the patient. In many eases there exists a definite pneu- 
mococcal enteritis, the organisms penetrating the wall of the bowel and so 
infecting the peritoneum. The predominance of the disease in girls is pro- 
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bably due lo tbfe fjMblo g^hh&Is h SoUfte bf ififccUtili, frS tib 
mococcQS tag been cnitivatcd frofai tW riglni th Bomb inStiiBifes. In tti 
blijoritj bf cisbe, Ii6\reter, Ihfe peritdhitjb is bf a pnebmobbc^ sfepti- 
cttinia { thus, \phon it is hebbbdoty lo poSUtnocOUcil disease of lh6 mJmile 
fear, ^neuhlocofefeal febsce^es 6f tmfetimococOal arfhKtis, thfe llobd 

etttam fepjjeirs to \>e the eoiftce tJT Infetlion, krid it ptobfebly is So abb 
in thOBfe bases which follow i^eninODia ofe Cnlb^'feEAa, siriW IhS phJ’siiS 
of the uppet abdomen reudets i diiect Bpreatt through thfe diipki^ 
Unlikelp. 

There is a felHldn* tesetnbl&ttfee betfrfeen ihfe iytoptofns 6f Inost formi 
of pneUtoococeal infection, fe ttaemblatibe which fitiob^y ShpportS tbS rieVt 
Of theif otigin in a Beplicffimia. The onset is bSaaUy sUddeU, bften ttc«fehi‘ 
panied by & tthill hnd h high tempetalure, the pfein iS vibleht and pefsistenb, 
hnd the pfostration severe. The jAticnt has the chalafctferistic SuSh, the 
respiratory rate is raised, and the accessory muscles bf rfesniriilion Art called 
into plAy. Vomiting is frequent, and tendehJesS ahd figidiby hfc Inirked ; 
but in Of the usual absolute eottstSpallon theto i4 fteq^ehUy ptofutA 
diarrhrea, *hich, associated with the other Symptonlii bf actilA peritonitis, 
is often almost i^agnoatic. In Iho dlRiae fottO, unless operation it under* 
taken, deAlh takes place eatly { but if the patient lives long enough there 
biay be a sudden tall of tempcralUW about the seventh ddy, ds in pfleU* 
mocbccal pnfeutoonia. 

The cnoysted and mote cofajtnob vaHoly of pcbumococedl peiiloailis is 
less severe, and shows a remarkable tendency fot pus to tOllefet ih the lowel 
Abdomen. Them Is the same Abute Onset as in the diflUte Variety } hut the 
patient then appoata to imptow for A fe'w days. Latet, howtver, be geU 
gradually worse, the Abdomen bfecomfes distended, the dlarthceA fehiihgee fO 
obstinate constipation, and an absbess forrUfe in the ion*ct abdomen fend 
finally bursts at the umbilicus. The eJeudatp in these tafeAs is a grtfcniSh, 
odourless pus, which is sufficiently cluttfeotfeflstic lo tnahlo the jnfeclion tebA 
diagnosed when it is discovered at opeMtIon. 

4. Gohocm^ctl peritohitis. — Gonococcal periloniliA is ratn ; it oceurs hotb 
as an fefeule dLSuse aBeotion of the pctitoncnni iihd As a localised pel'n6 
inQammation. It is comtnonef fa ifemabs than in males, owing fa thfe rtAdy 
channel for infeition through the Fallopian tubes, hnd when it cefeurs Ifl 
males it is usually secondary to epididymitis. Thb infection is genferally A 
tuiied One, the more fragile gonOcOcbtls bfeihg feadily tJVergtown, And setfet 
casts of unexplained perifonitls, Whith Olj culture show billy D. fa*'. AfA 
possibly gonococcal fa origin. The eyfaptoma <10 hot tliftef in teC 
cases from thosfe Of bthet forms ot acute peritonitis, althbUg'h the ptimMS 
foeus usually gives rise lo symptoms. The progilosie Is, hoWfevAt, good, aha 
the majority of casiis, even those ptesentangfefe'ffereejnnptbms, retoVei wUheul 
operation. 

6. Slt-epioCoe<Ml pert'tonirii. — Pciitooitia due lo thfe iSlrepro<;OCct« is 
sionally secondary to l^ions of the Alimentary canal ; but tiiueh more 
frequently it is tt sequel Of pUetpehil infections. It occuts commonly An" 
a first delivery, and is frequently associated With retained products. Imec* 
tion takes place along the lytnphatica of the damaged UtferuS br tl>ru?S“ 
the Fallopian tubes, And may be lo^Ksfed fa the pelviA ; but it bften pvw 
rise to geheralisdd peritonitis. The bymptoms arfe characleriatio, and AtA 
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tiSsWjialed with etlditicfe of a fl^ticsehiia. Tli6 b\)dotnmal wuUi, 

being already ^dktly Strelchiid, do ndl bliow th6 nsnAl Hgidity, And eilJretiie 
distension bctnts rapidly. DiArthoeft is cominonet tbati coostipition, and 
a high tempetattire with rigori is usual. The hterme disAhatges are Offensive, 
the tidlk secretion is suppresaed, end the ca^ frequehtly progWss to death 
‘within the first week. This type of infeclron is more fulminaht than hny 
oth^ir, Akcept certain teases of jperforatlve periionitii. 

Diagnosis. — The diagnosis of acute peritonitis iS not usually difecult, 
except in cAseS where the Severity of the causal conditidn is bo great thAt 
it masks the perilbheal response, or where the peritonitis occurs in a patient 
Already 66 severely U1 that no response is po^ible. It ii often extremely 
difficult to mAke A correct diagnosis of the lesion to which thb peritonitis is 
sec'Ondary, And in many cases this is only possible after UpAiotomy. The 
most VUluable signs of ateUte peritonitis ate the severe pain and tenderUeAs, 
the rigid abdotoea, the small, rapid, and thready pulse, the dry tongue, the 
reatleesheAs, vdmlting, and constipation, tend the absence of sounds of gurgling 
on auscultation. Any of those symptoms may, however, be absent, and A 
diagnosis fnusl he based On their Uccuncnce in combination. In post- 
bjierelfvA cures there is eotoetimes a remdtkable absence of both pain and 
hgidlty, And the all-irnportant early recognition of the condition in tneSe 
patSeuts is bfren dne of much dlfficuity. 

Peritonitis is most likely to be mistaken for lead colic or acute intestinal 
abstraction. From the former it can bo distinguished by the fact that the 
abdomen in peritonitis is Usually oztremcly tender, while in colic pressure 
often, though not invariably, relieves the pam ; in colic a blue line is present, 
hhd the ted corpuscles show punctate basophilia, the pain is intermittent, 
And thAre is usually no vomiting and l«s extreme rigidity. From adufe 
Intestinal obstruction the diagnosis is often far more difficult, particnlariy 
feincB the tWo Conditions ireciUently coexist. In the early Stages of obsttute- 
tion, before peritonitis has aeveldped, the intermitlbnt nature of thA pain, 
the absencS of great tendetucas or rigidity, the copious nature of the vomit, 
and thb evidence of inctcaaed peristalsis from mspection Ur auscultation 
should help to distingouh the two conditions. 

In Acute pancreatitis the pain is more definitely hypogastric, the patient 
is Usually over middle age, and collapse is bXtreme. The menstrua! history, 
the typical pallor, and the results of vaginal bxaminatioU usually serve to 
ffidiCate ft ruptured fa&a/ prcgmtncy, atid xn otiet acatefy paioM abdominal 
conditions the localised nature of the pain aUd the absentee of any 
bitteiUe general tenderness help to distinguish the condition from 
pbtifcomtis. 

The gaatric crises of tabes Are beldom likely to be a sflUitee of error ; b\it 
the teomparalivb absence Of severe symptoms in tabetics, the subjects of 
peritonitis, is vCry Apt- to lead to a mistaken diagnosis. 

Basal pneumonia and diaphragmatic plcnriSy may lead th Acute abdominAl 
symptoms. The temperatiuo and pulse, the raised respiration rate, and A 
routme ciaminAlioh of the chest in all Cases should prevent a mistalre being 
made. 

Prognosis. — The prognosis Uf acute peritonitis is always grave, feveU 
with early AUrgiCal treatment. Without operation hO cAs6 df ateUtb petfOfft- 
tlvc peritonitis can be expected to recover ; such exceptions as have been 
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recorded mnat be regarded as medical curiosities. Usnall 7 death tahes place 
withiu 48 hoars, though it mar he delayed a week or even loader whea the 
perforation is high in the bowel and the latter is empty at the tune. 

In diffase spreading peritonitis and streptococcal puerperal infectiou 
death is almost as invariable, unless operation m undertaken ; but the procea 
is less rapid, and a small proportion of cases undoubtedly recover without 
surgical aid. These cases occasionally merge into a form of chronic fibre* 
pundent peritonitb, characterised by the progressive formation of cohectioos 
of pus between neighbouring viscera, and by repeated outbursts of symptoms 
as other parts of the peritoneum become successively involved. Thb coa- 
dition usually terminates in fatal septiemmia, with infections in the pleura, 
pericardium or endocardlnm. The prognosis in pneumococcal cas^ u 
considerably better, as even without operation, a fair proportion recover, 
either with or without the formation of a hypogastric purulent collection, 
which may discharge at the umbilicns. In the rare gonococcal cases recover}' 
is the ruic, and the fatal cases recorded have almost invariably followw 
operation. 

In forming a prognosis the chief importance must bo placed on the degree 
of tozKmia and the severity of the intestinal paralysis, and to a less extent 
on the degree of metcoriam and the frequency of the vomitmg. SpontaDcons 
bowel actioim or their indncUon by encmata make the prognosis relatively 
more favourable. 

The rate of rise of the poise and its ratio to the temperatnre are also of 
importance ; cases with a subnormal temperatnre throughout me almost 
alw^s rapidly fatal. 

Tfeatment.~The principles that must underlie the successful treatmeat 
of acute peritonitis arc, firstly, the removal or limitation of the proccM to which 
the peritonitis is secondary by a thorough and speedy ciploratioa of tic 
abdomen, followed by closure of a perforation, removal of an append]^ or 
such other measures as the pathology present may indicate; secondly, drainage 
and relief of tension in the peritoneal cavity ; thirdly, the encouragement of 
the normal peritoneal response and the least possible damage to its protective 
agencies; and, fourthly, the combating of the shock and tozaimia. 

By the adoption of the Fowler position, in which the patient is propP^ 
up in bed in a sitring posHion, not only is infective material removed fconi the 
dangerous diaphragmatic area and brought into contact with the much mow 
highly resistant pelvic peritoneum, but at the same time the diaphragm u 
reneved from the pressnre of the dilated stomach and intestines. ^ 

A further important adjunct to sulcal treatment is the i’^^^aven^ 
injectioa of aalinc by the cantinnoua dn^ method. This raises the blood 
pressure and recesses the chloride and fluid loss which has taken place, and 
being excreted by the peritoneum, it reverses to a certain extent the lymphatic 
citcalatioa,and consequently lately prevents the absorptionof toxic jnatenat 
as well as dilates that already present. Gas-gangrene antitoxin is often of 
value in combating the toxmsiia arising from the paralysed bowel. _ 

Until a definite diagnosis baa been made and operation advised and 
agreed to, the administration of opium in any form is definitely 
indicated. It masks the symptoms, and by bringing to the patient and ho 
advisem a false sense of security may lead to a fatal ddav in undertalo^ the 
operation. When, however, a diagnosis bas been made, and operation u 
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agreed to, morpliine is beneficial in redocing both the mental and ph^cal 
symptonw while the necessary preparations are being made. Morphme as 
a method of treatment has been adopted more and more of recent years, 
the morphine being given deliberately and in doses sufficient to aUect the 
respiration rate with the object of diminishing the activity of peristalsis, 
as well as of combating the shock, pain and restlessness, which help so largely 
to exhaust the patient’s powers of resistance. It is very doubtful whether 
it ever prevents the response of the bowels to enemata in cases in which they 
would otherwise respond. If vomiting is a prominent symptom, lavage of 
the stomach is of valne. It should, if possible, always he done before opera- 
tion, as post-ans:8thetic vomiting of ficcal material is a fruitful cause of fatal 
broncho-pneumonia. The intiodnction of an in-dwcUing Ryle’s tube through 
the nose, into the etomach, or even the dnodenum, with frequent section 
by syringe, is a valuable method of keeping the stomach and upper intestine 
empty. 

In pneumococcal cases there is not quite the same urgency for operation, 
and in some cases recovery follows the use of snlphapyridiue (M. & B. 693) 
and scrum, if the pueumococcos can be typed, as it can be in some cases, 
from the oiine. In gonococcal peritooitis, if a diagnosis can be made, con- 
eervativQ treatment should be followed ; but if there is doubt, as there often 
must be, of the nature of the infection, or if the patient shows any increase 
of symptoms, laparotomy is the only safe coarse to follow. 

E. G. SnzaDiQEB. 


CHRONIC PERITONITIS 

Chronic peritonitis is a condition in which widespread and progressive 
chronic infiammation of the peritoneum occurs independently of tuberculous 
or malignant peritonitis. 

etiology. — Chronic peritonitis may be associated with chronic inflam- 
matory changes in the thorax. Effiasion may occur from all the serous 
membranes (polyserositis) ; this condition is probably in most cases tnber- 
culous. In other cases chrome peritonitis is associated with chronic medi- 
astinitis and adherent pericardium (p. 995). The peritoaeom covering the 
liver (perihepatitis) and spleen (perisplenitis) is generally moat severely 
involved. 

Pathology. — ^The liver may he covered with a thick, hard and white 
coating of fibrous tissue, which can be peeled off to expose the smooth peri- 
toneal'* surface. Perihepatitis is almost always associated with a similar 
thickening of the capsule of the spleen ai^ with thickening of other parts 
of the peritoneum. 

Symptoms. — The only important symptom b ascites.^ Its onset is 
generally gradual, but it may be acute. Frequent tapping b requ^d, and 
the iatervab between the performance of paracentesb tend to diminuh and 
may finally be as short as a fortnight, when as much a pint of fluid may 
bo poured into the peritoneal cavity m a day. 
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C&IemA, especially of the feet, ia frequent jq the late atf'ges J it is genet* 
ally cardiac or renal in ori^o, hot may also be caused by pressure pf ihe 
ascitic fluid on the inferior vena 

Coqfse. — ^The coprse of the disease le very elgw, death genfrally occunin^ 
from some intcrcurrent disease. Tbo general be^»lth may reipain good for 4 
long time- 

For the diagnosis i^nd trestment, p|e Ascites (pp- 7P3-785), 


TUBEIICULODB PERITONITIS 

iEtioJogy, — The pentoneum is involved in IB per ccuf. of fatal cases of 
tuberculosis. Tuberculoqa peritonitis is rate in infants and yucommoi) 
after 30 *, the majority of casea occur bctvreen the ages of 3 and 20. Bop 
and girls are equally liable to the disease ; it is found much more frequently 
ip women than men at operations, but more frequently in pien tb^^n jn wopen 
after death. 

Primary tpbercploua peritonitis is imeommop in children and rare ia 
adolta. It is probably clue to infection convoyed by the intesticea, whidi 
flo not themselves become infected. More often, especially iq childrou, the 
mescDterio glands become tuberculous, generally without any lesion developiog 
in the intestines, apd the peritooeum is fcfectod from the glands. In psltf 
the primary focus may be tbe prostate, vesicols seminales or testes, and is 
females the disease frequently begms in tbe Fallopian tubes ; but the latter 
may also be infected from the peritoneum. Although tuberculous clcefl 
are found in 75 per cent. 0 ! fatal cases of pulmonary t^obcrculosis, the 
toneum is aCected in only 4 pet cent, of cases. The peritoneum, the tfeuts 
and occarionaliy the pencatdium may be involved together in the aoseace 
of any other tuberculous focus. 

Pathology. — Tuberculous peritonitis may occur in three forms— the 
ascitic, loculated and ofaUtorative. 

1. In the ascitic form, which may be acute, subaputc or chronic, milisry 
tubercles are scattered over tho whole peritoneum, which ip free er pearjy 
free from adhesions- lu chronic cases tho tubercles are larger and more 
fihrotic than in the acute } the pentoneum is thickened and the me 2 ev*«ry 
ia shortened so that the intestines arp tethered to the posterior abdoiwnsi 
ufjill. This form may closely resemble malignant peritonitis. 

2. In |ocult>ted tuberculous peritonitia the fluid may be clear, the focdi* 
tioq being then intermediate between the ascitio and pbliteratiye form*. Pr t* 
may be turbid or purulent. In tbe latter case mnseesof tuberculous material 
separated from each other by adherent coils of intestine have broken doW t® 
fprm suppurating foca, which may erode the intealino or open at the umbihco* 
er even into the vagina. 

3 . Chronic obliterative, adbeeivp or fibrous tuberculous pcritcpit'* 
may occur after absorption of fluid in the ascitic form Of msy dsTfi|°P 
pimarily. No eflurion is present, but universal adheeiona obliterste 
lumen uf tho peritoneum, all the viscera being inextricably pound togotbei 
ind to the parie^l peritonottni. 

Iq each form of tuberculous ppritonitia the mesenterio gUndi aiRSontrauj 
caseous (“tabes mesenterica ”) |iiid may break down in the OPntwJ ‘ne 
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medlaBtitial glacdB may aleo bacoma iubeiculoaa. The omeQtnm is often 
rolled into a solid mass, which Bometimes contains caseous nodules. 

Syraptonis. — Ttibercoloua peritoiiltu is sometimes completely latent, and 
may be discovered accidentally during an operation for soma independent 
disease or fot a hernia, when the aao may be tfaa only part involved. 

Tie onset of abdominal aymptoma is generally preceded by a period of 
Ul'bealfcb, The patient loses weight and etmngth, nls appetite is poor, and 
his temperature may rise slightly at night. AlteT a time he complains of 
geaefal abdondnal discomfort. Constipation is coaimon, especially in the 
oblitetative form. In other cases diarrhoea may occur owing to tuberculous 
ulceration of iho intestines, hatuloos communicatioas between adjacent coils 
of intestines or simple entero-coUtU. The stools are occasionally bulky owir^ 
to deficient absorption of fat caused by obstruction of the lacteala by caseous 
mesenteric glands {iHde p. 66T). The epleca and less often the liver may be 
enlarged. The skin, especially over the abdomen, is dry, inelastio and some- 
times So pigmented that Addison's disease is simulated. In chronic cases 
there iS sometimes no pyroiia ; more often the temperataro is intermittently 
slightly raised. In acute and snppurative cases the temperature is generally 
high and Itregulalr, and the pulse is rapid. Traces of albumin may be present 
Owihg to the pressure on the renal veloa caused by the large accumulation 
of fiuld in the abdomen or to the effect of the toxamia on the renal cells. 
A tnedetate degree of aotetnla is often present, and loucocytosis develops if 
suppuration occurs. 

In ths asoltlo form the abdomen gradually becomes distended. At first 
it is tympanitic, but after a time etndence of the presence of free fiuid is 
obtained, but the quantity is not often very great. Less frequently o large 
amount of fluid collects with great rapidity ; the sudden stretching of the 
abdotninal tnuselei is likely to cause a considerable amount of pain. Moderate 
teodemcBB of the whole aMomen is geoeially present. A large accumulation 
of fluid may compress riie inferior vena cava and give rise to mdema of the 
IC^. The diaphragm is pushed upwardsandrcspitationbccomceshallow and 
thoracic. The skin over the abdomen ie shiny nnd the veins are enlarged. 
The ascitic flmd is generally clear and it often coagulates on standing. Less 
frequently it is tUtfaid ot blood-stained. It always contains cells, a large 
proportion of which ate lymphocytes. Tubercle bacilli are rarely found, 
although they must be present, as the fluid may produce tuberculosis when 
injected into guinea-pigs. 

la tho loculatcd zorm with sopporation tbS abdominal pain is generally 
greater. Attacks of Coho are common, especially after exercise. The abdo- 
men is distended and doughy. Oo percussion irregular tympanitic and dull 
areas ate found. Large caseous glaude and collections of pus between 
adherent coils of Intestines may form palpable masses, Which are immobile, 
tender and duU on percussion. The omontnm can often be recognised as 
a thick cord stretching across the upper part of the abdomen 5 the transverse 
colon generally forms a resonant tend immediately above it, which helps to 
distia^sh it from the lower edge of an irregularly enlarged liver, The ease 
with which the masses are felt varies from tuno to time with the amount of 
flatulent distension of the intestines. "When an abscess is about to point at 
the nmbilicus, the latter becomes indurated, red and tender. A feimilat condi- 
tion is occasionally observed in pnenmococc&l peritonitis and in pelvic peri- 
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toaitia in Tromea. On rect&l and Tag^l examination thickened F&UopUn 
tubes, enlarged glands or collections of pus may bo felt. 

The signs of obliterative tuberculous peritonitis are Ill-defined. Tfc« 
abdomen gives a characteristic rubbery resistance on palpation and is gener- 
ally somewhat distended. Irregular masses may be felt in it, and the peri- 
staltic waves of the smaD intestines are often visible, especially in chUoreji. 
This does not necessarily indicate that partial obstruction is present, as it 
may be simply a result oi the abnormal thinness of the abdominal waU. 

Symptoms of tuberculous disease of other organs, especially of the lungs, 
pleura and intestinea are often present. Geneialism tuberculosis may 
develop at any time, especially in childrao. Vomiting and constipation, 
which euggeat intestinal obstruction, may be the first symptoms of tubercaloca 
meningitis. 

In rare cases acute peritonitis may develop as a result of rupture of a 
softened caseous gland or perforation of a tuberculous ulcer. 

IVhen a patient recovers from tnbercnloos peritonitis, the tubercles and 
adhesions may completely disappear. More freqnently localised adhesions 
remain, and calcifico tuberculous mesenteric glands are often found with the 
X-rays, at operations and after death. They may give rise to confusion when 
the abdomen is X-rayed on account of enspected renal calculi. _ They do 
not, however, move with the shadow of the kidney with changes inposttiw, 
and the diagnosis can always be settled by pyelo^phy. The ban^, wMch 
may form from localised adhesions, occasiouaUy cause acute mtestuul 
obstruction, sometimes not until many years after the active disease has 
disappeared. 

Diagnosis.—Io the presence of tuberculous disease of the lungs pr other 
organs, abdominal distension, especially if associated with ascites or irregular 
abdominal masses, generally indicates that tuberculous peritonitis is present. 
The discovery of tubercle bacilli in the sputum, and their much less commoa 
discovery in the foices or vaginal dis^msrge, is very strong confinnslory 
evidence. Ascites in children and in females with symptoms pointing to 
tnberenlouB salpingitis is generally due to tuberculous peritonitis. 

Acute cases may at first closely simulate pneumococcal peritonitis or 
even appendicitis *, but in Don-tubeiculous inflammatory exudates of the 
peritoneum moat of the celb are polymorphonuclear leucocytes instead of 
lymphocytes. Ascites duo to cirrhosis of the liver in children is almost 
always mistaken for tuberculous peritonitis ; on the other hand, the ascitic 
form of tuberculous peritonitis in middle-aged alcoholic individuals is likriy 
to be mistakes for ascites due to cirrhosis. When cirrhosis is undoubtedly 
present, ascites may still be dne in part to tuberculous peritonitis ; a large 
proportion of lymphocytes in the fluid b very strong evidence in favour 
of this, 03 the ascitic fluid in nncomplicated cirrhosis contains few except 
endothelial cells. In simple chronic pentonitia there is no fever and little or no 
pain, and the ascitic fluid contains few if any lymphocytes. Tho pr^ence of 
irregular masses together with fluid in the abdomen generally indicstes 
tuberculous peritonitis in children ; but it is more frequently doe to malignant 
disease in adults, especially in ma!». The history of the case and any cvideocc 
of tuberculous or of maugnant disease in other parts of the body help to 
settle the diagnosis. 

Fever, in£immatioQ of the niabilicus, and the presence of lymphocytes in 
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the ascitic fluid point to tubercalo^, whibt nodular infiltration withont in- 
flammation of the umbilicus, hard and enlarged glands in the groin or neck, 
and the presence of large, multinndear cells or groups of cells in the eShsion 
point to cancer. 

Prognosis. — Eecovcry takes place in a largo proportion of cases of the 
oscitio form of tuberculosis peritonitis. When localised abscesses develop 
complete recovery is rare, and when a fiecal fistula forms death almost always 
follows. Prolonged fever, rapid emaciation and intractable diarrhoea are the 
most serious symptoms. The prognosis also depends on the severity of any 
tuberculons disease of the lungs or other organs which may be present. 
Apparent recovery is sometimes followed by a relapse, generally owing to 
reimection from an unhealed primary foens, such as a toberculoas gland, 
appendix or Fallopian tube. 

Treatment. — The patient should be kept in bed completely at rest so 
long as the temperature is raised. Re should be in the open air all day and 
night when the weather permits, and if indoors an abundant supply of fresh 
air is essential. Heliotherapy or artificial sunlight should be employed, but 
care must be taken to avoid over-exposuio. The mercurial ointment, which 
is sometimes applied on a binder to the abdomen, is pfobabl;r quite valueless. 
Gianhcea shomd be treated by a non-irritating met, and in intractable coses 
by opium preparations. If fatty diarrhoea Is present, fat must be excluded 
from the met. With this exception, the food should be as abundant and 
nourishing as possible. Tuberculin has been much employed, but I am not 
convinced that it is of any use. 

\7hea the abdominal distension in ascitic cases gives rise to discomfort 
paracentesis should be performed. Nothing is gained by laparotomy. The 
occurrence of intestinal obstruction is an indication for operation, though it 
is rarely possible to do anything useful owing to the extensive adhesions 
present and the danger of tearing the intestines. 


CANCER OF THE PERITONEUM ; MALIGNANT PERITONITIS 

Etiology. — Cancer of the peritoneum is almost always secondary. The 
primary disease is generally in the abdomen, especially the stomach and the 
ovary, the peritoneum becoming involved by spread along lymphatics or 
blood vessels, by direct contact, or most commonly by malignant cells being 
Bet free and scattered widely over the peritoneum. The disease may also 
spread from cancer of the breast by the deep lymphatics of the chest and 
abdominal wall, and by lymphatics from malignant disease of the testis. 

Pathology. — Malignant deposits may form minute tubercles, larger white 
non-caseating nodules or even very large masses. The parts most generally 
involved are the omentum, mesentery and pelvis. Chronic Abiotic changes 
frequently occur, and result in the omentum being rolled up and the mwentery 
shortened as in tuberculous peritonitis. The diaphragm is often invaded 
with growth, which spreads to one or both pleuxs. Acute or subacute peri- 
tonitis may occur. 

Symptoms. — The symptomsare caused in |)art by the primary disease and 
in part by the secondary^ malignant peritonitis. As the former is generally 
situated in the abdomen, it is impossime to distinguish between the symptoms 
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due to the tvr<> causes. Malignant peritonitis genexally results in ascites; 
the fluid is clear or turbid^ haimorrhagic, chyliform, pr less frequentlj chjioua 
ow;ng to obstruction and aabseqnent rupture of lacteab. The umlulicus 
ia often infiltrated unth growth, and nodules may be felt along the felcifgiin 
ligament, ^utuoura are often felt in the abdomen or on rectal eraminstioQ ; 
thej arc Bometimea too sinall to ho palpable, and ip other cases tbe^ can only 
he felt after the fluid has been removed. Tho loUed-up omentum can 
often he recognised ns a thick transv^r^ cord above the umbiliens. The 
mnlignant masses or peritoneal adhesions may give rise to ohstructire 
symptoms. 

Diagnosis. — The development of new abdominal tumours or ascitei 
in a patient who is known to have capcet of the stomach or other organ is 
conclusive evidence that the peritonenm is involved. IVhen there is no elew' 
evidence pointing to the presence of a primary malignant or tuberculous 
focus, it may be difficult to distinguish between tuberculous and mi^naat 
peritoniti 5 (scepp. 790 , 791 ), Wlicnascitcs is present and no tumour is palpable, 
cirrhosis, simple chroaio peritomtis or portal thrombosis may he simulated ; 
the abdomen should he tapped, when a tumour often becomes palpable if 
malignant disease ia present. 

Prognosis and Treatment,~It is tare for the patient to RurviTe fw 
more than si^ mouths after the peritoneum bccoiseB involved. Treatmeot 
iy purely palliative. Coosiderahle relief muj follow paracentesis. 


ASCITES 

Definition. — Ascites is the aconmnlattou of free fluid in the peritoneal 

Etiology. — ^Ascites is a constant symptom of aimple, tuhercnloaa and 
malignant chronic peritonitis. It occurs when there is a rise of pressure iQ 
the portal circulation; it is alwajs present in portal thrombosis aod wbefl 
the portal vein is obstructed by a growth or an aneurysm, and portal ohstrac- 
tion is in part responsible for its presence in cirrhosis of the liver. ^Iscitcs 
is very common in hea^t failure, in which it is almost always associated witn 
cedema of the feet. It is in part due to the same causes as the (edema, but 
it is also in part caused by portal congestion, and by obstruction to the lyiopb 
flow from the tboraeio dnet owing to the rise of venous pressure. Lastly, 
ascites accompanies the dropsy of Bright’s disease and sovero anaimias.^ 

Symptoms. — The abdomeu becomes gradually enlarged, at first in ad 
anteroposterior direction, the costal margin being pushed forward, bnt at » 
later stage the bulging occurs in the fhinks also. The stretohisg of t''* 
abdominal wall gives nao to a ti^t sensatioa, which may amount to actual 
pain if the fluid collects rapidly. It causea the musclca to atrophy and law® 
atrophic® develop in the slUn. The umbUious becomes everted and may form 
a^ thin- walled, bladder. . . 

The rise in intra-abdomina! pressnre caused by the accnmobtion oi 
ascitic fluid obstructs the inferior vena cava ; mdctiu of the legs may occur, 
ftjid the obstruction to the oucnlatk>A may cause albundn ta appear 
in the urine, the quantity of which is reduced owing to the loss cd wattf 
in the ascitic fluid. Compenaatoiy dilatation of other venous channeH 
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rtfeulte ! the dilatation of thfe Veins passing bet\f%feii the abdoffiliial wall 6nd 
these in the Ihloifotni ligament ie manifested by the development &f latgfe 
and prondnetit Sabontaneoas veifis ironad and AboVe the atabib’ctts : btherS 
pass from the superficial and deep epigastrie Vein* in the middle of the gtoin 
towards the costal arch, where they join the supetficial epigasttic and long 
thoracic Veins. ^Vheh paracentesis is performed, the dilated veinh disappear 
if they hive developed as a lesnlt of preaanre on the inferiot vefia cava, bttt 
not if obstrtetion of portal veins is the primary Condition, 

The diaphragm is pushed up ; its excursions on respiration ate reduced 
and dyepncEa may result. The impulse of the heart may be felt in the third 
intercostal space ; the twisting of the heart may temporarily ptodneh & 
pnlmonary systolic ttintmtir. Cardiac irregularity, palpitation ahd attacks 
of faintness may follow. The upper border of hepatic dullness inay reach 
the fourth, third or eVen second intercostal space in &ont ; the right base 
is dull behind owing to the liver being pushed up and the lung compressed. 
A pleural eltuaion may he suspected, but the Upper limit of dullness b altered 
on taking a deep breath if it is due to the liver being pushed Up, And the 
increased duUncfiS dimimshee or disapneats when the patient lies ou his face ; 
in pleural effusion the dullness ia higher in the axilla than behind, but this 
is not the Case if it is due to an abnormally high position of the liver. 

The pelvis and renal regions hold a considerable amount of fiiud, so 
that ho Acctunulation occurs in the flanks uhti! at least a litre is present in 
tho abdomen. As more fluid collects, the resonant note m the flanks is replaced 
W dullness, but the change may be delayed if there is much gsS in the colon. 
Tlie level of dnllness now gradually rises and spreads over the pnbes towards 
the umbilicus. On turning from one side to the other the most dependent 
part remains dull. This is not, however, absolutely’ palhognoftionio of Ascites, 
aS similar movable dullness may occur in chronic obstruction of the small 
inWetififes, which are distended with fluid feces ami gas. 

In chronic peritonitis the mesentery may be so ehorlened that the in- 
testines ate nn^le to float on the fluid ; the fluid then accumulates in front 
of the intestines, and the highest port of the abdomen is dull, 

A characteristic fluid th^ ii felt when one eide of the abdomen is aharply 
flicked by the fingers of one hand, whilst the other hand is placed flat upon 
the opposite side Of the abdomen. When the patient is very fat or the 
abdominal Wall is tedematous, a Bimilar but leSs marked sensation may be 
prodflced. In doabtfnJ cases ibe hand frf an asslstsat shoaJd therefore be 
pressed perpendicularly over the middle UnO of the abdomen, eS thb prevents 
the iraiisnussion of the impulse through the abdominal Wall, but hot through 
the fluid contents Of the abdomen. 

When the liver or Spleen is enlarged And hard, or when an abdominal 
tumour 13 present, the eeUsation produced by dipping the tips of the fingers 
Suddenly through the fluid oft to the solid organ, which jumj^s an ay from 
thsm, is tnoat CharAfeteristic. 

Diagnosis of Ascites.— Confusion has Often occurred between Ascites 
and A large ovarian tumour. The history of the development of the abdominal 
swelling may help the diagnosis. In many oases the outline of Gn ovarian 
tumour cah be definitely felt, and ito pelvib ntlachtaents OAh be rtcognised 
by vAginal examination. The ontehi-posteHor fenlargemcnt is greater than 
the lateral bulging, whereas the reverse is the cose in ascites { the maxi mal 
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girtli is below tbe mnbilicas instead of at the ombUicos or shore ; tie 
Tunbilicns, which is normally and in ascites an inch nearer the pubes than 
the ens^orm cartilage, is proportionately farther from the pubes ; and the 
dUtension on one side a often greater than the other instead of being ni^onn. 

Diagnosis of Cause of Ascites. — In cirrhosis of the liver the finld 
collects rapidly and the patient is obviously ill. In chronic peritomtis the 
accnmnlation on the first occasion is generally very gradual and the patient 
may be otherwise well. An enlarged spleen or the occurrence of hsmatemeai 
points to cirrhosis, evidence of chrome interstitial nephritis to chronic peri- 
tonitis. A patient with ascites due to cirrhosis ^one rarely survives the 
performance of paracentesis mote than two or three times, as his general 
health has already greatly deteriorated by the time that ascites develop! 
If tapping is frequently performed, chronic peritonitis is therefore proba% 
present, even if other evidence indicates that the patient is also suS'ering froa 
cirrhosis. Tuberculous peritomtis is rare in adults, except as a comph'cation 
of cirrhosis of the liver and when secondary to tuberculous Fallopian tuba. 
Evidenco of tuberculous disease in other parts of the body, solid masses 
palpable in the abdomen or on rectal examination, pain and tenderness is the 
abdomen except over the liver, and indniutlon and ttiieas of the umbdlcns 
point to tuberculous peritomtis ; the fluid is generally turbid, the epecifie 
gravity is above instead of below 1015, and lymphocytes are present. 

In malignant peritonitis there Is generally evidence of the primary diieue 
In some other organ, and nodules may be felt In the abdomen, in the neigh* 
bourhood of the umbilicus, or in tbe middle line above it, and enlarged glands 
may be present. The spleco is not enlarged, emaciation is generally greater 
than in cirrhosis, and, except when tbe primary disease is in the stomacbi 
there is no luematemesis. A rectal and vaginal examination are particnlsrlf 
important, as ascites, which may recur very frequently, eometimes resnlts 
from ovarian tomoors. In a doubtful case the diagnosis may become cleu 
after paraceutesis, when the Urge hard liver and splcenmay be felt in cinhosis, 
and an irregular enlargement of the liver, but no splenomegaly, in cancer « 
the liver. In malignant disease tbe fluid may contain cancer cells ; it n 
more often hemorrhagic than in tuberculous peritonitis or cirrhosis. 

Kapid development of aoettea with enlargement of the spleen and some- 
times hsmatemesis suggests portal thrombosis. If symptoms pomtiog ^ 
cirrhosis are already present, it is probably secondary to this, and even ifl 
their absence it may be secondary to latent cirrhosis. 

An examination of the circolatoiy system and the urine ahould prevent 
confusion between ascites doe to cirrhosis and that dne to heart failure or 
kidney disease, but these conations may bo associated together. 

All additional method of diagnosis in ascites is the direct inspection of tnfi 
abdominal viscera, a procedure known as laparoscopy or peritoneoscopy. 
After the abdomen has been tapped for the removal of fluid two or three 
litres of air are introdneed. The abdominal wall is punctured by a 
trocar and cannula, and through the latter the lamp-holder and telescope 
of the instrument are passed into the pneumoperitoneam. By this means it u 

E ossible in the majority of patients to inspect the anterior aspects of the 
ver and stomach, the notenor parietal pentoneum, the omentum, parts ot 
the small intestine, and the superior aspects of the pelvic organs in femsJe 
‘ I am indebted to Dr. A. M. Cooks for this note on laparoscopy. 
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patients. It is sometimes possible to see the gall-bladder, parts of the large 
mtestine, the appendix, hernial orifices, and the spleen when enlarged. 
LaparoBCOp 7 fregnently enables the jdiyocian to make a reasonabl/ certain 
diagnosis of cirrhosis of the liver, carcinoma of the stomach, msUgnant 
metasfasesin the liver, peritonenm and omentum, and varions other conditions. 

Treatment. — ^Paracentwis shonld be performed as soon as the accnmula- 
tiou of fluid causes discomfort or aeriouslj interferes with the digestion, 
circulation or leapiration, Hsmatemesis is a further indication, as para- 
centesis reduces venous engorgement. The trocar should be inserted in the 
middle line between the nmhiUcas and pubes, or in the flank. Care must be 
taken to avoid the liver and spleen. A trocar and tube of moderate bore 
should be used, as the ver^ fine Bonthey’s tube formerly employed tends to 
become blocked and the discomfort caused by the paracentesis is needlessly 
prolonged. 

A ^t'iiee diet should be given, as ascitic fluid never contains less than 
8 gnn. of sodium chloride in each litre. If the quantit;^ of salt taken in 
the day is reduced to 0-8 grm., less than 100 c.c. of ascitic fluid can collect 
during the same period, as the urine always contains some salt, and the 
percentage in the body fluids never falls greatly below the normal. The 
quantity of salt and water retained can be still further reduced by giving 
W grains of calcium chloride three times a day. 

Orgaoie mercurial diuretics, such as merMyl, which diminish absorption 
of water by the renal tubules, so increase the urinary output that the acenm* 
Illation of fluid in the abdomen is much retarded. They are most effective 
if the patient is already on a ealt-free diet and is taldng calcium chloride, 
and if a ^uretic, each as theophvUine (theocin), which efimulates glomerular 
eecretlou, is given simdtaneousiy. Ampoules containing 1 or 2 c.c. of a 
10 per cent, eolation of mersaljl -with 5 per cent, theophylline (iniection of 
mersalyl, B.P.] are used, ^tial doses of 0-5 c.c., 1 c.c., 2 c.c., and 3 c.c. 
ate given intiamnscularly on alternate days, after which 2 c.c. are injected 
weeU^ as long as necessary. 

Dioretics are more valuable os preventatives when the fluid first appears 
or after it has been removed than as curatives when a large quantity is 
present, as the pressure on the renal veins makes the kidneys less active, 
and an enormous quantity of fluid has to be excreted by them before the 
accumulation can disappear, whereas comparatively little urine need be 
passed to prevent le-accnmnlation of ascitic fluid after tapping. 

Operations devised with the object of increasing collateral circnlation 
between the portal and the general venous system are so rarely snccesaful 
and arc so often followed rapidly fay death that they should never be performed. 

The ^wels should be kept well open, but severe purging weakens the 
patient and is likely to aggravate the catarrh of the alimentary canal which 
w often alteadp present. Epsom salts, which also promotes biliary drainage, 
is the most snitanle aperient. 

Abtbur Huest. 
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DISEASES OF THE BLOOD 

The blood ia somctimea regarded as tbe mixed secretion or pro^ucj o( 
tbe blaod-foninn§ organs. For tbe p^esea pi description and lor llie 
better undeistaQdmg of tbe changes jn disease, it is more conrenient to think 
of tbe blood and blood-fornupg organs as composed of tbpe distinct sj^ femn 
or tissue^ : (!) tbe red ceUa end their prepursora, pometimes kpo'ffn as th? 
crythron ; (2) the white cells and the immature cells from which they arise ; 
(3) the platelets and tbe megakaryocytes. Tbfae three pptems of fells 
exist side by side in tbe plasma and lione-marroyTf and are often pHected 
simultaneonsly by disease, hnt they are to a large extent independent of 
each other. Before discussing separately the three systems pi cells and 
their diseases, it will be convenient to say p few words about the total srolniae 
of the blood. 


THE BWOD VOLUME 

The total volume pf the blood is abont 00 c.c. per kilogram of bod v syeight, 
i.(. some 60Q0 c.c, in ap average individual, or about onC'flevesta of the 
body, weight. Of this volume the coUa constitute about 42 per cent., the 
temsinder being plasma. The Wood volume is moderately shmlnuhed ta 
ansmis ; it is moderately increased in the splenomegalies, in lenksnua 
and i” crythrocytosis^^and greatly Increased, even to two or three tipca the 
normal, m erythrs^ma. There is a slight increase in cedema, dpe to_ so 
associated erdetna of the blood, bat no change in arterial hypertension. 
The blood volume is moderately increased in pregnancy, in order to 
for the fcetal circnlation, Of gr^t importance In practice are the cooditioM 
it\ which the volume of circclating blood is suddenly and considerably 
diminished. Ufemorrhagu, external or mtemal, rs the commonest cause of a 
fajl in the blood volume, but the blood volume may be reduced by loss ot 
plasma alone in crushing injnrics, bnms, anaphylaxjs, and the dehydratJoa 
associated with alkalosis, tabetic coma, cholera and severe infcctitjDS- 
Symptoms of shock quickly appear. In acute au^min from barmorrhage pt 
blood destruction there is extreme exhaustion, faintness or syncope, 
hunger, sweating and thirst. The degree of shock depends largely on thai*^ 
of bleeding. A sudden hssmoirhage of 1500 to 2000 c.p. may bo fatal, while 
as much as GO per cent, of the total amount of blood may be lost without 
death if the hromorrhage is prolonged over 24 hours or mofc» 
iraport.int factor which determines the degree of shock is the eitent of any 
associated injuries. The blood count ia of limited value in determining the 
p.atient’s coudition, for hmmodilution may take 2 to 3 days and hxmo^ob'o 
values around 90 per cent, are the rule within the first lionf of sustaining 
injuries, no matter how severe the patient’s hfcmorrhagc has been, i" 
abmentary hromorrhage the Mood area may be raised, owing to absorption o 



THE RED BLOOD CELLS m 

the effiisctJ blood, and the height of the rise is a fait rfleasure of the eevetity 
©f the bleeding. 

In acute reduction of blood volume fitom any cause a ejatolic prcssttre 
below 80 mm. of tnetcuty, a progressive increase in pulse rate and the de- 
velopment of crepitations in the lungs ate all serious feigns. The patient 
becomes collapsed, complains of thirst, the skin is pale, Cold and moist, the 
breathing quick and shallow, the pnlse rapid and almost imperceptible, aUd 
the blood pressure low. The kidneys arc inadequately supplied with blood 
and the output of uride may almost cease. The symptoms are often mistaken 
for heart failure, but there is no ortbopneea, Tenons engorgement or cedema, 
and they are really due to loss of duid from the circulation and stasis of blood 
in the capillaries. 

The logical treatment in all forms of shock is to increase the blood volume 
and the venoas return to the heart ib any way possible. The foot of the 
patient’a bed may be elevated, the legs bandaged from the ankles to the 
mid-tUgh and the intake of fluid by the mouth increased, unless these measures 
are otherwise contraindioated. A careful watch should be kept on the output 
of urine, suppression of urine being particularly likely to occur in crush 
injuries. The patient should be kept warm but not too warm, and inhalation 
of oxygen or oxygen plus carbon dioxidemaybebelpfdl. Apart from sedatives 
forpaui, drags are of little value. Various types of infusion have been ased 
with the object of restoring the blood volume to normal and it has thus 
been discovered that whole blood and plasma or serum are the only satis- 
factory fluids. Solutions of saline or dextrose produce only transient improve- 
ment, and these solutions and also gum acacia often bare undesirable side 
efTeeta. Blood is the fluid of choice when there has been much bleeding, 
though in urgent cases it may be desirable to begin treatment with plasma or 
serum to save time in typing and cross-matching. Fiasma or serum is the 
fluid of choice where there Ts baemo-coocentration, as in bums. In mofet 
cases a combination of blood and plasma is satisfactory, the proportion being 
one bottle of blood to every two bottles of plasma. Transfusion must be 
begun at the earliest possible moment to prevent the patient relapsing into 
an irreversible state, and it must be continned until the blood pressure is 
raised to what can be regarded as a normal level. Up to this point it should 
be given as rapidly as possible, bnt thereafter it should be slowed to a drip 
and mamtaiaed at this level until the conclosion of operative or other treat- 
ment. If a patient is had efloogh Co reqttl^ trsa^asi^a, he will asa&Uy 
require at least 1500 c.o. of blood or plasma. 

THE RED BLOOD CELLS 

The ted blood cells are biconcave discs with a mean diameter of 7*20 
microns (6*7 to 7*7 p), a mean volume of 85 ctibic microns {76 to 95 ft/t), 
and a mean corpuscular bamoglobin content of 29 miciomicrograms ^ (26j6 
to 31*6 yy). Their sise and shape are adapted to the carriage of htcmoglobin 
and the supply of oxygen to the tissues. The blood of a healthy young 
male Cont&ina about 5-6 million^ of red cells pet- c.mm. and 16 g> of 
heemoglobin per 100 c.c.; of a healthy female about 4-76 millions of red 

* A mieiumierognm ia the millionth of siaillionth pert of a gnu (I g.XlO**), and 
14 abbreristed by the Oraek lettcM gisittss (Yy|. 
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cells per c.nun. and 14 g. of hsmoglobm per lOO c.c. The normal 
range of variation of the erTthrocyte connt is from a million above to a milb'oa 
below the average male valne, ».e. any figure between 4-5 and 6-3 nuIGoo 
red cells per c.nun. may be considered normal, and there is natnnlly a 
corresponding finctnation in the hasmoglobui percentage. A hcmoglobm 
percentage below per cent, ia always abnormal and evidence of ameius, 
though symptoms rarely appear nntil the baemoglobin falls below 76 per 



Pio. 10.— ~Ffeqneaoy dislnbuUoii carvas of red ceU diameters la health aod disei* 
(Pric».Jon«s corres). 


cent. Erythrocytes and hcemoglobin are snbject to much less diu^ 
variation than the white cells, bnt eignificant changes may occur al^ 
exertion. For purposes of calcnlatioa the normal red cell count is UMO 
as 5 mBlioa cells per c.mm., and the corresponding amount of hseinoglwi*^ 
{14-6 g. per 100 c.c. of blood) is taken as 100 per cent, haunogiobim 
The coiotir index measures the average amount of hscmoglobin contaaie 
in.the red corpuscles of a sample of bloM, and is calculated from the fonnni 


_ Hgmo^obio per cent. 

our in c^“ fff {.efTcells per cent, of the nonnsn 
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The red cells in any sample of blood are never absolutely equal, but 
show a certain amount of variability in size, or antsocytom. The degree of 
variability, or sniBOcytosis, is often increased in an®mia and may bo of 
diagnostic significance. The mean diameter of the red cells and them varia- 
bility is determined by measuring the diameter of 600 succesedve red cells 
under the microscope on a stained thin smear, ^e results am then plotted 
on squared paper, with the number of cells counted as ordinates and the 
diameter of the cells as ahsciass, to obtain what is Imown as a red cell diameter 
distribution curve, or Price-Jooes curve (Fig. 19). Abnormal variability in 
the size of the ce^ will be shown by a widening of the base of the curve. 
Cells which are larger than normal and fall to the right of the limits deter- 
mined on healthy individuals are called maerocyUs. Small cells which fall 
to the left of the limits of health are called microcytes. A cell of normal 
diameter is a nomocirfc. The cell volume is ohtamed by centrifuging a 
sample of blood under standard conditions \ the mean cell volume is cal- 
culated from the height of the colunm of red cells and the total red cell 
count. As the red cells age, they become malformed and finally brolcen 
into fragments which are en^Ifed by the phagocytic cells of the liver, 
the spleen and other tissues, ^ese malformed red cells are called poikUch 
cyla.^ In all forms of ansmia the celts put Into circulation are less perfect 
than in health, and poikilocytosis more rapidly develops. 

Blood (rroups.— -In the year 1900 Landsteiner and his pupils made the 
raxprising discovery that the red cells of mankind are not immonologically 
identical, and that the sera of many people contain antibodies which agglu- 
tinate and destroy the red cells of others. There are, in fact, four main blood 
groups, which are determmed by the presence or absence of two agglutinogens, 
A and B, of which either may be present separately (groups A and B), neither 
may be prwent (group 0), or both may be present together (group AB). 
Corresponding to these two agglutinogens are their homologous antibodies 
or agglutinins— snti-A (or a) and aoti-B (or ,8)— which are present in the 
serum in reciprocal relatiouship to the agglutinogens of the cells. The 
following table illustrates the fiandsteiner classification of blood groups and 
the distribution among the population in England. 


Blood Group. 

Agglatinin. 

Agglutinogen. 

Per Cent. 

AB 

None 

A and B 

3 

A 


A 

42 

B 


B 

9 

0 

a and P 

None (0) 

46 


It can be seen that the serum of group AB will not agglutinate the red 
cells of any other group, and for this reason group AB has been called 
“ universal recipient.” For similar reasons members of group 0 are called 
“ universal donors,” because their ted cells contain no agglutinogen ; but 
blood £com group 0 should only be transfused into members of other groups 
in extreme emergency ; whenever possible patients should be transfused with 
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Vbpiir own gronp. It lias lieca showij by a nmnber of obse? vers that Uie Hood 
groups have guV-gfOUps, aad intciacUon may occur hotweeji members of tha 
same group. The existencD of agglatino^ns Aj an^ At is uow geaersdij 
accepted. Fop thia reason the compatibility of donor and rccipieut mart 
always be confirmed by direct cross-matching of the cells of the doaor *rd 
the ecinm of the recipient. A mote rcceotj dwcovery ia that the red of 
85 per cent, of people contain on antigen, Imown as the Rhesus or Rh factor, 
while those of the remaining 15 per cent, do not. The former ere termed 
“ Rh-positive ” and the latter ** llb-negative.” People whose erythrocytei 
arc Rn-negatiye ore capable under certain circumstances of forming an 
antibody which reacts with the Rh antigen. This may occur after transfualQn 
of Rh-poaitivc blood, but it more commonly happens when a woman who I* 
Rh’Degatlve becomes pregnant with a cmld whose erythrocytes ora Rh* 
positive. Two agglnUnogens, M oqd N, ape recognised, but as there tis ao 
rihtupaUy occurring antibodies to these substances, they have no duucal 
significance and are estimated only for medico-legal or anthropHogical 
evidence. Experience has shown that grouping is not necessary when sctUW 
or plasma is transfused. This is partly because tbe serum or plasma which n 
administer^ is usually a pooled pro«inct from a number of patients, but m W 
important is tbe fact that the group antigens ore not confined to tbe red 
but are present also in the body noids and other tissues, and absorptjon of 
antibody by these agencies eervea to protect the rceipJeat’s red cells fton 
agglntiaotioA when a potentially dangerous plasma is adufinistered. Thjs 
latter fact also explains the infrequency of symptoms when.Group 0 U 
transfused into patienta of other groups, inasmuch as the o and ? egglntiAt^ 
in the plasma ate not merely diluted but to a large extent nentndiwd in tW 
circnlatiori of tho recipient 

VoinenclalMre . — The red cells are formed in the bone-marrow, which can 
be examined during Ufe by the techniques of sternal puncture and BtcrosI 
biopsy. The nucleated precursors of the red cells in the marrow we 
by the generic name of erythrMasli^ In normal marrow the eiythroWas.^ 
ar^ no/mohZosrs, which 8ub«quentiy develop into normocytes, but in certain 
diseases larger forms with more primitive nuclei ore found, the 
wldoh givo rise to megalocytc?. The nucleated red cfUs lose ibtk 
by extrusion or solntion, but for a time they still contain lemn^ts of toe 
original basophil cytoplasm, which gives the red cell e bluish tinge in «dins^ 
stained smears {dxjfuse hasouhtfia or jwIjfcAromasta). Certain dyeSi 
brilliant cresyl blue, when bronght in contact with the fresh-diawn 
precipitate this basophil cytoplasm in a network or reticulum, and on tbJ* 
account these immature ted cells are called teticulocytcf. Polychrom^ 
and xeticulocyto^ ate identical conditions revealed by diilewnt stau^- 
The normal reticulocyte count is | to 3 per cent. A similar precmitatioa maJ 
occur t» w'l'o when poisons, end os lead, circulate in tho blood stream so 
the reticulum becomes visible in ordinary preparations {puiiclale^ htuophtha)- 

As we learn more about the so-called blood diseases, vte find it increasio?^ 
difficult to classify them in a simple way, as they may be due to 
originating outside the blood ettcam and tho bone loarrow-. On tlua 
wo refer to many of them by names which merely describe the typ of 
or blood picture. Thus, amemias may be described as hiMOirhs^* 
lytic, or aplastic ia type. According a» the colour index » high* nenw. ^ 
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Jow, they are dcMribed as htfjanAromie, crihoekromtc or }iypochr<mic. They 
can aUo be classified by the aize of the re<l cells into macrocytic, normoojlic 
and fliiertx^ic anemias. These two acts of terms correspond ronghly with 
each other, but they are not absolutely interchangeable, and each should 
fae used strictly according to definition. As the colour index is always deter- 
mined, whilst the size of the red cells is not often measured, the former set 
is more commonly employed. The description megdlocijtie is best confined 
to cases of onsmis in whi<^ the marrow is megaloblastic. 


THE SYMPTOMATIC AN.£MIAS 
Synonym. — Secondary Hypochromic Anaima. 

Definition. — symptomatic anaemia is one which arises in the coarse 
of some other well-defined disease. The colour index is csually low and 
hardly eTcr above unity. In the rare cases in which the colonr index rises 
above unity, the distnrbancc of the erythropoietic tissues is usually so pro- 
found that for practical purposes all the mcgalocytic anaemias can be regarded 
as actual diseases of the erythrojtoietic tissues. 

.£tiology.-~The most obvtoos cause of onainiia is hemorrhage : acute 
basmorrhage oecnm most commoxdy from fraama, bleeding from the ali- 
mentary tract, and the accidents of cluld-birth ; chronic hiemorrhage is often 
dne to hsmorthoids, menorrfa'tgis, and in tropical countries hookworm 
disease. Hmmolysis b a rare event, bat it may be iodneed by chemical 
poisons, such as suJphanilamide and arseniuretted hydrogen, or bv infection 
oy haiinolytic organisms, sach as the Strcytococais TKemolyticus or the Sccillus 
icchhiit or by malaria. Acute infections rarely produce much anszma, bnt 
severe aneemia may devel<m In protracted septic infection, acute rheumatbm, 
rheumatoid arthritb, and other subacute or chronic infections, such as 
typhoid fever. In my experience focal sepsb is seldom responsible for an 
anaunia. Tubercuiosis causes little ameinia until the later stages, when 
haimorrhaec, suppuration or intestinal ulceration has occurred. Syphilis sbo 
is rarely the came of anaemia, except in the more fiorid stages, or from in- 
volvement of the liver, or from paroxysmal htemoglobinuxia. Malaria has 
already been mentioned. Of the toxaemias responsible for anamia, nepfaritb 
and lead pobonmg arc the most important. Malignant dbease b one of the 
commoner causes of anaemia ; it may act in ^•arioas wars — hremorrhage 
from a malignant ulcer, cancerous cachexia, and invasion of the bone-marrow. 
Amemia which is due to mechanical limitation of the bone-marrow by 
tumours or tumoui-Uke condirions, such as leuktemia, Hodgkin’s dbease, 
infective granulomata and kala-azar, is sometimes described as myelophthbio 
anremia, fant thb b an incorrect and unnecessary use of a word which is one 
of the synonjms for apbstic anemia. 

Pathology. — ^Two factors can be dbtingubhed in these symptomatic 
anemias. The first b loss of blood by hemorrhage or hemolysis. This 
leads to hyperplasia of the bone-marrow, and an outpouring of new red cells 
to repair the deficiency. The colour index b low, because hsetnoglobin 
regeneration lags behind the resfcoiatioix of a normal cell count, and the 
reticulocyte count b inereased to 5 or 30 per cent., or higher. Chrome and 
repeated h»morrhage may .so exhaust the hsmatinic rwervea that the body 
26 
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cannot repair tlie bsmoglobin deficiency, the amemia remains torpid, and 
the reticniocTte connt is low ; rapid recovery occurs on the czhibitloa of 
large doses of iron. The eecooia factor in the aymptomatic aosmias 
is depression of the erythiopoTetic tissues by tossmia. Hsmopoiuis 
may be inhibited without mnch etmctoial alteration in the marrow, 
bat in other cases the marrow becomes hypoplastic and may even 
degenerate completely. The ontpat of new red cells is diminished, the 
reticnlo<yte count is low and the colonr index a little below unity. Usually 
increased blood destractlon and diminished blood formation are present in 
varying degree, and the blood pictnre is modified accordingly. The white 
cells and platelets are normal or increased in number, unless the marrow is 

g eatly depressed. The other tissues generally show ansemls, cedema, and 
tty change. 

symptoms. — The eymptoms, other than those of the primary malsdy, 
depend on the speed with which the ancemia develops, and in acute ansima 
from hsemorrhage or blood destruction there may be actual shock. In chrome 
anasmia, on the other hand, it is surprising how well the patient may feel. 
No complaint may be made with a hcemogmbin of 40 per cent., and only of 
undne fatiguability with a hsmoglobin of 20 per cent. Inquiry elicits inch 
symptoms as dyspnoea, palpitaUons, anginal pain, fainting attacks and 
cedema of the ertremities. The pallor is b«t seen in the coDjunctiviB or the 
palate ; the skin b a bad guide, lor it is often pale when there is no snsffiia, 
and sunburnt and deceptively healthy when asciiua b severe. The poise is 
rapid and the heart dilated, and systolic monnurs may be audible over the 
prscordium. 

Diagnosis. — The cause of a aymptomatic ansmia may be obvious, bnt 
on the other hand it may demand the most searching overhaul of the patient 
with all the resources of a modem hospital Attention should be pa^cnUriy 
focussed on the alimentary tract, os conditions such as diaphragmatic henm, 
peptic ulcer, carcinoma of the stomach or bowel, polypi and hsemorrhoios 
may exist with no other symptom than anemia. 

Prognosis and Treatment. — ^The propioais and treatment are those of 
the primary disease. In acute ansemia the patient should be transfused if 
his condition is critical. In chronic bsmorrhagie anemia iron is of great 
value. In the majority of the symptomatic anemias it U possible to produce 
a normal blood picture for a timo by transfusion, and so bring the paHeat 
into condition fox operation or suiulaT treatment, bnt iron and Uvet have little 
effect if the cause of the ansemia is not removed. 


THE DEFICIENCY DYSH^IOPOIETIC ANEMIAS 

An important group of anaemias is doe to a defective supply of raw mater- 
ials for blood formation. As these anaemias are the result of a disturbance 
in the growth of the red cells, they are called dyshamoMUtie. Absence of 
the factor which protects against pernicious anaemia (P.A. factor) gives ^ 
to a megaloblastic reaction in the marrow and a mcgalocytic ananua. The 
erythropoietic tissue hypertrophies and red marrow encroaches on fhc shaft 
of the long bones, bnt few of the cells mature or are delivered into the blooa 
stream. Iron and traces of copper are needed for the manufacture of haoo- 
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globin, and wlien these minerals are lacking, the normoblasts do not mature 
and only^ a subnormal number of small pale cells is produced — a microcytic 
bypochxomio anaunia. Vitamin 0 and thyroxine are also essential for blood 
formation. In their absence there is a general decline of hematopoiesis, 
rather than a specific variation from the normal. Both the latter conditions 
are frequently complicated by haemorrhage and iron deficiency, bat if this 
docs not happen, hjyothyroimsm may produce a macrocytic amemia which 
closely mimics permclous ansmia. Tlie dyshsmopoietic amentias are fre- 
quently associated with glossitis, gastio-mtestina! duordeis and degeneration 
of the nervous system. The rcticnlocyte count is low, and the white cells 
and platelets are normal or diminished. Remission of the disease is attended 
by an outpouring of reticulocytes in numbers directly proportional to the 
extent of tne hyperplasia of the bone-marrow. This is called the reticuiocyCe 
crisis. 


1. NUTRITIONAL ANASOA OF INFANTS 
Synonym. — Anaimia of Prematurity. 

iUismia of moderate degree is pieseat in practically all infants, whether 
fed by the breast or artificially. It ma^ become veiy severe, especially in 
twins and premature babies, who come into the world with a small store of 
iron, or after intercunent infection, or when suckling is protracted beyond 
the normal period. It disappears spontaneously on the adoption of a mixed 
diet, and it appears to be a pure mineral deficiency, resultant from the 
low iron and mineral content of the milk, and reparable by inorganic 
salts of iron. In severe coses the htemoglobin is reduced to 30 per coat, or 
less. The eoloor index is low. Death may occur, especially when the 
anmmia is exacerbated by interenrrent infection. Repair of the ansemia is 
followed by increased resistance to infection. Treatment is by iron and 
ammonium citrate, in a dosage of 4^ to 9 grs. daily. Ferrous sulphate, grs. 3 
t.d.B., or reduced iron, grs. 1 t.d.s., may also be used. It is essential to 
accustom the infant to the iron elowly, os the sadden administration of the full 
dose may cause colic and diarrhoea. For this r^sou administration is started 
very gradually, particularly in young infants. In bottle-fed babies the 
solution of iron and ammonium citrate is added to the milk, or proprietary 
foods containing iron are used. The mother should be warned that the 
iriJl Iw dsrlc. Tharff sra Ssw bahis?, whaihas iv&aat-Sa^ w luitrie-fed, 
who are not improved by the prescription of iron. 


2. IDIOPATHIC HYPOCHROMIC ANEMIA 

Synonyms. — Chlorosis and Late Odorosis ; Achylic Chloranamia ; 
Simple Achlorhydric Anscua ; Chronic Micioc^io AntEinia of Women ; 
Ansmia of Iron Deficiency. 

Definition. — A chronic anjemis of low colour index occurring almost 
exclusively in women and associated firequently with glossitis and achlor- 
hydria. 

.£tiology. — This is the commonest of all the idiopathic anemias, occur- 
ring typically in women between the ages of ^ and 50. Ansemia wasTotmerly 
roost prevalent in adolescent females and was known as chlorosis, or green 
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Bickncss. JuTcmlc cases have now hecomo race, as a result probaWy o{ 
improvement in the diet, dress and environmental conditions of young 
females, and idiopathic hypochronuc anffimia is more common in the later 
years of the reproductive epoch. A few cases are met in both sese* 
m childhood and in old age. It is more common in hospital than in 
private practice, probably because of the higher birth'rate and the poorer 
nutrition. The sniemis is the result of a deficient supply of iron to the 
blood-forming organa, which may be brought about in three ways : firstly, 
a diet poor in iron ; secondly, impaired absorption of iron oving to achlor- 
hydria or hypochlorhydria ; thirdly, loss of iron in menstruation or pregnancy. 
There is no doubt that the lost factor is the most important, as is shown 
by tbe facts that the complete syndrome of idiopathic hypochromic ansmis 
with glossitis, koilonychia, splenomegaly and microcytosis seldom ocean 
in the male, and that in the female the disease disappears spontaneonsly 
after the menopause. Moreover, women tend to eat less iron-containing 
food than men, although they reqnire more iron. Tho absorption of iron 
is promoted by the solvent action of the hydrochloric acid of the gastric juice 
and is therefore impaired in achlorhydria. An important group of cases of 
idiopathic hypochromic ana;mia is the result of gastro-enterostomy and simlat 
operations which neutraliso or abolish the gastric secrerion. The occasions! 
appearance of idiopathic hypochromic anaemia and pernicious ansmia in 
different members of the same family is usually associated with a hercdita_:y 
tendency to achlorhydria. Although achlorhy&a may prcdl^ose to ansmis, 
it is none tbe less probable that achlorhydria may itself be the result of iron 
deficiency, as other epithelial symptoms, such as glossitis, angular stomatitis 
and koilonychia, almost certainly are. This is supported by tbe fact that 
while over 30 pet cent, of women with idlopothic h^oc^omic ansemia under 
the age of 30 nave a normal gastric secretion, onl^ h per cent, of cosu over 
the age of 60 have. There is probably e vicious circle in which anamia pre- 
disposes to achlorhydria and achlorhywia to aummia. 

Pathology. — The bonc-martow is moderately hyperplastic, and micro- 
scopio esammation shows an increased number of normoblasts. The spl«n 
is modenit'’ly enl-arged by a simple hyperplasia. The opithelinm of the 
tongue and pharynx may show a leucoplaklal degeneration. lo patients 
with achlorhydria there is a diffu«e chronic gastritis which eventually leads 
to atrophy of the mucous membrane of the stomach. The other oq^ni 
exhibit the effects of a simple an^ctDia. 

Symptoms. — Symptoms msj first be complained ol after a pregnancy, 
or an innuenral at^ck, but careful inquiry often elicits the information that 
the patients were always pale, or that they have prerionsly come unuH 
medical care for amemia. Symptoms fall into two categories. First the« 
are those duo to anicmia : general weakness, headaches, palpitation aua 
dyspncea ; priecordial pain on exertion is common and may be of anginal 
severity ; slight cedema of the anides occurs, but anasarca or asates a 
nnnsual. The second category of symptoms is composed of those due to 
dyspepsia, probably the result of the achlorhydria ; lack of appetite, epi- 

f astric pain and distress, retching and vomiting after meals, flatulence and 
ilious attacks ; constipation is frequent, but dianhma is unusual. 

The facies is often pathognomonic, the sallow, wrinkled face 
maturely grey hair contrasting with the amouth, white and transparent body 
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ildn. The nftile are fiet^neotly brittle a&d painfol, and occasionally they are 
hoUov and depteseed like a apoon (koiloD7chia) ; on onre of the anrcmia 
the new nail e^hits the normal contour ana consistence. Glossitis is present 
in about half the cases. It is often painless and unknown to the patient, 
but on the other hand it may be the chief complaint. In the active stages 
the tongue is reddened and excoriated, and Testcles may appear and break 
down to form shallow ulcers. In the chronic and quiescent stages the filiform 
papilla) are destroyed, leaving a smooth bald tongue. The inflammation may 
spread to the buccal mucosa and to the comers of the mouth and Ups, conditions 
known as angular stomatitis, perleche or cheilosis. Passing bac^ards to the 
pharynx, the ailcction produces husloness and a most troublesome dysphagia, 
which may be the presenting symptom (the Plummei-Vinson syndrome, sec 
p. 675). Idiopathic hypochromic anaemia is, in my experience, much the 
commonest cause of the Plummct-Vinson syndrome. The spleen is palpable 
in less than 10 per cent, of cases of idiopathic hypochromic anaemia and is 
rarely grwtlv emarged. The other signs are those of anasmia. There are no 
changes in the spinal cord, but functional nervous disorders, nervous break- 
downs, aphonia, and pruritus frequently occur. The menses are more often 
scanty than heavy 3 owing to relaxation of the anasmic uterus these women 
are, however, prone to postpartum haemorrhage and to menorrhagia about 
the menopause. 

Achlorhydria or extreme hypochlorbydria is found in about 70 per cent, of 
cases with the Rehfuss test meal, but stimulation with histamine shows 
that only about half have absolute achlorhydria. The gastric ferments are 
still present, although often reduced m amount. The achlorhydria is usually 
permanent and remains when the antenua is cutctl. The colour index is low, 
and the ted cells are usually smaller than normal. It is essentially a htemo- 
globin deficiency, and often the red cell count is little below normal. The 
white cells and platelets are normal; an occasional normoblast may be 
present. Beticulocytes are within normal limits, and van den Bergh’s reaction 
18 negative. A typical count is : red cells, 3,500,000 per c.mm. ; hecmoglobin, 
36 per cent. ; colour index, 0*6 $ white cells, 7000 ; difTercntial count normal. 
On treatment with iron there is a reticulocyte crisis, most marked in the 
most amcmic cases, but seldom exceeding 15 per cent., the red cells are 
rapidly restored to the normal uomber, and the luamoglohia is more slowly 
regenerated. There may be a transient crythrocytoaia during the recovery 
phase. 

Complications and Sequels. — ^Tbe Flummer-Vinaon syndrome is the 
most important complication, occurring in about 16 per cent, of cases. 
The changes in the epithelium of the tongue and pharynx predispose 
to maUgnant disease, and epithelioma of the tongue and carcinoma of the 
hypopharynx develop in a few instances. There is a risk of transition 
into pernicious ansenua, most marked in women with a family history of that 
disease, but in my experience the risk is not great. Thrombosis is a rate 
complication. 

Diagnosis. — ^Many cases are overlooked, or diagnosed as debility or 
functional nervous disorder, on account of the vagueness of the symptoms. 
Such mistakes ara only to be avoided by examining the blood. Cate should 
be taken to exclude other causes of aummia, moto esiiecially malignant 
disease, and it is wise to remember that idiopathic bypochromio aniemia 
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is very tmcommon in females past tiie menopause, and in males of any age. 
The aymptoms may snggcat penucjons anffimia, but tbe low tolout 
index and negative van den Bergh reaction are incompatible with this 
diagnosis, as also is the failure to respond to treatment by liver or stomach. 
In the rate disease imlastie ancemia the colour index b high, white cells and 
platelets are diminbhed, necrotic ulcerations occur, and there b no response 
to iron. If the spleen b enlarged the dlifereDtbtion from splenic ansmb 
may pieseat much diSculty. In splenic an»mia the spleen b greatly 
enlarged, there b often a hbtory of janndicc or hmmatcmesis, the skm may 
be pigmented and the fingers clubby, and there are signs of liver damage, 
such as enlaced veins, a tinge of jaundice and biochemical abnormahties in 
the blood. In the absence of snch symptoms the patient shonld first be 
treated with large doses of iron, when Doth the ansnua and the splenic 
enlargement will disappear if the conect diagnosis b idiopathic hypochroBuc 
anamia. 

Course and Prognosis. — The dbease b chronic, and the average dura- 
tion of symptoms before treatment b 5 years. It b rarely fatal, bat m the 
absence of proper treatment many patients remain invalids for years. There 
is a strong tendency to relapse, which can only be avoided by re-examination 
at inlcrvab or byjietsisting with a email dose of bon. 

Treatment. — Treatment b by large doses of iron by tbe mouth. Liver and 
stomach extracts are of no value m dbease. Transfusion is seldom neces- 
sary, and should be reserved for patients tn exiretnis. Septic foci should be re- 
moved, especially from the mouth and pharynx. Factors likely to aggravate 
the ansmia, such as hmmorrhoids, should be dealt with apwopristely. 
HydiocUorio acid relieves the dyspepM, but has no action on the ans^. 
Qlossitb and dysphagb commonly mprove when tbe anmaua b repaired; 
a simple moutn-wash may be prescribed, and Hurst’s mercurr tube may 
be passed for the dysphagia. Menorrhagia may be very troablcsome. la 

S er subjects it may be relieved by rest at the periods, but after 40 it u 
y more intractable, and if it persbts then, it is advbable to induce an 
artificial menopause by means of X-rays, radium, or operation. 

3. PERNTCfOUS ANiElHA 

Symptom. — Addboo’s Aniemia. , 

Definition, — A dbease cbaracterbed by megalocytio aiuemb, achyha 
and a tendency to degeneration of the spinal cord, which pursues a leraittect 
course, and which is invarbbly fata! unless approprbte treatment is 
instituted. ^ 

Etiology. — The dbease b most common between the ages of 40 ana W, 
though anaiysb shows that it becomes relatively more frequent in caco 
decade. True pernicious anxcmia has been observed in chilien, hut it u 
very rare before the tldrd decade. It b fouc^ in all civUbed countriM, 
though it b not very common in Jew^ and it affects males and females eqi^y- 
There b a hereditary proclivity, and achlorhydria without symptoms, 
hydrie dyspepsia, simple achlorhydric ansemm, pernicious ansmb and sn^ 
acute combined degeneration of the spinal cord are sometimes observed in 
different members of the same family. 

The baric lericn of pernicious aiuenria, which no treattaeat teooves, w . 
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atropliy or inflammatory degeneration of tbo secretory epitbelium in the body 
of the stomach, and achylia is a cardinal symptom- Atrophy is usually an 
age change but it appears sometimes to result from endocrine disturbances 
such as hyperthyroidism, myxcedema and pitnitary insufficiency. Pernicious 
aniemia may occur in pregnancy and remit after delivery. Inflammatory 
degeneration occurs after gastritis, after dysentery and similar infections, 
and after operations on the stomach. 

Pernicious ansmia was formerly explained as a btfimolytic anemia, pro- 
duced by toxins elaborated in the gastro-intestinal tract when the antiseptic 
barrier of hydrochloric acid in the stomach -was removed. This hypothesis 
was abandoned when Slinot and Sforphy showed that the ansemia could be 
cured by liver and when Castle showed that the liver principle or P.A. factor 
was produced by the interaction of an intrinsic Jador present in the gastric 
juice and an extrinsic factor present in the food. Intrinsic factor is qmte 
distinct from pepsin, rennin and hydrochloric acid. The natnre of the ex- 
trinsic factor is not known but it la present iu any well-balanced diet. In 
the absence of P.A. factor the bone-marrow nndergocs megaloblastic degenera- 
tion and degenerative changes occur in the spinal cord and peripheral nerves. 
Pernicious an$emia was henceforth regardeef as a “ conditioned deficiency,” 
i.e., a nutritional dtsturbance produced by the failure to secrete gastric juice, 
and the liver principle was regarded as an essential building-stone for the 
production and maturation of the red cells. It is doubtful, however, whether 
the letiology of pernicious ansemia is adeqaatcly explained by the theory that 
the liver principle acts simnlv as a nutrient. Pernicious anstmia does not 
invariably follow resection ot the body of the stomach in man, and though this 
opetaiiou depletes the liver of F.A. factor in experimental animals, it never 
gives rise to pernicious aniemia in them.* The only experimental procedure 
which has ever produced the typical picture of pernicious anmmia in animals 
is stenosis of the lower ileum, with consequent stagnation and proliferation 
of bacteria in the small intestine. For these and other reasons it has been 
suggested that the liver principle is not just an essentia] component of the 
red cells, but that it is a detoxifying agent which is used by the liver to 
neutrahse htemotoxins and neurotozins which arc formed in the intestines 
or elsewhere. This conception and the various ways in which a megalocytic 
anmmia can arise, can be briefly expressed as follows : 1. Extrinsic factor 
(deficient in nutritional macrocytic anaemia) combines with intrinsic factor 
{deficient in Addisonian pernicious anaemia and perhaps in pernicions anaemia 
of pregnancy) to produce the liver principle or P.A. factor. 2. P.A. factor is 
absorbed and passes to the liver ; absorption fails in ccellac disease and sprue. 
3. The liver conjugates P.A. factor with hsmotoxins and neurotorins to 
render them ineffective ; (o) imprired conjugation of toxins in hepatic disease ; 
and {b) excess of toxins in intestinal stenosis, infestation with dlbothriocephalns 
latus, many cases of nutritional macrocytic ansemia (tropical infections) and 
possibly in pregnancy. 

As can be seen from this scheme, megalocytic anaemia similar to pernicious 
anaemia occurs in a number of conditions in which nutrition or digestion is 
impaired. The gastric juice may be perfectly normal in such conditions, and 
for some unexplained reason subacute combined degeneration of the spinal 
cord is mnch less frequent than in pernicious anssmia. In all these anamuas 
the red cells show anlsocytoris and megalocytosis, and the bone-marrow shows 
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megaloblastic degeneration comparable with the findings in Addison’s ansmis. 
Keccnt research has ncTcrthcleaa indicated that there are a number of sabtU 
differences in the blood pictures and in the response to treatment. The 
anmmia is often more refractoif than pernicious ansmia, and the highly 
purified parenteral liver extracts which arc now available sometimes seem 
leas effective in therapy than the injection of crude liver extracts or t^ 
ingestion of whole liver or liver extracts by mouth. 

(o) Nutritional meeroci/tic aneemta. — ^This condition is rare oubldc the 
tropics and is therefore considered under the heading of tropical macrocytic 
anmmia (p. 497). 

(b) Pernicious anamia of pregnancy. — See p. 822. 

(c) Sprue and fatly diarrheta. — ^Megalocytic anmmta is almost the rule in 
sprue (p. 670) and a similar atucroia occurs in other conditions in which the 
absorption of fat from the intestine is impaired, such os cceliac disease, 
pancreatic disease, gastrocolic fistula and exteusive resection of the small 
intestine, 

(d) Sienoiit of the small intestine. — ^Thb may follow tuberculous ulceration 
or regional ileitis and be associated with megalocytic anemia. 

(e) Intestinal parasites. — A pernicious type of anemia may be associated 
with infestation bv hothriocephalus tatus. 

(/) Duease of liver,— Megalocytic anemia with normal gastric secretion 
is occasionally observed in cirrhosis end other diffuse diseases of the lirer. 
It is ottributed to inability to store or utilise pernicious asremia factor in the 
liver, but it may be noted that the ansmia of ^patio cirrhosis rarely reepoo^ 
to treatment in the same satisfactory way as other deficiency dyshsmo^ietw 
nnfflmia.?. 

Pathology.— The remainder of this section deals with true peroiciow 
antemia, though simibr changes are observed in the other megalocytic 
ausmias just mentioned. The body may not be wasted, the fat is a peculiar 
yellowish colour and the muscles reddish-brown. All the tissues are anemic, 
and the heart muscle shows fatty degeneration. Free iron is present m 
the liver, the kidneys end other tissues. The bone-marrow is hypcrpl^hc, 
like red currant jelly, but usually there are some areas of aplasia j 
scopic examination shows many megoloblasb, and in addition eudothcM 
cells containing phagocyted red cells and their debris. Degeneration of the 
postcro-Iatcial columns of the spinal cord is present in alwut 80 per eeut. 
of cases. The stomach shows a diffuse atrophic gastritis. 

Symptoms. — Patients with penucious anemia aro not infrei'ieo*^/ 
well built, with broad faces, short deep chesb ond wide sub-costal 
the_ hair is often prematurely grey, and the skin may be pigmen^ Its 
incidence in persons of this type was first noted by Addison, whose 
scription of tiie symptoms icmainB unsurpassed. '* The disease i, 
approach in bo slow and insldiona a manner that the patient can hardly 
fix a date to hb earliest feeling of that languor which b shortly to 
BO extreme. The conutenance gets pale, the whites of the eyes become 
pearly, tho general fnmic flabby rather than wpsted; the pulse 
large, but remarkably soft end compreasible, and occasionally with a sligt 
jerk, especially under the slightest excitement ; there b an increasing mdJS' 

K sition to exertion, with an UDCOmfortable feeling of faintness I 

aness on attempting it ; the heart b readily made to palpitate ; the whole 
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surface of the body presents a blanched, smooth and waxy appcatance ; 
the lips, gams and tongue seem bloodless; the flabbiness of the solids 
increases; the appetite fails; extreme languor and faintness supervene, 
breathlessness and palpitations being produced by the most trifling exertion 
or emotion ; some slight tedema is probably perceived about the ankles ; 
the debility becomes extreme, the patient can no longer rise from his bed, 
the mind occasionally wanders, he falls into a prostrate and half-torpid 
state, and at length expires ; nevertheless, to- the very last and after a sick- 
ness of perhaps several months’ deration, the buHdness of the general frame 
and the amount of obesity often present o most striliig contrast to the 
failure and exhaustion observable in every other respect.” 

A lemon-fellow colonr of the skin was common in the days before liver 
therapy was introduced, hut now that parents come imder effective treatment 
early it is rarely seen. The same is true of splenomegaly, which requires 
Considerable time for its development and is now found in only about flper cent, 
of untreated patients. The temperature may be slightly raised. Angina may 
occur from impoverishment of the blood supplied to the heart, and intei- 
mittent claudications from similar effects in the limbs. The liver may be 
enlarged. The urine contains much nrobilin and often a traefe of albnmin. 
Alimentary symptoms constitnte an important chapter of the disease. 
QJosaltis of the type described in idiopathic hypochromic avmmia occurs in 
over 50 pet cent, of cases, but corioualy enough there is no tendency to 
involvement of the pharynx, or todysphs^. It may precede the ansmia 
by some years. Achlorhydria is an invsriame symptom, and pepsin is greatfy 
TMOced or absent. Achlorhydria has many times been demonstrated before 
the onset of the ansmia, and it persists when the blood bas been repaired. 
Dyspepsia is frequently present, xritli flatulence, ill-dcSned generalised 
aMomina} pain, soft bowel movements and recurrent attacks of diartbeea. 
The dyspejaia is partly due to the acblorhydris, but it is greatly aggravated 
by the ansmia, and in the critical periods of the disease the pain and vomiting 
may be so troublesome as to prevent effective medication by mouth. If the 
trouble persists after repair of the ansmis, disease of the ^all-bladder should 
be suspected. Nervous symptoms, due to subacute combined degeneration 
of the spinal cord, are an integral part of the disease, but for convenience 
they are described elsewhere (p. 17tf8). Mental symptoms appear in 
a sruan percentage of cases ; they arc usually delusions of persecution, and 
the patient eweara that fie ii being poooned by fifr rehtires or bis pbjdciaa. 
Exceptionally such patients become stoporose and die in coma, even though 
their anfiemia is not profound. 

The cardinal feature of the Wood picture is megalocytosis. By the time 
the patient seeks medical advice the ted cells ate often less than 2 millions 
per c.mm., and counts of the order of half a miliioit have oceasionaDy been 
obtained.^ Hfflmoglobin is not reduced to tbe same extent as the red corpuscles 
and the colour index is above unity. Such complications as luemorrhage 
may lower the colour index, but mcgalocytoais persista. The mean diameter 
of the red cells averages about 8*3 microns ; there is much anisocytosu and 
poiidlocytoais. Retieulocytra ate within normal limits except during a 
remission, epoataneons or induced. Normoblasts and megaloblasts are 
often present, more especially in the agonal stages of the disease and aUo 
on the inception of very active treatment ; they ate rarely present in mild 
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cases, and tlieir diagnostic importance has been greaUj orerestimated. Tite 
aemm is brownish-jellow, and the indirect van den Bergb reaction is pceitire. 
The vHte cells are rednced in nnmber, an aTerage count being about 4000; 
the decrease is chiedy dne to ^minnUon in the granulocytes and the biobo> 
cytes. The nentrophil cells ate of an old type, many haring 5 or more lobes 
to their nnclens, and occasional giant nentrophila and myelocytes are present. 
Platelets are scanty. 

Complications and Sequelae. — Complications are infrequent, forsubscnte 
combined degeneration is one of the elements of the disease and not truly 
a complication. It is donhtfnl whether pemicioos anemia ever temiinatu 
in aplastic anemia, and most reports of this sequel can be attributed to 
errors of diagnosis or to incomplete examination of the marrow after death ; 
arsenic may have produced aplasia of the marrow in rare cases before b'rer 
was introduced into treatment. Gout and venous thrombosis occasionally 
occur, especially during intensive treatment. The gall bladder is diseased in 
about 25 per cent, of cases. It has been suggested that patients with pernicious 
ansmia are abnormally prone to carcinoma of the stomach, but the evidence 
is not statistically convmdng. Intcrcorrent infeetton, whether from dimin- 
ished resistance on account of the anteinls, or from the trophic or bladder 
lesions of spinal paralysis, is a very dangerona event. 

Course.— In young aubjects the disease may run on acute course, with 
fever and purpura, and prove fatal after a short illness. Such a coune is 
unusual, for remiasiona and relapses are one of the most constant featsies of 
the disease. The ontreated disease is usually fatal in one to three yeas, 
though exceptional caaea may live much longer, as the result of au unusQal 
remission. The cause of the remissions is uncertain, but U probably s paitul 
recovery of the secretion of intrinsic factor. 

Diagnosis.— The disease is often snggested by the triad of symptoma, 
glossitis, anemia and acroparesthesia. It is condixned by the blood 
more especially the megalocytosis and anisocytosis, the absence of xeticnlo- 
cytosis, and the presence of hyperbUirubinemia. In doubtful cases * tfst 
meal should be performed, for free hydrochloric acid in the gastric juiM 
for all practical purposes rules out the diagnosis. Mbitow obtained by 
eternal puncture or biopsy ehow’s the pathognomonic megaloblastic degeneia- 
tion. An important diSereotial diagnosis is from carcinoma of the stomsM. 
In this disease the freecs contain occult blood, and the anemia is osually of a 
hypochromic type. In a few coses the two diseases coexist, the pernicious 
ansemia being the result of a cancerous gastritis and achylia, or cancer de- 
veloping in the stomach of a patient who already has pernicious anxuua. 
Aplastic ansemia may be mistMen for pernicious anemia, but there is le^ 
anisocytosis, van den Bergh's reaction is negative, free hydrochloric acid 
is frequently present in the gastric juice and liver treatment is unsuccessful. 
The rare diseases aleukasmio leukaemia and chronic hmmolytic anffmia ^ 
usually be differentiated by careful analysis of the symptoms and the bIoO(h 
In the absence of complicating infection, anmmia which does not respond 
to liver treatment in effective dosage is very unlikely to bo pernicious anco^. 

Prognosis. — ^The underlying deficiency is for all practical purposes m- 
cnrablc, but with thorough and persistent substitution therapy bo^ w 
ansmia and the spinal symptoms can be completely arrested, and there » 
no reason why the patient should not live the normal span. 
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Treatment. — Treatment is by liver or stomacb, as described at the end 
of the chapter {p. 853). I cannot too strongly emphasise the necessity of 
keeping the bloc^ at a level of 6 imllion red cells net c.mm., and 100 pet cent, 
of hffimoglobin if nervous and infectious complicationa are to be avoided. 
Many patients have a delusive sense of well-being with a blood count as low 
as 3 million red cells pet c.mm., and 60 per cent, hasmoglobin, but at this 
level the degeneration of the nervous eystem may continue to advance. 
It is, therefore, essential to examine the blood at regular intervals. Even 
with a normal blood count, actoparscstbeaia or increase of the nervous 
symptoms demands a larger dc^age of effective sn^tance. After all, it is 
impossible to give an overdose. In patients who are profoundly azisemie 
transfusion may bo necessary, bnt in view of its dangers It should, wherever 
possible, be withheld in favour of injections of liver extract. Hydrochloric 
acid miy be advisable for the dyspeptic symptoms, bnt it is rarely necessdiy. 
Iron deficiency and hypothyroidism are occasional complications of pernicious 
aniemia. They should be suspected especially in patients in whom it is diiS- 
cult to bring the blood completely back to normm, and they sho^d be cor- 
rected by appropriate doses of iron or thyroid. Arsenic and intestinal anti- 
septics are to be avoided. Septic foci should be removed, though the operation 
should be postponed until the ansemia is under control. 

On insntuting successful treatment in a patient with permcious amemia 
there is a reticulocyte crisis, which teaches its maximum between the tenth 
and fourteenth days with oral therapy, and between the third and the seventh 
days with parenteral therapy. The peak is directly proportional to the 
severity of the ansmia, sod values of 30 to 40 per cent, are by no means 
uncommon. The blood and the general condition of the patient are gradually 
restored to normal, glossitis becomes quiescent, and the surface of the tongue 
may be reclothed with filiform papiil®. The nervous symptoms improve 
more slowly, and gross spastic paralysis is unlikeljr to be repaired. Never- 
theless the degree of improvement may be snrpnsing. In more than one 
bedridden case I have felt 1 was dobg the patient little service in curing his 
ansemia, but after months of careful treatment, massage and re-education, 
the patient has successively discarded his wheel-chair, his crutches and his 
sticlu, and has returned to active employment. 

APLASTIC AN.$MIA 

Synonym. — Panmyelopathy. 

Definition. — Aplastic anemia is produced by aplasia of the bone- 
marrow, wUch results in reduction or total failure of blood regeneration. 
Usually all three elements in the bone-marrow — erythropoietic tissue, 
leucopofetfc tissue and me^lmryocytes — are simultaneously involved. 
Rare cases occur in which there is a pure laion of one of these tbsues, and 
not infrequently one of them b predominantly affected. The term apl^tic 
anesmia is applied more parricaJarly to aosea in which the erythropoietic 
tissue b especially damaged. Aplasia of the leucopoietic tbsues b described 
later under the title agranvlocifiosis, and aplasia of the megakaryocytes 
under the title mt^ignanl thTomhoq/topenia. 

/Etiology. — ^The disease occurs at all ages and in both sexes. It has been 
ascribed at various times to congenital Mfects in the bone-marrow, acute 
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infectioTia, nutritional deficiency, or exhaustion of the bone-tnattow by 
prolonged hsmolyBis or hemorrhage, but there is no proof of any of these 
statements. In a number of cases the aplasia of the bone-marrow is dae to 
destruction by a well-rccogniscd poison ; 1. X-rays, radium and thorium ; 
the latter two aro most dangerous when they arc taken into the body and 
produce persistent internal radiation. 2. Benzole and many of its derivatiTes, 
such as arseno-henzol, diiiitropheool, trinitrotoluene and the sulphonamides. 
3. Mercury, silver and gold, tne last of conrsc being now widely used in the 
treatment of rheumatism and tuberculosis. In a larger proportion of coses 
no noxious agency can be traced and it is possible tlmt many ore due to on 
idiosyncrasy to snbstances not normally regarded as harmful, a phenomenon 
we have already learnt to recognise in amidopynine agranulocytosis and 
sedormid purpura. 

Pathology. — variety of changes may be found inthemanowmTrfisctoiy 
anemias which have been regard^ as aplastic during life. In the classical 
aplastic anmioia the marrow is hypocellmar or acelltriar. An actual excess 
of erythropoietic tissue may be found in radium poisoning end in the rate 
achrcslio an<zmia which is believed to be due to inability of the manow to 
utilise P.A, factor. In other cases the chants resemble leuktemia or myelo- 
sclerosis, though DO other organs aro involved. Necrotic ulcers are com- 
monly found in the mouth and more tardy in the bowel. The liver, epl«n 
and I.7mph-glaad8 show no gross change, but microscopically there is uscidly 
some hsmosidcrosis of the liver and spleen, attributable both to tho absorption 
of extravAsated blood and to the breakdown of transfused red colls. 

Symptoms.— Itis possible todistioguisb acute and chronic forms of apUstie 
anscmla, and it is clear that the degree of aplasia or hypoplasia of the marro* 
varies in different patients and probably at different times in the same 
patient. In one of my cases, which anbsequently camo to autopsv, the onset 
was abrupt, with jaundice end high fever. More common initial symptoms 
ate bsemorrhage from the thrombocytopenia, and necrorio nlceratipns ftom 
the leukopenio. Cases which begin acutely are liable to run s rapid coarse 
and terminate fatally in a few weeks or months. In chrosio coses the present- 
ing symptom is more likely to be ansmia and the disease may poraoe s 
remittent course. Physical examination is commonly negative except for 
the anmmia and such complications as purpura and ulceration. There sic 
no specific alimentary or nervous symptoms, and the spleen and lymph 
glands do not enlarge. The blood picture is characterised by a decrease of 
all the cells, erythrocytes, leucocytes and platelets ; the absence of immatare 
white cells and nucleated red cells ; and the lack of signs of reaction, saw 
as hypochromia, amsocytosis and reticolocytosia. By the time a Uoeo 
count is done the red cells have often fallen to about 1*6 million per o.i^ 
and the colour index is about unity. Van den Bergh’s reaction is negaUve. 
The white cells ate about 3000 or 4000 per c.znm., usually falling below 
2000 before death ; the diminution is chiefly due to the small number of 
polymorphonuclear cells. In chronic cases a very considerable 
meealocytosis may develop, and so long as the colour index remaios high 
and the leucocyte count low, the disease cannot be regarded as cn^- . 

Diagnosis. — Acute cases ere commonly mistaken for an_ infwtiooa 
process and it should therefore be the rule to examine the blood in ah 
pf severe oral or faucial infection. Qtrnnic cases ere more often coDiuitu 
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with pernicious aueeioia, but do not respond to liver. Essential thrombo* 
oytopenia may be eugce^ed by the low platelet count and the hemorrhagic 
t^denoy, but is ezdnded by the leucopcnia and the Bon-rcgeneratmy 
character of the anemia. Aleukemic leufemia offers moat dilEculty. The 
absence of enlargement of the lymph-glands, liver, or spleen, however, 
should differentiate aplastic antenua from this disease. In doubtful cases a 
sternal marrow pxmetnie or biopsy should be performed. 

Prognosis and Treatment. — ^In all cases enquiry should be made for 
exposure to toxic substances cud further contact prevented. No very adequate 
statistics ate available for prognosis, &a aplastic amcmia has only recently 
been properly separated from other grave anicmias. Complete recovery is 
exceptional, and though some patients snirive for a number of years with 
repeated transfusions, death usually occurs within a year or two of making 
the diaguosist. The blood should be brought approximately to normal by 
a rapid scries of transfusions, or by a continuons transfusion of two or three 
litres of blood. If it is then possible to maintain a normal count by trans- 
fusions at intervals of two or three weeks, there is some hope that the hone- 
marrow may gradually regain ita bsmopoietio function. But too often it 
is found that the transfused blood is lost by bsemonhage ox is qdckly and 
mysteriously destroyed. However well the patient appears clinically, the 
provosts should be guarded as long as the bloM picture is abnormal, for such 
patients are always liable to sudden deterioration from infection or an acute 
htcmolytic reactioa. Irou, liver and similar remedies are of little value. 


THE HiEMOLYTIC ANEMIAS 

In discussing the symptomatic antemias, 1 bavo mentioned the occasional 
development of anaemia from haemolysis of the corpuscles by micro-organisms,, 
bactenal toxins and other poisons. There is also evidence that excessive 
bajmolj^ts plays a part in the pathology of the mcgalocytic anemias due 
to deficiency of heemopoietio principles. There now remains for discussion 
a group of hxmolytic anamuos which are relatively uncommon and of which 
the most important examples are due to congenital anomalies in the red 
blood cells. It is probable that when these cells are abnormal in shape, they 
do not pass so readily through the spleen and are more liable to dcs^ction. 
Before treating these diseases iudividu-sUy, it will be convenient to describe 
the characteristics which are common to all the haemolytic anamias. If 
a great many red cells are broken down in a short time, there ate hsemo- 
globinuria and jaundice, but in chrome btemolytio anxmia it is sometimes 
surprising how slight is the jaundico. The colour index varies according 
to the mode of reaction of the bone-marrow, but it is usually round about 
unity and there may he frank meealocytosis. Owing to the vigorous attempts 
of tte bone-marrow to repair the auamiia, the reticuloc}^ count is high, 
and nucleated red cells may appear in the peripheral blood. In chronic 
h®molytio antemia the white cells are unaffected or a little diminished. "When 
haimolysis is acute and rapid, there is a leucocytosis, during which very 
immature white cells may appear in the peripheral blood ; the platelets 
first fall and later rise above their normal level. Apart from the hferaolysis. 
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wliich gives rise to antemia, eslargement of the liver, spleen, and occasionally 
the lymph-glands, hyperplasia of the bone-marrow and haimosiderosis, there 
are no signs of systemic disease and the alimentary and netvoos systems are 
normal. 

1. ACHOLURIC JAUNDICE 

Synonyms. — Spherocytosis ; Congenital Usmolytic Aniemia {type 
Chauffard-Minkowski). 

Definition. — A hereditary disease, which is characterised by increased 
fragility of the red blood cells, a variable degree of jaundice and anfcmia, 
splenomegaly, and a strong tendency to the formation of gall-stones. 

Etiology. — The red blood cells are more spherical than normal and 
therefore less resistant to aivelUng when exposed to hypotonic saline. In the 
body tbey are presumably less viable than normal and more rapidly destroyed 
by the spleen. The abnormality of the corpuscles is transmitted as a Mcndelum 
dominant. It exists from birth, but though the symptoms of the disease msv 
be present from early mfancy, they may not manifest themselves until a much 
later date, and may even remain in aMyance throughout life. There arc no 
abnormal haemolysma in the blood, nor u there any evidence that the hicmo- 
lyaia ia dependent on a primary fault in the spleen. 

Pathology.— The bone-marrow shows an extreme degree of hyperplasia 
of the normoblastic type. The spleen usually weighs from 1 to 3 lbs. and the 
palp is congested with red blood cells. 

Symptoms.— The severity of the disease is extremely variable. There 
may be no symptoms at any time, the condition being recognised only on s 
routine examination of the blood. Most patients have a mild de^c^' 
jaundice, and give a history cither that they have always been iann^'ced, 
or that they have always been liable to attacks of jaundice. There is no 
pruritus. Irregularly recuiiuig attacks or “ crises,’* in which jaundice appears 
or in which an existing jaundice grows deeper, are characteristic of tbe 
disease. Snch crises are usually mild, and apart from the jaundice the patient 
merely notices that he ia slightly out of sorts. Occasionally they are more 
serious and are accompanied by the symptoms of an acutely devdopu'^ 
Ecveic ansmia •, there is then often a high temperature with nausea ana 
vomiting, but there is no evidence that hsemoglobiuaria over occurs in acholuric 
jaundice of the faTnilial type. Between tbe crises the jaundice and anan^ 
may be very alight or even disappear ; but in some cases they persist, and the 
anremia may be sufficient to interfere seriously with the patient’s mode or 
life. It not infrequently happens that a criris Euddenly develops in an adult 
who gives no history or previous jaundice ; in such cases the crises ^ 
ticularly liable to be severe. Crises may follow over-exertion or infection. _ 

Calcium bilirubinate gall-stones may develop as a result of the c^oaic 
bilirubinscmia. These may give rise to attacks of biliary colic, which ^7 
be accompanied by an increase in the jaundice, which is quite independeat 
of the haimolytic crises. An unexplained complication is chronic ulceration 
of the legs, which may be the chiei and sometimes the only symptom of the 
disease. . . 

Splenomegaly ia usually present ; though occasionally^ eirtreme, it u 
conmionly of moderate degree. The spleen may increase in site dorm? • 
crisis, and may be painful and tender. 
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The fieces are normal in colour, and the urine, though dark as the result 
of the presence of urobDin, contains no bile. 

In normal fully oxygenated blood the red corpuscles show no hsemolysis 
in a 0-50 per cent, solution and only slight hffimolysis in a 0-45 per cent- 
solution of sodium chloride. In acholniic jaundice the fully oxygenated 
corpuscles show gross hemolysis in a 0-45 per cent, solution and lesser 
degrees of hiEinolyais in stronger solutions, sometimes even as high as a 
0-^ or 0’85 per cent, solution. The corpuscular diameter is usually dimin- 
ished and often very markedly so, hot occasionally it is normal or even above 
normal. But the corpuscles are disproportionately thick, so that the cor- 
puscnlar volnme and colour index instead of being diminished are normal or 
above normal. This discrepancy between corpnaeular volnme and colour index 
on the one hand and corpuscular diameter on the other occurs in no other 
disease and immediately distingoishes acholuric jaundice from pernicious 
ansemia. In stained films there is gross irrcgolarity in the size oT the cor- 
puscles ; the small ones tend to be deeply stained, while the large ones are 
feebly stained and often polychromatic. In shape they are of a remarkably 
uniform roundness, and stippled corpuscles ate unusually scarce. The anffimia 
is usually only moderate m degree, red cell counts between 3 and 4 million 
per o.mm. being most common, and the white cells are normal. Beticulocytcs 
frequently constitute over 10 per cent, of the red corpuscles and are sometimes 
much more numerous. In severe crises large numbers of nucleated red 
corpuscles, mostly normoblasts, majr appear and there b often a polymorpho- 
nuclear leucocytosU. As the jaunmee is hemolytic the van deu Berghtest 
lives only an indirect reaction. OccasionaDy, however, obstructive jaundice 
IS present as well owing to the presence of a piurn'ent stone in the common 
bUd duct ; a direct reaction is then present as well. 

Diagnosis, — ^Tbe diagnosb u suggested by the association of spleno- 
megaly with long-standing jaundice or recorreot attacks of jaundice. It is 
strengthened by a hbtory of jaundice in other members of the family. Its 
confiOTation depends on finding increased fragility of the red corpuscles 
and the characteristic blood picture, particularly the discrepancy between the 
corpuscular volume and diameter. The blood picture dbtinguishes the 
condition from other h$molytic anremias, from pernicious anasmia, chronic 
myelogenous leuksmia and splenic anaemia. Chronic ulceration of the legs 
should always call to mind the possibility that the underlying canse may be 
acholniic jaundice, even in the absence of jaundice and splenomegaly. Finally 
it must be remembered that attfecks of biliary colic may occaaonaHy be a 
complication of acholuric jaundice. 

Prognosis. — ^If in the early stages the symptoms arc mild they do not 
generally become more severe at a later period. Even severe crises generally 
end spontaneonsly. Very rarely the anmmia proves fatal, especially when 
severe crises occur in adults who give no previous history of the dbcase. 

Treatment- — ^In mild or latent cases no special treatment b required, 
but patients should avoid undue exertion and treat with care any minor 
infection they may contract. When the anemia or other symptoms are 
sufficient to interfere with the patient’s activities splenectomy should be 
performed. At the same time the gall-bladder should be exanuned for 
calculi and any stones present removed. In very severe crises transfosion 
may be necessary to prepare the patient for operation. The effects of 
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splenectomy are dramatic : the jaundice and the anmmia qoickly disappear 
and the leg ulceration heals. The increased fragility persists, though it may 
be slightly lessoned. The disproportionate thickness of tho corpuscles osd 
the Tesulting discrepancy between the corpnscnlat volume and the diameter 
remain, bat the rcticulocytosis and leococytosis, which are secondary to the 
amcmia, usually disappear. 


2. SICKLE-CELLED ANiESIIA 

Synonym. — Drepanocytoais. 

Definition, — A severe anssmia, characteriied by tho appearance In the 
blood of a number of red blood corpuscles of a peculiar siclfe shape. 

iEtiology and Pathology. — Up to the present the disease has been 
observed only in tho negro. It b kereditary and familial, behaving as a 
Mendelian dominant. In the affected famJHcs some members who have 
sickle cells in their blood do not suffer from aummia. The disease nsuall; 
dates from infancy. Of its essential cause, nothing is known. The pou- 
mortem appearances do not throw any light upon the pathology. 

Symptoms. — The patients are obviously anajmio, end the scUroda 
exhibit a greenish-ycllow tinge. Tho liver fa bulky, but the spleen b net 
enlarged. The disease fa characterised by Intermittent patoxysnu of fewr, 
lip to 103* Of lot*, with severe stabbing pains in the muscles and joints, 
which lost (or two or three weeks. la the intervals the patients suffer 
but little, though they are Iistlcse and depressed. Chronio ulceration « the 
logs occurs in a high proportion of cases. The red blood corpnscles fa the 
intervals reach a number of about 3,000,000 per c.iDm., but during the 
paroxysms they rapidly fall to less than half that number. The whrie 
cells are asually about 16,000 per c.nmL. but may ri«e to as much ss <0,000. 
The sickle-shaped cotpusclea vary in numbers. They appear to increase in 
dumber on a warm slide. The coaguUtion-time, tho Dleeding-tiuie, the 
fragility of the corpuscles, and the numbers of platelets are all within normal 
limits. 

Course and Prognosis. — Tho course of the disfMe fa slow but pro- 
gressive, and death usually occurs before the age of thirty. 

Treatment. — Up to the present timo, no treatment Los app<«*'| 
materially to Influence the progress of the disease, and splenectomy ** 
no value. 


%. tJitiEVDU. 

Synonyms. — Leptocytosis ; Erythroblastic Anmmia of Cooley ; Fainiliri 
Microcytic or Ilypociiromic or Target-Cell Aiucmia. 

This is a hereditary dystrophy of tho erythron in which the red 
thinner and more resistant to hypotomc saline than notmaL Under too 
microscope some of them hare an oval or target shape and others are Isrg®» 
pale, Icaf-hke structures. This abnormabty fa practically confined to persons 
of hioditerTanean stock. In typical cases ansmia manifests itself 
birth, and life is rarely prolonged past childhood. The an®niia fa of tn® 
hmmolftio type and characterised by nam&roua orythroblasts in the 
blood, but the rolour index U below unity ovring to tho abnormal shape o 
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tLe red cells. Other characteristic sjmptoms are mongoloid facies, spleno- 
megaly and generalised bony changes doe to hypertrophy of the marrow. The 
hone dystrophy ia similar to oateitia fibrosa, but pathological fractures are 
not common and symptoms come principally from the anffimia, which is 
severe and ultimately fatal. X-ray examination shows widening of the 
medullary portion of the bones, erosion and thinning of the cortex, and a 
peculiar outline of the skull often compared to hair standing on end. Until 
recently it was believed that Cooley’s ansemia was a disease of children which 
was always fatal, but it has since earned that other members of affected 
famili<a may show the abnormal typo of red cell without ansmia or with 
only very mild symptoms. 


4. OVALOCYTOSIS 

In rare cases the red cells are elliptical, instead of being circular. This 
again is a familial abnormality, inherited aa a Mendelian dominant, but only 
ebout Had of those with the abnonnal trait develops ansmis, and the anemia 
is usually mild. 


S. SDCPLE JAUNDICC IN LVF^tKTS 

Synonym.— Icterus Neonatorum. 

Etiology.— Simple jaundice oceors in about 50 per cent, of infant^, 
especially among the piematoie. 

Pathology.— Thennmber of red co/posdes is high in the newly born, but 
quickly falls during the Brat few days of life. The excessive blood destruction 
is associated with an excess of bile-pigment in the blood, as shown by van den 
Beil’s reaction, which gives a positive indirect but ne^tivc direct reaction 
in all new-born infants. The jaundice is therefore hiEmolytic, and when death 
occurs from some independent cause ootbing abnormal is foimd in the liver 
or bile-dncts. 

Symptoms.— The jaundice generally begins on the second or third day of 
life. It increases in intensity for 2 or 3 days and then giadnally diminishes 
tmtU it disappears after 1 or 2 weeks, but occarionaljy it lasts for a longer 
period. The jaundice begins on the lace and spreads over the whole of the 
body ; unlike other forms of jaundice, the coninnetivaj ate affected after the 
s^, and in mild cases they are not stained at all. 

Diagnosis. — If the jaundice is slight, its presence can be recognised '■nly 
by pressing the blood out of the cutaneous vessels, when the normal redness 
of the infant disappears and the yeOow colonr remains. Its short duration 
and the absence of enlargement of the liver and spleen distinguish simple 
icterus neonatorum from congenital obliteration of the bile-ducts, and the 
healthy condition of the infant distinguishes it from the infective forms of 
jaundice. It is distinguished from haimolyric disease of the new-born by the 
later onset, the absence of severe amemia, splenomegaly or hepatomegaly, and 
the absence of a high or persistent ei^hioblastoais in the periphera! bJo ^ ; 
in doubtful cases the mother’s scrum should be tested for anti-Ilh agglutinins. 

Prognosis and Treatment. — Rapid recovery always occurs, and no 
treatment is required. 
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0. H^IOLTTIC DISEASE OF THE NEWBORN 

Synon 3 rms. — Erythroblastosis Fcotalis ; Familial Icteras GtaTis 
Neonatorum ; Idiopathic Anremia of the Newborn- 

Definition. — A hsemolytic anxmia which occurs in the foetus or newbom 
child and which is due to incompatibility between the scrum of the mother 
and the er 7 throc}*tes of her oflspnng. 

Etiology. — HieiDolytio disease of the newborn results from the iso- 
immunisation of the mother by a red cell antigen which she lacks, but which 
the child has inherited from the father, and the subsequent passage through 
the placenta of the resulting antibody to act on the Busceptible blood of the 
fcetus. The distribution of the blood groups is such that in one pregnsBcrin 
five the mother’s serum contains an agglutinin for an antigen of the A-B-0 
groups contained in her fetus and in one pregnancy in ten the mother is 
Bh-negative and the fetus Rb-positivc. Nevertheless, iso-immunisation and 
hssmolysis occur in only 1 in 400 pregnancies, because 01 effects ore usually 
prevented by the impermeability of the placenta and by the presence of 
protective substances in the infant’s pUsma. Incompatibility in the ordinary 
olood group factors A-B-0 very rawly gives rise to symptoms and the ma|ority 
of cases of hemolytic disease of the newbom arc due to incompatibility m the 
Bh factor, the mother being Rh-negative and the child Bh-positive. 
jmmunwation to the Bh factor does not occur unless the Rh-negative indi- 
vidual has a transfusion of Bh-positive blood or conceives a Rh-positive child, 
and firstborn children usually escape bmmolytio disease, because the antigenic 
etimnlns of rcvoie than one pregnancy may be needed to produce a dangerous 
level of antibody. 

Pathology. — The heart is bypertrophied. The liver and spl«n are 
increased in weight and show extra-medullary haemopoiesis, bile-stainiDg 
and iron-pigmentation. The placenta is usually enlarged and may contain 
hEmatomata. 

Symptoms. — arious types of the disease have been described 
ftS cedesna, jaun^ce or antcmia predominates. In conjenital Sydrope the child 
is usually bom prematurely at about 30 weeks, it is swollen with dropsy 
is either dc-ad or dies a few hours after birth. More commonly the 
bom about the normal time but it shows signs of distress, the amuiotic noid 
is yellow and the vemix caseosa a golden colour. Jaundice and anffin^ 
usually present at birth and they rapidly deepen, the child passing i^ * 
drowsy condition and dying within a few days or weeks. In a small proportion 
of cases the auEmia is less acute and no janndice develops. A hsmorrbsgic 
tendency doe to an associated Lypo-prothroinbin®mia is not unconmioa. 
Examination of the blood shows an antemia of high colour index with rctien ^ 
cytosb nnd many nucleated red cells. The mortality in cases bom alive « 
about 50 per cent, without treatment, and many of the survivors arelritwita 
sequeLT?, of which Kemicterus is the most frequent and distressing (see p. 
1689). Cirrhosis of the liver nnd dysplasia of tho bones arc less wounoa 
eequeltc. In general, the nearer to term the child is bom, the better t e 
prognosis. 

Diagnosis.— Ilffimolytic of the newbom should be sus^rt 

whenever antemia or jaundice oceaxs in the first few days of life. It is **' 
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entiated from septic infectiou by the absenco of fever, and from syphilis and 
congenital obliteration of the bile dncts by the presence of a haimolytic 
anasmia. The distinction from phyMological jsnadice may be more difficult 
but if the child is ansemic or the blood film sbo^rs many erythroblasts 48 hours 
after birth, the jaundice is unlikely to be physiological. If the mother is 
Efa-negative and the child Eh-positive the diagnosis is practically certain, 
and it can be confirmed by the demonstration of anti-Ko agglutinin in the 
mother’s serum. 

Prophylaxis. — ^The Eh factor is inherited as a Mendelian dominant and 
the majority of fathers of erythroblastotic children are homozygous, t.c., they 
can produce only Eh-positive children. Once hsomolytic disease of the new- 
born has resulted from a marriage, the odds are high that subsequent cluldrcn. 
will be involved, and conception should be avoided. No means to prevent the 
disease arc efTectire during pregnancy but the mother’s serum should be 
tested for anti-Eh agglutinin, and if this is present, arrangements should be 
made to begin treatment immediately after birth. 

Treatment.— The aim of treatment, which must be prompt and vigorous, 
is to maintain the child’s blood count and ctmulation by the transfusion of 
Eh-negative blood until the bamolyain which it has absorbed from its mother 
is exhausted. This process caunot take less than a fortnight and may be much 
loneei. The blood must be administered into tbc veins or the marrow cavity 
and sot intramuscularly. The amount should be about 10 c.c. per pound, i.€, 
60 to BO cc. a day, aud-transfusion should be repeated daily if necessary until 
the hsomolytic process is over. "When previous siblioM nave suifexeu from 
haimolytic disease, the babv should be transfused at birth if any signs are 
present or if the hemoglobin falls below 100 per cent, during the first fort- 
night. In most cases Bh-negative blood of group 0 will be used and ideally it 
should be cross-matched against both mother and child. The blood of neither 
of the parents is suitable. The father’s blood, being Eh-poative, will be 
rapidly destroyed. The mother’s blood contains the hamolysin, though 
theoretically it could be freed from it by washing the red cells. The mother 
must not suckle her child, as the hsmolysins may be transmitted in the milk. 
Owing to the frequency of hypoprothrombinjemia, vitamin E should be 
administered as for the hemorrhagic disease of the newborn. The usual 
supportive measures should be carried out but iron and liver ore of no value 
and splenectomy is unwarranted. 


7. HaaiOLYnO AN.ffiMIA WITH KECUREENT H^OGLOBINURIA 

S)fnonynis. — Nocturnal Hsmoglobimemia ; Hx-mosiderinuria ; Chronic 
Hemolytic Anonnia (type Marchiafava-Micheli). 

A rare chronic disease characterised by paroxysms of hemoglobinuria, 
which commonly occur at night, and persistent iitemolytic anemia. It is 
a disease of adult life and affects both sexes. The spleen is usually enlarged 
though not to the same degree as in acholuric jaundice. The disease is 
differentiated from acholuric jaundice by the normal size, shape and fragility 
of the red cells, and the occnirence of hsmoglohinuzia ; and from the 
paroxysmal luemoglobinuria of syphilis by the negative Wassennann reaction, 
absence of relation to exposure to cold, and persistence of anemia between 
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tbft p&roxyffms. There is so curatiTe treetment; splenectomy hM 
effect and the disease nanalty leads to death after a few years. 


8. AODTE H^OLYTIO AN^iOA 

Synonyms. — Acute Febrile Aosnuia; Acute Hffiinolytic Ansmia of 
Lederer. 

Lederec’s anisnua occurs moat commonly in the first two decades of life, 
though cases have been observed at cve^ age. The onset Is acute, with 
fever, slight rigor, headache, lassitude and vomitmg. Jaundice of more or 
less intensity appears early, though as a role the patient is more aanmlo 
than icteric. In the roost acute cases there is hmmoglobinuria. A variety 
of symptoms may occur as a result of thromboses or infarcts in rarioos 
organs. The red count may fall in a few days to a million cells per cjom.; 
the red cells are nsually normal in size and resistance, and the colour i&dct 
is about unity. There is a retieulocytosis, often with many nucleated red 
cells. The white count is usually raised with a polymorphonuclear leaco- 
cytoais. The cause of the sudden breakdown of the red cells is unknown. 
It is not a specific infection but there » much to suggest t^t it may be m 
unusual response to infection by one of the common organisms such as the 
Btreptococcus, the pneumocoeens or the dysentery bacillus. ^ In other words, 
it is probably analogous to the blackwatcr fever of malaria! infection era 
the paroxysmal hsmoclobinuria of syphilitic infection. The disease ends U 
deatn, or recovery witniu a period nsually of 2 to 6 weeks. The differential 
diamiosis is from other forms of lucmoglobinnria (see p. 1312), from infection 
snen as septicamia and from acute leuaemia. The mortality of the untr^tm 
disease isbigh. Treatment is by transfusion, repeated if necessary until the 
hmmolytlc process appears to have been arrested. The results of such treat- 
ment are usually good aud recovery once established is permanent. If 
rccove^ does not occur after repeated traorfusion, splenectomy should 
be advised. In fact, these subacute cases form a link with chronic acquircu 
hremolytic anmmia. 


0. CHRONIC ACQUntBD E^IOLYTIC AN/EJHA 

Synonym. — Hffimolytic Anmmia (type Hayem-'Widal). 

Chronic htemolytic anmmios are occasionally encountered^ which ^ 
difficult to fit into any of the foregoing categories. Acholuric jaunaiec, 
like other hereditary diseases, does not always run true to type, and many 
of theso cases are undoubtedly sporadic and atypical examples of acholunc 
jaundice. Others are probably larval or atypical forma of htemolyric 
(type Marehiafava-Micneli) io which the hmmolytic proce« is not of sumeieut 
intensity to produce lucmoglobiouria. Syphilis and Hodgkin’s disease ni*r 
occasionally produce a haimolytic ansetnia ; a TVassennann reaction shonW 
therefore be performed and careful aearch made for enlarged lymph 
Lcuco-erythroblastio ansomia must also be excluded. Iron and parentcra 
liver should be given a fair trial, aa a deficiency dyshaimopoietic 
may Mcasionally eimolate a hsmoIyUc process, more especially when con* 
plications such as intestinal ulceration are present. If the spleen U en-srgwi 
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and ansmia persists after investigatiou aod treatment on these lines, splenec- 
tomy should be considered. Experience has shown that the more the blood 
picture diflfers from that of a straightforward familial acholuric jaundice, the 
less can be expected ^om splenectomy and the operation is nnlikely to 
produce any improvement ii the antemia is frankly macrocytic, i^ans- 
fusion may be necessary to make the patient fit for operation ; but it is 
sometimes followed by severe reactions in immolytic sn®mia, and it is wise 
therefore to bepn with a small “ pilot ” transfusion. 


LEUCO-ERYTHROBLASTIC ANEMIA 

Synonyms. — Osteosclerotic Atunnua; Ulyclophthisic Ancetnia; Leukansmia. 

Leuco-ciythroblastic anaimia is nneommon. It is found in association 
with certain diseases of the bones or bone-marrow, and is characterised 
by the presence in the peripheral blood of unusually immature red ceils 
and a few immatore white cells. The anicmia is characterised clinically 
not hy its severity but by the number of cells in the peripheral blood that 
normally ate confined to the marrow as precursors of the red and white 
cells of the blood. The colour index is commonly a little below Qoit;r tmd 
the mean diameter of the red cells nsnally within normal limits, Beticnlo- 
cytes are constantly above normal and nncleated red cells are present, often 
in lai^ numbers. The leucocyte count is commonly normal or only a little 
raised, but occasionally very high values may be observed, even above 100,000 
per c.mm. There is always an excess of myelocytes and on occasion myelo- 
blasts are also present. The platelet count is usually low. The van den 
Bergh reaction is usually negative, unless complications are present. The 
spleen may be palpable, either as a resnlt of myeloid metaplasia or more 
rarely from neoplaetio infiltration. The amemia has been ascribed to irritation 
or disturbance in the matoration of the bscmopoietic tissues hy the bony 
disease, but it is essentially htemolytio in type. It does not respond to iron 
or liver, and transfusion is the only effective treatment. Leuco-erythroblaBtic 
snagmia has been observed in the following conditions, but in some of them it 
is the exception rather than the mle. In the adult, at any rate, malignant 
disease is much the most important cause of leuco-erythroblastic anaemia. 

(а) Mabble-Bone Disease of AiBEBS-ScnorreEito. — This is a congenital 
disease characterised by increased density of tbe bones, spontaneous fractures, 
splenomegaly, and anaimia which is often of the leuco-erythioblastic type. 
Symptoms usually begin in cliildhood with fractures following 
Injury and general baclwardness. The aniemia b mainly due to narrowing 
of the marrow cavity &om progtesave broadening of the cortex and the 
X-ray appearances are pathognomonic. 

(б) MYELOSCLEROSIS.— In thb bony dystrophy of unknown retiology there 
b an excees of bone or fibrous tissue in the spongiosa and medullary cavity 
of the bones without any appreciable slterationa in the eorticalb or tendency 
to fracture. It is a dbeaso of adnlt life. The only complaint b of the anreraia 
and there ore no symptoms referable to the bones. The differential diagnosis 
from leukremia may offer the greatest difficulty, though X-ray examination 
and biopsy of the skeleton may be of assbtance. 

(c) OARCiNOMATOSiq op BoNE , — M already emphasbed, thb b the most 
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lEoportADt caosc of this type of ana^ioia. Symptoms of the primaiy growth nay 
be elicited, and X^ray examinatioa will nsnally reveal the metastases in tb« 
skeleton. It is often stated that growths of the thyroid and the prostate i« 
especially liable to metastasise in the bones, but growths of the breast, stomacli 
and lungs are more common causes of lencO'Crythroblastic an$mia, owing 
presumably to their greater frequency. 

id) iluLTnxB Myeloma. — Only n smaU percentage of cases of multiple 
myeloma are accompanied by leoco-crythroblastio ansemia ( p. 1405). 

(c) Leuk;ejiu and OnrEit Conditions. — In rare instances of lenksmia 
large numbem of leticulocytoa and nucleated red cells may appear in the 
circnlating blood as a resnlt) presumably, of the lenksmio deposits m the 
bone-marrow. This phenomenon has sometimes been describea as “mixed 
lenksemia “ when myelocytes and erythroblssta appear in a case oflymphslic 
Icuksmia, or as '* lenkanaimia ” when the disturbance of erythiopoieas u 
prominent, hut it ts now believed to be a manifestation of the leuco-erythro- 
blastic process. Numerous immature ted and white blood cells may veiy 
rarely appear in the blood in the course of miliary tuberculo^, eyplnUs sad 
Hodgkin's disease. The evidence snggesLs that in all such coses the bore 
marrow is involved and the blood disorder is of the leaco-erythroblastic type, 
but owing to their great rarity, their pathology has not yet been satisfectonly 
worked out. 


AXiEilU IN PREaNANCY 

The physiological ancemia of fttgnaney is due to dilution of the blood in 
pregnancy owing to altered circulatory conditions and increased blood volume. 
The hemoglobin rarely falls much below 76 per cent, in healthy women, 
the colour mde£ is unity, and there is no hypochiomia or poikflocytos^^ It 
often gives rise to unnecessary anxiety. It is distingnished from pernicious 
anmmia by its mildness and from iron-deficiency ansmia by the normal 
colour index. It requires no treatment. The same circulatory phenomew 
are likely to aggravate idiopathic hypochromic anoTnt'o in pregnancy, ana in 
women who have suffered from anmmia in a prevjons pregnancy or who are 
nnable to take an optimal diet, it is wise to prescribe iron as a propiTisc**® 
througbont the penod of gestation and lactation. Megalocytic or 
chromic ansmia u very rate in pregnant women in this country, though it u 
common in tropical ox sub-tropical zones. The following causes of mrgrio- 
oytic aninmia in pregnancy have been differentiated ; — , 

1. Nvtrilional macrocylic anomta is mnch aggravated by pregnancy, saa 
then assumes a frankly megalocytic type. 

2. Pregnancy may occur in a patient with pernicious onamto, ot per- 
nidona anannia may first begin in pregnancy, persisting after gestatiw , 
achylia gastrica is present, and subacute combined degeneration maydevelop. 

3. Pernicious anmmia may occur ns a temporary phenomenon d^nj 
pregnancy, disappearing after gestation. The secretion of free bydrochlonc 
acid may be normal, but there is evidence that the hmmatinio fennenU art 
depressed, presumably ns a reanlt of the pregnancy. Snbacute combintti 
degeneration does not occur, disease responds to treatment by I*vcr or 
stomach, though it b often resistant until the baby has been bom. It 
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ina 7 BOt recur iu eubsequent pregnamaea. This is the true pemicioits ancsmia 
of pregnancy, and it is very rare. 


AN^UU IN CHILDHOOD 

Ansemia in children is more diScult to clarify than in adults, not merely 
because of the difficulty of maldng detailed studies of the blood and the other 
systems, but also because of the great lability of the blood-fonning organs of 
children. A condition srhich in an adult induces a mild secondary anaemia, 
with Blight leucocytosia and pethapa an occasional normoblast, in a child 
may induce profound an®nua, with the appearance of myelocytes and 
ciythroblasts in the circulating blood ; the spleen and the fiver are more 
often enlarged. Both on this accouot and on account also of the small blood 
volume^ anemia is a more urgent disease in the child than in the adidt ; 
haimorrhage is ill-tolerated, and a moderate nutritional anmiaia may be 
fatally aggravated by a trivial intercunent infection. Treatment should 
therefore be prompt, and it is often wise to give a transfusion of 50 to 200 e.c. 
of blood to tide over the interval before medical treatment can tahe effiect. 

Symptomatio Anesmia Is little dlfiereot from the same condition in the 
adult, Hasmonhagic ansemia is rather unusual in childhood, while causes 
more peculiar to this age are cyclical vomiting, diphtheria, pyelitis and acute 
rheusutism. Anemia may also be secondary to diseases of the blood- 
forming organs, such as splenic ansmia and Hodgldn’s disease. Any type 
of antemla in childhood may bo complicated by infection, when very bizarre 
leukffimoid blood pictures may result. Cases characterised by the rapid 
development of atuemia, jaundice and bssmoglobinuria at one time appeared 
in epidemics among new-born children in hospitals and institutions ( mnckel’a 
disease), but they have practically disappeared with the introduction of 
antiseptic methods. They were probably due to infection by streptococci 
or bsmolytic colon bacilli, and sporadic cases still occur as a result of um- 
bilical sepsis. 

D^shcamopoielic Anamia . — There is a group of mild hypochromic anxmias 
in cmldhood which link the nutritional anemia of infancy with the idio- 
pathic hypochromic amemia of later life. The condition has been described 
as ancsmia mitis or chlorotic aneemia of childhood, but it is essentially dne 
to errow of diet and impaired digestion. Treatment is by large doses of 
iron, and is very successful. Severe ansenua may occur in the course of 
cceliac disease, and in occasional instances it is of a megalocytic and 
requires liver for its treatment; the amemia may dominate the clinical 
picture and the fatty diarrhma be overlooked. True pernicious anaemia 
rarely, if ever, occurs in childhood. 

Aplastic Ancsmia is by no means uncommon in childhood, occurring with 
special frequency at the age of 12 or 13. It may be of any of the types 
aescribed m the adult, and is sometimes known as anesmta gravis. The 
prognosis is bad, though perhaps less hopeless than in the adult. 

Ancemfo pse^o-leukcsmica tnfanlun is the term applied by von Jaksch 
to a group of cases of severe anasmia in children imder 3 years of age, 
most frequent between 6 and 20 months. It is a disease of the ^oter classes, 
and among them it baa become uncommon in recent years. The onset of the 
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disease is insidions, with inCTeasiag pallor and irregular feTer. The aWoia^e 
is protuberant, owing to the size of the spleen, wMch often reaches the iliu 
crest and the middle line of the belly ; the organ is hard, smooth aod ^ 
from tenderness. The liver and superficial lymph-glands may be slighti; 
enlarged, and purpura and htemorrhage may occur. The eiythrocytes 
are diminished to 2,600,000 or 3,000,000 per c.mm., and show some 
slight alteration in shape and sire. Nucleated cells are alivays present— 
sometimes in large numbers. The luemoglobin shows a decrease to from 20 
to 40 per cent, of the normal, so that the colour Index is low, from 0 5 to 07. 
There is nearly always a leuco^osis at some time during the course of the 
disease, bat it is moderate, rarely reaching above 30,000, and sometimes the 
number may sink as tow as 6,(XK). Tho feature of the blood films is the 
constant presence of myeiocytCB, which occur in numbers greatly above thew 
found in any other disease except leukremia, though seldom in numben 
sufficient to suggest that disease. Not infremeotly there is evidence of ei* 
cessive blood destruction. It is now held that the syndrome described b» 
von Jaksch is not a single disease-entity, but that It incltides various types ef 
anemia of congenital, nntritioaal, or infections origin, modified by the |vcaliu 
lability of the blood-forming organs in childho^. If gross lerioos, mh 
.Mediterranean ansmia, acholnric jaundice and splenic ansinla ate not 
present, the prognosis is geueraUy good ; the anasmia is completely repsired 
and the spleen can no longer be palpated. Death may, however, cmr ftns 
intcrenrrent maladies, such as acute diarrhma or broDeho-pnenmemia. 

It IS obrioutly important to remove tbecanse when this enn be Mcertsbed. 
and malnatridon, iickeU, tuberculosis and syphilis should receive their 
appropriate treatment. Iron and liver are usually of great ecrrice, and 
transfusion is indicated when the ensmia is severe. For the rest, everv 
effort should be made to improve the diet and the general hygienic cocditiom. 
The patients do best with abundaoce of fresh air and light^ and if posabk 
should be nursed in the open air. Splenectomy is contra-mdJeated. 


POLYOYTH/EUU 

Polycythemia Is & condition in which there is an increased number oi 
erythrocytes per unit of circulating blood. It may be due to known causes, 
when it is esUed secondary polycythannia, or erythrociftosis ; or it msy be 
an independent disease of the blood-forming organs, when it Is called polj* 
cythsmm vera, or ert/threemia. The following causes of crythroeyfoeis sre 
Imown : 

1. Concentration of the clrcnlatiog blood, aueb as occurs in the deiydr** 
tion of choleraic diarrhcEa. 

2. Diminution of the oxygen tension in the circulating blood or t^ues 
Examples of this are— -(<») residence at high altitudes ; (fi) car^ac diiew® 
with cyanosis, especially congenital pulmonary stenosis and acquired sderaH 
of the pulmonary arten« (Ayerza's disease, or cardiacos negrta) ; (e) euadi- 
tions interfering with normal pulmonary ventilation, such as emphj^e®*' 
asthma, fibrosis and neoplasms of the longs. 

3. Chronic poboning by a number of chemical agents, such as ararcw, 
pheophorua, carbon monoxide and aciliiie derivatives. 
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4 . Cirrhosis of the iirer, tobercoiosis of the spleen, and similar conditions 
associated with splcnomegalj or portal stasis, in rare instances. 

5. A transient erythrocytosia may occur in the stage of recovery from 
ansmia. 

These causes should always he excluded before diagnosing polyoythaemia 
Tcra ; in doubtfnl cases estimation of the blood volume is helpful, for 
polycythojmia vera should not be diagnosed unless the blood volume is 
considerably incrcaged. 


1. PotTOYTHaMIA YeUA. 

Synonyms. — ^Erythraemia; Splenomegalic Polycythamia ; Oaler-Vaqnet 
Disease. 

Definition. — A disease characterised by weU-matbed and persistent 
increase in the number of red corpuscles due to an excessive eryt^blastic 
activity of the bone-mnrtow, 

Etiology. — Erythnemia occurs more commonly in males in middle or 
later life, aud in some studies there is evidence that it is especially prevalent 
among Jews bom in eastern Europe. A recent theory is that etvthrjemia is 
related to Buerger's disease and is caused by sclerosis of the vessels supplying 
the bone marrow, so that anoxsmia develops and stimnlates erythrogenesis. 
Eaudlial cases of polycy^smia occur; they tend to be mild. 

Pathology.— The marrow of most of tbe shafts of the long bones is 
converted into active red marrow. The a^en is enlarged and enprged, 
and often contains thrombotic Infarcts, liver is congested, but so 
anatomical change is present in it. 

Symptoms.— ‘Early symptoou arc nervousness, headache, digestive 
disturbances and fasmorrbage from the distended vessels. The nervous 
symptoms take the form of lack of concentration, headaches, vertigo, or 
paranthesise, on account of which the paticut may be regarded as euSeiing 
from neurasthenia or hyperpiesia. Sometimes temporary disturbances of 
vision, aphasia or paralyses occur, wluch recover completely in a few hours. 
The patients ate usually spare, with fur complexion and tlun, often narrow, 
faces. There is cyanosis of the exposed surfaces, especially the checha, the 
tip of the nose and the ears. The colour varies with tbe temperature, being 
scarlet in a warm atmosphere and dark blue in the cold. The eyebalb are 
often bloodshot, the conjunctivas deep red, tbe retinal vesseb engorged and 
tortoous, the discs a little swollen. The spleen is p^pablo in three-quarters 
of the cases ; it rarely extends beyond the nmbUicus and varies in size, 
shrinking after a htenionhagc or successful treatment. The liver is palpable 
in about one-half the cases. The urine may contain a little albumin. The 
blood contains from 7 to 14 nullion red corpuscles pet c.ium., and the hcemo- 
globin may reach 200 per cent. The red celb are usually smaller than 
normal, and the colour index is less than unity. The white cells are normal 
or moderately increased by a polymorphonuclear lencocytosb. In o few 
cases many myelocytes appear, as if there were a combination of erythrsmia 
and leuksmia (erythio-Ieukasmia). The reticulocytes and the platelets are 
normal. 

Complicatioxrs. — The most important complications are vascular, and 
result from the increased volume aud viscosity of the blood and its sluggish 
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flow. It ifl noteworthy, howerer, that hypertension is no mow commoo 
than in normal individuals in the same age-groups. Not uncommonly thtn 
are msssive hssmorrhages, especially from the stomach, but also from tlie 
nose, lungs, bowel, uterus and bladder, or internally. Thrombosis is cot 
infrequent, and in the cerebral vessels or tbe portal rein its conseqaecces 
may be grave. It is rare for a case to progress any length of time without 
symptoms of peripheral arterial disease. In the beginning these take tbe 
form of acro-parasthesia and vasomotor disturbances of a dilator (erythro- 
melalgia), or spastic typo (Raynaud's syndrome). Later, intermitterit 
claudication and gangrene may follow. Peptic ulcer is probably a little 
commoner than in normal people. When the illness tans a long coctw 
leuksmia, myelosclerosis, purpura hsmorrhagica and ansemis may saperrcce, 
but it is not clear whether these conditions are the effect of the primary 
malady or of prolonged depression therapy. 

Course and Prognosis. — The disease is very chronic, and sometimu 
it may exhibit long remissions. Life may be cut short by one of the vs.y:clB 
accidents or by infection, but many cases live to an advanced age. 

Treatment. — The excess of blood may be removed by bleeding or by 
hsmolysis. At tbe beginning of treatment a pint of blood should be removed 
twice weekly until the hemoglobin falls below 100 per cent. Frequently ten 
or twelve successive venesections are needed before this happens. A main- 
tenance dose of phenylhydrazine should then keep the patient well, tbongh 
venesection may be desirable again after an interval of some months. Phenyl* 
hydrazmc destroys tbe excess of b*ood, and great care must be takes to avoid 
overdosage. Tbe dose in untreated cases is to 6 grains every other day 
until the count approaches normal ; it should then be possible to find a d^g« 
which will maintain a normal blood count, 2 grains a week frequently being 
sufficient. Some patients have been made dangerously ansouc as a residt of 
incorrect diagnosis, overdosage with pheaylhydrazine or lack of sapcrrision 

during treatment ; jaundice, thrombosis and necrosis of the liver ana HdneyB 

have also been observed. If pfaenylbydrarine produces gastro-intestina! dis- 
turbance, acetylphcrwlhydranno may be tolerated ; it is given in the same 
dosage. Arsenic is often effective if prescribed in high dosage (p. 854). X-xaf 
treatment may alap be used, though it is much slower and less certain *n 
effect than in leukmmia. The rays should be applied over the long bones acd 
the chest. This form of treatment ia especiaUy to be recommended when the 
white count is high, and in elderly patients who do not tolerate phenyl' 
hydrazine. Splenectomy is cootra-iodicated. 


2. METIL£UOOLOBm.SinA AKX> St)XPU£MOGLOBlM^U 
Synon^n. — Enterogenous cyanosis. ^ 

DeAnition. — A condition characterised by cyanosis without ^rdisc y 
pulmonary lesions, associated wi^ the presence of methajmoglobin ot sal- 
phffimo^lobin in the circulating red celh. ^ , 

Etiology. — In the vast majority of coses the condition is due to tc 
use of drugs, especially aniline derivatives, and it has become much mew 
common since the introduction of the sulphonamide group. Other drop 
which have been incriminated are acetanilide, phenacetin, antipyrm'j 
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trional, solphonal, potassium chlorate and nitrites. MethsmoglobinEemia 
is prodaced br the direct action of the chemical or a breakdown product of it 
on the red cells. In snlphsemo^lobbsmia the chemical sensitises the red cells, 
80 that the hsemoglobm comhinea with hydrogen salphide absorbed from 
the intestine. Sulph^moglobinxixua is therefore much more likely to develop 
in constipated patients. A common ecguence of events is ; constipation ; 
headaches ; the use of headache powdera wUch contain phenacetin or 
acetanilide ; and Bnlphxmoglobimeniia. In very rare cases methsemo- 
globinicmia occurs spontaneously, apparently as a result of excess production 
and undue absorption of nitn^ from the gastro-intestinal tract; this 
condition is known S4 enleroffenous cyanosis. Equally rare is a familial form 
of mcthsmogloblnminia attributed to an inborn error of metabolism — 
/amih'a! idiqpa/^ic metheemoghhintsmia. Chronic metbaimoglobinsmia and 
Bulphromoglobinasmia are more common in women than men, and should 
always arouse suspicion of drug addiction, hysteria or malingering. 

Symptoms. — The degree of cyanosis is sometimes out of proportion to 
the amount of methamoglobin or sulphsmoglobin present, and jt is probably 
aggravated tbiough absorption by the red cells of coloored derivatives of 
the drugs thems^ves. The colour varies from a slight muddiness of the 
complexion to a deep blue. In marked cases the appearance of the patient 
U indeed ghastly, and yet it is belted by the comfortable general condition, 
the absence of any respiratory distress, and the extreme rarity of a fatal 
issue. In acute cases there may be no symptoms. In chronic cases the patient 
complains of weakness, nervousness, vertigo or fainting attacks, palpitation, 
heauacbe and constipation. The blood may show a slight polycythsmia. 

Diagnosis.— 'The diagnosis depends on the spectroscopic examination of 
the blood for znethsemogTobin or sulpluemoglobia. The brown colour of the 
blood can often be recognised with the naked eye. Metbamoglobingmia, in 
which the altered hasmoglabin is within the corpuscles, must be distinguished 
from methsemalbaminicaua, in which altered nienioglobin is present in the 
plasma ; in the latter, there is no <^DOsis, and the patient may be jaundiced. 
The use of drugs should always be suspected, especially in cmonic and 
apparently inexplicable cases in women. It ia surprising now skilfully they 
deceive their attendants and escape detection. I have known more than one 
woman who has lived many months in hospital and has been shown at medical 
meetings as a rare and mysterious case when all the time the symptoms 
were ferog produced by a bottle of pbeaaoetm tablets coiioesled ra tie 
locker. 

Prognosis. — In patients who ate anamuc or who have to work at a high 
altitude, the condition may encroach dangerously on the reserve of function- 
ing hajmoglobin. In other respects it is harmless. 

Treatment. — ^Recovery occurs spontaneously in 24 to 72 hours after the 
drug is ^continued. The cyanosis can he promptly relieved by the intra- 
venous injection of methylene blue, 1 or 2 mg. per kilo, hat it will return 
again if the offending drug is continued. It can be prevented, however, by 
the continuous administration of methylene blue by mouth, grains 1 or 2 
foui-houtly. Large dosea of ascorbic acid are also effective. 
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LEDCOOYTOSIS 

It la important to be iamili&r with the normal fluetnatious of the vhiti 
cells. In hcdlth}r individuals the total number of white cells cuf ruj 
from 3500 to 12,500 pec c.mm., the average being 7500. A typical dlSertntisl 
count is: neutropluls C6 per cent., eosinoplms 2*5 per cent., basopbili 
0-5 per cent., lymphocytes 24 per cent., monocytes 7 per cent. ; but there 
are great physiological variations which arc hest illastrated by the absohte 
valocs of the different cells. Ihe total nnmher of nentrophlls may xuj 
from abont 1600 to 10,000; eosinophib from 0 to 1000; basophils ffom 
0 to 600 ; lymphocytes from 600 to 4000 ; and monocytes from 0 to 1750. 
The total white count is at a mlnimom or basal level when the subject is 
at rest in the morning; activity, mental or physical, increases it by COcr 
100 per cent. ; in addition there are rhythmical ffuctnations in the number 
of polymorphonuclears, lymphocytes and monocytes, which aro prot 
ably associated with the replacement of dead or emigrated cells. It_b 
unwise to draw far-reaching conclnsions from a single count of the vhiU 
cells, and the test should always be repeated when an anomalous result is 
obtained, or when it is uncertain whetbet the figures fall within nonnal 
limits. The most obvious task of the white cells is to protect the body 
attack and iaraaion by bacteria or eunilar agencies. They may be compared 
with a standing army which peifoima no useful service in tunes of peace, 
bat which possesses great reserves which may be mobilised In time ox war. 
We might press the analogy further and compare the three main groops cf 
blood ceils, the granulocytes, the lymphocytes and the monocytes, with the 
different fighting branches, for just os dmerent types of warfare require 
different arms, so the three "•»"»" groups of blood cells show independent 
variations in the various phases of an mfcction, and respond di&rently to 
different kinds of disease. An increase in the nentropbil lencocytea should 
strictly be called neutrophil leucocytosis or neutrophilia, but when the tera 
Ieoco<7t08i3 is used without qualification it is taken to mean a neuUcpl^ 
leucocytosis. Leucocytosis occuia phyeiologicsUy during the later stege* o* 
pregnancy and for about a week after delivery ; in the newly bom infant ; 
and after exercise, as many as 35,000 cells per c.mm. having been found after 
violent exertion. The causes of pathological leucocytosis arc : , 

1. Ifoimorrhage, or trauma in which tissues are injured and blood « 
extravosated. 

2. Acute infections, especially by the pyogenic cocci. .. 

3. Acute intoscarions, such as diabetic coma, rmemia, gout, Itad 
coal-gas poisoning, and poisoning by a number of organic and inorganic 
Bubstances. 

4. Malignant disease, cspedally when the tumour grows rapidly, ex 
involves the alimentary tract or the bone-marrow, and some cases oi 
Hodgkin’s disease. 

The number of white cells in these conditions commonly van'ea by® 
12,000 to 40,000 per c.mm., according to the acuteness of the infeewon 
or intoxication, and the patient’s ability to respond ; in exceptional ca^ 
the count may even exceed lOO/KK). The neutrophils are less matnre tW 
normal, or are altered by the toxaemia, so that many of the cclb nsve ©mj 
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one or two lobes to their nuclei — a phenomenon dcacribed os the “ shift to 
the left.” In profound infections in which the patient's resistance is ovcr- 
cozne there may benoincrcese in the total somber of white cells but a consider- 
able shift to the left is present ; this is a sign of very ill omen- When there 
is a considerable leucocytosis, as in pneumonia and scarlet fever, small 
numbers of myelocytes may appear in the peripheral blood. 

EOSINOPflILU 

The function of the eosinophil cells is not known, though it is suggested 
that they protect the body against tbe absorption of foreign proteins or of 
abnormal products of protein metabolism. Their number is increased by 
certain dm^^such as emetine, and also b^feedingwith whole liver. There is 
a rare condition of ’hereditary eotinojihtUa which sometimes manifests itself 
in diSerent members of a family, and in whicb tbe normal proportion of eosino- 
phils and neutrophils is reversed ; in such cases infection is attended by a 
neutrophil leucocytosis and a temporary diminution of the eosinophilia. A 
constitntional tendency of the same kind is probably present in a number of 
indi^duals, and explains tbe high eosinoptuUa that may sometimes appear 
from tti^l or unusual causes. In the symptomatic cosiuophilias tabwated 
below it is rare for the total white count to bo much increased, or for tbe 
eosinophils to exceed 20 per cent., but occasionally they may constitute over 
60 por cent, of a total white count of 60,000 to 1CO,000. The eosinophils are 
usually increased in : 

^ 1. Iniestation by parasites, especially hydatid cysts, ancylostomiasis and 
trichinfasis. Loner’s tynirome, a condition in children in which transient 
pulmonary infiltrations are associated with blood eosinopblUa, has been 
ascribed io the migration of larvm of as^m lumbxicoides through the lungs. 
Tro^cal Eoeinophilia {Weingarten’s sjmdrome) is s very similar syndrome 
which has been observed particularly in India and Ceylon, and in which 
eosioopbilia is associated with asthma and bronchitis. The eosinophil count 
is of the order of 40 to 80 per cent. — or even higher. In some cases the 
symptoms have been ascribed to infestation of the bronchi and bronchioles 
by mites. Tropical eosinophilia responds extremely well to a course of 
injections of neoarsphenamine and I have seen an equally favourable result 
in a woman Muth eosinophilic bronchitis who had never been in the tropics. 

2. Convalescence from acute diseases ; they are diminished in the acute 
stage, except in cases of scarlatina is which there is a slight eosinophilia at 
tbe time of the eruption, and sometimes in acute rheumatism. 

3. iUlergic states, such as asthma and hay fever. 

4. In many sldn diseases. 

5. In Hodgkin's disease in about one-quarter of the cases, hut rarely to 
a high degree, in periarteritis nodosa, and in tare cases of malignant growths, 
more especially when the peritoneum is involved. 

6. In myeloid leukffimia and erythr»mia. 

EoStNOPHILlA W ITH SPI.BNOUEaAI,Y. 

Synonym. — ^Eosinophilic Lenkioniia. 

This is an uncommon eyndtomo in which enlargement oi the spleen is 
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sB 80 ciat«d with pendfitent eomnopl^a ; the liver aod the Ijmph-glanda nij 
also be palpable. The total white count ia usually between 10,000 and 25,000, 
but it may exceed 60,000 ccUa per c.iDm. ; eosinophils ccinstitate from ^ to 
80 per cent., the majority being mature and only a email fraction myelocTtu. 
Ansmia, if present, is of moderate degree. Post mortem the hyperplutic 
bone-marrow is seen to be filled with eosinophils in all stages of dorclopmrct. 
Eosinophil cells are present in the other organs, especially the spleen and the 
lymph-glands, but here tbe^ are mainly adult cells. Areas of hsmiorrhsge 
and fibrosis may be found m tbe spleen and tbe lungs, and granulomstou 
tumours have also been observed. The benign course of the disease in muj 
instances, the absence of anaemia, and the small percentage of m^locftei 
in the blood and tissues are arguments against regarding the condition si s 
true eosinophilicleuksmia. It is probably not a disease entity, but a s^diome 
of i^ried setiology. Some cases are examples of bereditary cosinophilla in its 
severer form , others are acquired on the basis of asthma and bron^tis, 
syphilis, malaria, hepatic cirrhosis, myeloid leulnemia, Eodgldo’s dheau 
and other known causes ; and a few cases remain obscure. The proOTOUi 
is moderately good, but death may occur from intercoircnt infeetbn. Splenee* 
tomy is contra-indicated, os it aggravates the eosinopbilia. Great uBprere- 
ment follows anti-syphilitic treatment in cases with a positive Wassennsan 
reaction. 


LYMPHOCYTOSIS 

Little is known about the function of tbe lymphocytes, though they are 
believed to play an important part in the protection of tbe mneoBsand tes 
defence of the body from chronic diseaeo. They are increased byerpowieto 
ultra-violet Ugbt, and diminished by excessive X-radiation and by vitamm 
deficiency. Lymphocytes are more numerous in the blood of children *1“*^ 
adults, constituting from 40 to 60 per cent, of a total count of 7000 to POro 
white cells per c.mm., and their reactions to disease are much greater in «rlT 
life. There are few infections in childhood which may not now and again w 
associated with an extraordinarily high lymphocyte count. The lympboc^** 
are especially increased in whooping-cough, chicken-pox, small-^x, typbMi 
malana, and most constantly in glandular fever (acute mononucleosis), la 
isolated instances of these varioua infections tbe lymphocytes insynseas 
high as 76 per cent, or more of a total count of 100,000 white cells pet 
and leuksnua may be suspected. Usually the absence of antemia thoD.a 
quiet thb suspicion. The lymphocytes are moderately increased in the stage 
of healing of acute infections, and in tuberculosis which, is progressing fa vonr- 
ably. They are dlnunished in miliary tul^rculosis and lesions of the lymptow 
tissues, such as glandular tuberculosis, IIodgldn’B disease, carciBoms ana 
lymphosarcoma. 

MONOCYTOSIS 

The monocytes have only been diBerentiated frona tho_ lymphocytM m 
recent years, and not much is known about their behaviour in disease. IW; 
are increased during and after tbe crisis in acute infections, and also m 
tuberculosis, sympathetic ophthalmia and undulant fever. Very high woo 
are occasionally obtained in miliary tnl^rcolosis and infective endocaru' 
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BA80PHILU 

The basophils are moderatel^lncieaeed in a numbet of diseases of the blood- 
fornung organs, each as leukaemia, erTthramiia and acholuric jaundice. The 
increase of basophil cells in mjeloid leukaemia is sometimes of diagnostic 
importance, as it may be the only abnormality present daring a remission. 

LEDCOPENU 

The strict meaning of the word “leucopenia'^is a diminution in the total 
white cell count, but as the granulocytes are chieQy diminished in leucopenia, 
the word is often used to mean a diminutionlnthegranulocytes. In theinterests 
of accuracy it is better to use the terms granulocytopenia or neutropenia to indi- 
cate a diniinution in the number of granulocytes or nentrophib respectively. 
While the majority of infections Induce a leucocytosb, it b characteristic of 
certain dbeases that the white count b normal or diminished. The most 
important infections in which there b leucopenia are the enteric fevers, nn- 
dulant fever, influenra and measles, liencopeuia may abo occur in septic 
infections when the reabtance b overwhelmed by the severity of the infection ; 
it is nevertheless unusaol for the white blood count to sink to the low leveb 
ehaiacteristio of a^anulocytosb, and a total white count below 2500 should 
arouse the suspicion of an underlying abnormality in the blo^-forming 
orgaiu. ^ Leucopenia resulting from septic infections differs from agrannlo* 
cvtosb in the presence of septic foci, positive blood cultures, and at autopsy 
the septic type of splenitb. As might be expected, leucopenia occurs in 
cachectic and debilitated states and in dbeases of the blood-forming organs 
in wUcb the leucopoietio tbsues ore depressed. There b a temporary fall 
in the number of leucocytes in the peripheral blood in soaphylactic shock 
and sim^x conditions, owing to the coliectioo of the celb in the internal 
organs. 

In the conditions already dbeoased the leucopenia b usually moderate 
in degree and produces no obvious clinical effects, the symptoms being those 
of the primary dborder. Leucopenb of a much more severe degree occurs in 
aplastic anaemia and lencopenic fenkasmia. The bacteria which are constantly 
present on the surfaces of the body are then able to invade the tissues, and the 
trivbl infections to which sU of us are exposed take on a malignant character. 
The moat common invaders are Vincent’s organbms, with the production 
of fetid ulceration in the mouth and throat or elsewhere. Lesions such as 
canenun orb, noma and putrid sore throat rarely develop unless the white 
blood celb are depressed. Such extreme leucopenia b nearly always accom- 
panied by signs of damage to the other hcemopoietic tbsues, such as ansemis 
and a tendency to bleed. The leucopenia b indeed only one manifestation of 
a general depression of marrow function. There are, however, cases in 
which the lesion b strictly confined to the white celb and the lencopoletic 
tbsues, so. t^t the red cells and platelets remain intact. It b to cases of thb 
bst type that the term agranul^tosis should strictly be confined, as they 
form a clinical entity with chaiacterbric pathological changes, bat tho term 
b often loosely applied to any condition in which the wlute cell count b greatly 
depressed and necrotic ulceration b present. 
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AotUNDtOCYTOSIS 

Synonyms, — Malignant Neotcopcnia ; Primary Grannlocytopenii ; 
Agranulocytic Angina. 

Definition. — A disease cLntacterised pathologically by profound Icuco- 
penia due to arrest in the development of the granulocytes, and clinically 
by an acute febrile illness, necrotic ulcerations and a high mortality. 

Etiology. — The majority of cases are due to an idiosyncratic naction 
to drugs, especially amidopyrine, the aulphonsmide drugs and the related 
thio-urea and thio-niacil. The effect is to arrest the maturation of myelo- 
blasts into myelocytes and polynuclear cells. Patients who have an ii'o- 
syncrasy to amidopyrine may become sensitive to the drug after taking quite 
a small quantity, and in the sensitised subject a dose as small as 0-2 g. msy 
be followed by an abmpt diminution in the white cells end changes in the 
marrow. Agranulocyto^s therefore occurs typically in patients who are 
taking amidopyrine in amall doses or at long intervals. TiTiea a pstitet 
has taken a total of 50 g. amidopyrine with impunity (in divided doses of 
course) it becomes ptogtessiTcly less likely that be will become seusitivt, 
though there can be no absolute snrety of safety. The position with the 
sulphonamides is different. Agranulocylwis from the snlphonamids prenp 
rarely occurs untQ at least 30 g. of the drug has been taken. It is thep 
foie infrequent before the tenth day and is more likely to be found wHh 
second or later conrses of treatment. Agtanulocytic syndromes may «!» 
occur after most of the poisons mentioned under aplastic ansmia (p. 813], 
but they ore rarely so clear*cnt and tend to bo complicated by onxmls and 
ho*morrDage. Chronic and recurrent types of agranulocytosis ate oecadon- 
ally met with, especially in females, for which no explanation can be found. 
There is also a very tare disease, Aypofeu/h’a tplenica or primary #pfen/e 
granulocytopenia leucopenia, in which chronic agranulocytosis occurs _ia 
association with splenomegaly, without cirrhosis or drug and bacterial 
idiosyncrasies, and is completely relieved by splenectomy. 

pathology. — Necrotic, ulcerative or gangrenous lesions are present, 
most constantly in the mouth end pharynx, Wt they may effect any part 
of the alimeutar)' canal, the rectum and the vagina. (Edematous or brsTTcy 
swellings may be present about the tcetb, the neck, in tho subcutsowus 
tissues, or elsewhere. The bone-marrow contains its normal cooplcnieat 
of megakaryocytes, and crythropoiesis is normal, but granular leucocytes 
and myelocytes are absent ; in cases dying early, small islands of myriobtots 
are seen^^ but in the later stages these too may toiupeac and the only white 
cells seen in the marrow are focal accumulations of lymphocytes. 

Symptoms. — In cases due to amidopyrine, there is often a long 
of mental or physical over-exertion, followed by c^onio fatigue, loss 
and vague pains in the limbs. If the blood is examined in this prodromsl 
phase, Tencopenia of moderate degro will be found. Acute sTOptoms 
often precipitated by dental extraction or an influensal attack. The “ 
abrupt, sometimes with rigors, and the patient complains of aching pahu m tte 
limbs and sore throat, and is rapidly prostrated. Tlio temperature « 
rangiBg from 100* to 105* F. In the majority of cases ttlcero-raembraaoju 
lesions soon app^^^r f’O the toD.sns and gums, and the cervical glard? m-’f 
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enlarged, with surronnding brawny indotatioo. As already indicated, other 
mucoiLs surfaces may be involved, and in rare cases the sole infective lesion 
may be a mild redness of the throat without any other tissue or blood infection. 
The patient is pale but not anasmic. The Kver and the spleen may be palp- 
able, and jaundice is an occasional compb'eation. As the disease advances 
the usual symptoms of a profound toxsemia appear. Examination of the 
blood at this stage shows a total white count below 2000, often only a few 
hundred cells per cjnm. ; the reduction aSects especially the granulocytes, 
which may be diminished to about 5 per cent, or even completely absent. 

Diagnosis. — Cases arising in the course of another illness which has been 
treated by amidopyrine or one of the sulpbonamides may be veir difficult to 
recognise. The diagnosis depends chiefly on the history and the blood picture. 
Specific inquiry should be made as to the use of amidopyrine, which is con- 
tained in many analgesic and hypnotic preparations, and sulpbonamides, 
which are now very extensively prescribed. I have seen several cases in 
which the amidopyrine hypothesis had been discarded, but farther questions 
revealed the fact that the drug had indeed been used or was still being nsed. 
Aplastic antemia and leuksemia can be excluded by the blood picture, as 
the red cells and platelets are not affected in agranulocytosis, and there are 
no primitive white cells such as appear in acute Icukasima. 

Course and Prognosis.—Spontaneous recovep^ from an acute attack 
may occur, but the mortality of untreated cases is about 75 per cent. In 
the fulminating type the patient succumbs in two or three days. Is the 
usual acute type death or recovery occurs withui a few weeks. In patients 
who have recovered from an acute attack and in cases where the disease has 
been lecogoised before the onset of acute symptoms, the leucocytes gradually 
return to a normal level if uo more drug is taken ; it may be six mouths 
before the normal figure is reached. It is not known how lon^ the patient 
remains sensitive to drugs capable of produemg agranulocytosis but it may 
be for the test of his life. One who has had agranulocytosis after amidopyrine, 
thio'Urea or thlo-uracil should never use these drugs agaiu, but in the case of 
the sulpbonanudes, desensitisation may be attempted. 

PfiOPHVLACno. — No one should ever be given a prescription which nllotra 
amidopyrine to be taken without close medical supervision. If drugs of the 
aulphonamide group are given for more than a week, the blood should be 
exaimned at frequent intervals. The occurrence of dn^ fever 7 to 10 days 
after beginning sulphonamide treatment may herald the onset of agranulo- 
cytosis. Sudden deterioration in the condition of a patient who is being treated 
with amidopyrine or sulphonamide should always suggest a white blood cell 
count. The white cells should be exomined at regular intervals when thyro- 
toxicosis is treated with thio-urca or thio-uiacil. 

Treatment.— Treatment is dbappointing; hence the importance of 
careful supervision -of patients who are takmg drup which may produce 
agranulocytosis. The remedy most commonly used is pentose nucleotide 
(pentnucleotide), 10 to 60 c.c of which ate injected intramuscularly every 
day ; it often causes troublesome reactions, such as prajcordial distress, 
rigors and fever. Liver extract may be tried in a dosage of 4 to 6 c.c. intra- 
muscularly daily. Other remedies which have been used ate neoarsphenamine 
injections, stimulating doses of X-rays to the bones, and transfusion, but 
there is no convincing evidence that they are efficacious. Tot local treat- 
27 
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ment tbe month may be sprayed vith a satorated eolation of potassiua 
chlorate, and nicerated areas then awabbcd with a solntion of copper sdpbte, 
10 pains to on ounce of water. Abscesses and areas of cellnlitis elocU be 
dramed but only essential sorgety should be done. Penicillin ehonld ^ used 
in all cases in which it appears likely to be efTective. Sulphonoimde drags 
may be nsed in cases wbi^ are not doe to sensitisation to snlphonsmidct. 
General treatment suitable to an acute febrile illness should not be neglected. 
In chronic cases in which there is leneopenla but no fever or infecdoa s 
ten-day course of pentose nncleotide, 20 c.c. intramuscularly daily, may be 
given once a month until tbe white count is stabilised at a normal level A 
long holiday by the sea or in the monntains, away from crowded centres of 
infection is the ideal prescription. If this cannot bo proenred the effeeb of 
ultra-violet irradiation may be fried. Tbe diet should be rich in vitamins and 
in porin foods. Teeth may be scaled and cleaned, and nasal stnnscs treated 
by postural drainage, bnt dental ertractions and the radical extirpation of 
septic foci should be postponed until the white count is stabilised at a normal 
level. 


LEUKEMIA 

Synonj'm.—Lenkosis. 

Definition.— Leukemia is a morbid condition chamclcriscd by 
spread hyperplasia of the leucopoietio tissues, either myeloid or lynplatk, 
which is nsuallv associated with gnalitative and quantitative ebangea in lie 
white cells of the circulating blood. 

Etiology,— The etiology is unknown, and the disease appcaia to cccuiy 
an interm^ate position between tbe reaction to infections and nosocs 
agencies on tbe one hand and tbe true neoplasms on tbe other. 
occurs in the lower animals also, and (like the sarcomata of these animals) 
it is Bometimes tran.«imi'able by ccU-frce hltratcs. In its more acute lo^ 
in man it often rejembles an infection, and very similor changes in the Hood 
and the blood-fonnmg organs may sometimes be produced by infections snd 
Bimilar clearly apprehended agencies ; it is didcult, however, to reecncile 
tbe tumour-bke growths -wbich aometimea develop in leuksmia^ with a 
hypothesis of infection. It differs from the ordinary neoplasms to 
a system-disease, and affecting the whole organ simultaneoiuly. The neo- 
plastic hypothesis presents fewer difficuItieM, the diffuse character of the 
lesion being ciplaiaed by the labtlo character of the leucopoietiy tisso« ““ 
being paralleled by tbe diffuse carcinomas of the breast and the cirrhotio liter. 
In capeiimental ardmals lenincrina has been indwed by indole, beato'e 
tar, and in man it has been thought to be nnduly frequent in those ^hw 
work exposes them to benzol. X-rays and radium. There is mnch eimnsrity 
between lenkseniia and eiytbrwRiia, and at times tbe two diseases appe^f ” 
occur simultaneously, an erythro-Ieakmmia. Heredity is not known to p^y 
any part in the incidence of lenkminia. In a few instances tbe disease 
followed injuries to the bones. , , 

Clastifcalion. — Wc nught expect to find forms of Icukmniia cor^J^B • 
ing to each of the different tyyiea of white blood cell, and claisiiy to® 
accordingly. In practice it is fonod that tbe only forms of leuksmia whi 
occur at all frequently are those which involve pomomioantly tbe neutrop^ 
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and their precursors, Or m 7 eJo}d ientarmia, snd tho^c which involve the 
lymphoc}^, or lymphatic leukemia. Eoeinophilic leutEcmia has already 
been discussed ; in exceptional cases of myeloid leukremia basophil cells may 

E rodominate. Monocytic Icnksmia has recently attracted much interest, 
ut many cases so described arc actoaUy myeloblsstio leulraunia, and in the 
majority, at any rate, myeloblasts or myelocytes as well as monocytes arc 
present in the blood and tissues. In cases in whicTi monocytes predominate, 
tbe leukaimia is csoally acute or eubaente, with fever, severe ansmia and 
necrotic mouth'lerions, and a tendency to temporary remissions and aleak- 
rcmic phases. In leukaemia the munatnrity of the cells is just as important 
as the type of cell present, and for clinical work the Icukicmias are therefore 
describw as chronic myeloid Icnkajmia, chronic lymphatic leukemia, and 
acute leuksmia. Whichever strain of cells is alTectra, the disease breeds 
true, and the two groups of cells are never involved simultaneously. Con- 
fusion has sometimes arisen owing to the case with which very immatore 
cells of the myeloid series, the myeloblasts, can be mistaken for lymphocjrtes. 
In acute lenkromia the cells may be so very immature that it is impossible to 
determine their origin, bnt the clinical {e:itatf3 of acute lymphatic and acute 
myeloid Icukaamia are identical. 

1. CnnoNio Myeloid Ledr^mu. 

Synonyms.— Myelocytic Leufcxmia; Spleao-Medullary Leukainis; 
Ohxonio Leuksmio uyclosts. 

Etiology.— The disease is mote common in males, who make np GO per 
cent, oi the cases. It is very rare before paberty, and more than naif the 
cases begin between 30 and 50, the greatest incidence being between 35 and 46. 

Pathology, — The changes which are found in the body are almost 
confined to the haBmopoictic organs. The bone-marrow is firm and fieshy, 
pale pink or grey in colour, rarely of a greenish hue. The predominant cell 
u the myelocyte, bnt there are also large nombeis of myeloblasts and nucleated 
ted cells. Tbe spleen is usually enormously enlarged, bnt its outline is 
preserved ; its surface is smooth, its consbtcnce firm, its colour on section 
a greyish-red, usually mottled with infarcts. MicroscopicaUy the Malpighian 
corpuscles are obliterated, and the palp is filled with myeloid cells and re- 
sembles the bone-marrow. The liver is large, firm, and of a pale yellow tint, 
and its capillaries contain large numbers of myelocytes. lie other organs 
may show anasmia, hemorrhages, and infiltration with myelocytcs. 

Symptoms. — Early symptoms are easy fatigue, shght loss of weight and 
strength, and gastro-intestinal disturbances, but the patient may first com- 
plain of the enlargement of the abdomen duo to the incrCMing sire of the 
spleen. The ansmia at this time is not marked, indeed tbe appearance is 
not seldom one of good health. Pmn in the left side is sometimes felt, either 
as a resolt of the dragging weight of the enlarged spleen or from perisplemtis 
over an infarct. The average duration of symptoms before medical adiice 
is sought b about a year. Fever b commonly slight, and there are often 
long periods of normal temperature intemipted now and then by small 
rises of short duration to 101“ P. or 103* P. The basal metabolic rate b 
increased. Tenderness b often present over the sternum, more marked 
during exacerbations of the dbease. 
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On examination the striking feature is the size of the spleen. It ocenpifj 
the greater part of the left side of the abdomen, often teaching to the iling 
crest below the middle line at the umbilicus. It form-i a hard smooth tumour, 
with rounded edges, not tender to palpation and easily recognised by tie 
characteristic notches in the anterior margin. The size tends to vary la 
the course of the disease, often leading to false hopes as to the cHlcocy ol 
treatment. Sudden enlargement ia due to hmmorthage or infarction, ind 
marked diminution may occur with the approach of death. The lirer is 
larger than normal, and smooth. The lymph-glands are rarely palpable, 
except sometimea near the end. Impairment of vision may occur from 
leucocytic accumulations or htemorrhages in the retina, while involvement 
of the inner car may lead to deafness and M^niSro’s syndrome. 

In the later stages the ansmia becomes severe and cachexia develops. 
Ascites and cedemn make their appearance, the heart n cakens, and tbc patient 
becomes emaciated. Iltcmorrhnge ia frequent, but rarely lethal. -Death 
occurs from cxlniustion or from intercuirent infection. It should he noted 
that iiriccUon may produce a temporary improvement in the blood picture, 
but such a remission U often followed by an aggravation of the disease, 
which then pursues on acute and rapidly fatal course. Conversion of chronic 
into acute leukicmia may abo happen spontaneously. 

The Blood —The principal charactcibtim are progressive lons of hsmo- 
globin and of red celb, and iucrease, frequently enormous, of the lencocytes. 
The white count ranges from 100,000 to 1,000,000 ceUs per o.mia., t«Io« 
about 400,000 being most usnal. The increase b mainly composed of edit 
of the granulocyte series. The typicol cell is the neutrophil^ 
which constitutes 20 to 40 per cent, of the total ; bnt the neotropbil, eoslnopml 
and basophil polymorphonucleais are abo increased, eosinophil and bosop^ 
myelocytes are present, and occasional myeloblasts are encountered. Ihe 
amemia is of the orthochromic type, and os it becomes more severe, 
cytoab and polychromasia develop, and nucleated red celb appear in the 
blood. The platelets ate normal or slightly increased at the beginning of the 
dbeasc, but decrease in the terminal phase. . . 

Diagnosis. — Thb b usually made with case from the charaetemtie 
blood picture and the great eplcnic enlargement, though difficulty may 
arise when the white cells fall to normal or snbnormal values as a result ol 
treatment or a natural remission of the disease. In these circomsUncM 
the presence of immature white cclb and of basophiUa may indieat* the 
correct diagnosb. Myeloid leolccmia usually runs true to t^e and tore}/ 
presents an alcukicmie phase. The dificrentia! diagno.ds of chronic 
lenkremia and myelosclerosb may bo very difficult but orill rarely he ol 
great clinical importance. _ . 1 1 / » 1 

Course and Prognosis. — Chronic myeloid leuktcmia b invarisbly bw*- 
The average duration of life b just over 3 years from the onset of the disease, 
or 2 years after coming under treatment. There is no evidence that treat- 
ment prolongs life, though it greatly increases the comfort oi the 1^“^' 
In any large scries exceptional cases are observed in which life b prolongeo 
for 10 to 20 ycuars. One of my cases was under observation for 22 years Ifco 
age 38 to her death from bilateral bydronepbtosb at the age of 60 ; w 
the dbeose seemed to bo of a benign character, and though 
Bplenio enlargement, the highest white connt was only 35,000, with -5 P® 
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cent, myelocytes. At the other extreme are subacute cases which shade 
indefinitely into acute leuktcmia. The pro^osU in an individual case will 
depend on the general condition of the patient and the presence or absence 
of cachexia, the degree of anaemia, and the height of the white count, very 
high and also very low values being imfavourablo. Enlargement of lymph 
nimes and the appearance in the blood of large nnrabers of myeloblasts ate 
each unfavouiahle signs. (Sec also under Treatment.) 

Treatment. — The treatment of chronic myeloid leukffimia is practically 
confined to the use of X-rays and arsenic. Both agents owe their reputation 
to their remarkable power of producing a temporary remission in the disease. 
The natural course of chronic myeloid lenkaimia is steadily downhill, and 
daring the latter half of the untreated disease the patient is confined to ius 
bed, cachectic and miserable. After a course of treatment with X-rays or 
arsenic, the patient is restored to what he feels his normal condition. The 
spleen nsnally remains enlarged and the blood abnormal, bnt in rare cases 
the blood returns almost to normal and the spleen recedes beneath the costal 
margin. Such a remission lasts from a few months to a year, when repetition 
of the treatment again produces improvement, though not so complete as 
before. Aftera varied number of cycles treatment finally becomes inefiective, 
and a time arrives when despite all efforts the patient becomes stca^ly worse. 
The period of decline is nsnally swift, nod m the majority of cases death 
occors within four or five months of entering this final phase. Iron and to a 
less extent liver are valuable adjuvants to X-ray therapy. Badio-actlve 
sodium phosphate, prepared in the cyclotron, ma^ sometimes be more con- 
reziieat m use than X-radiation but there is little evidence that it has improv^ 
the prognosis. Splenectomy is contra-indicated in Icuksmia, and lencotoxie 
drugs such as benzol and thorium-X are not without danger. 

2. Cnnorno Lymphatic Leukaemia. 

Synonym. — Chronic Lymphadenosb. 

Definition. — A chronic overgrowth of the lymphatic tissue throughout 
the body, accompanied by an increased number of lymphocytes in the Wood. 

etiology. — ^Tbe dbease is one of middle and later life, and is hardly ever 
met in children. The average ago of incidence b 55, over ten years later than 
chronic myeloid lenkrcmia. Hales ore affected about four times as often as 
females. The cause b not known. Chronic lymphatic leukaunia is much 
the rarest of the three main tyjies of leuk®inia, and it accounts for less than 
one-sixth of all the cases. 

Pathology, — ^Post rooitcm, the striking feature b the enlargement of 
the lymph-glands and other lymphoid tbaucs. The glands are seldom larger 
than a walnut, discrete, homogeneous, and pinkish-grey on section. The 
lymphoid tissue of the pharynx b hypertrophied, and lymphoid nodules 
may be present in the intestines, the ladncya and ebewhere. The liver and 
spleen are uniformly enlarged, the bone-marrow is hyperplastic, and grey or 
greyish-red in colour. 

Symptoms. — The dbease may be present for months or years before the 
patient feeb it necessary to consult a physician. Swelling of the glands b 
usually the first symptom to attract attemtion, or the patient may complain of 
increasing tiredness and loss of weight. Less frequently enlargement of the 
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tonsik 13 first noticed, or enlarged glands nnd spleen nre discovered br ebasee 
daring a rontine examination, ti exceptions cases a tamooi extirpated by 
tbe au^eon is found to be a iTmphonia, and subsequent examination of the 
blood reveals chronic I^pbatic leuktemis. Other early BjiDptorRs are 
itching eruptions of the sidn, and impotence. 

In typical cases all the superficial lymph-glands sro enlarjred. Tie 
enlargement is moderate and the glands ate rarely 60 big as in llodgldn'* 
disease or lympbo-earcoma. They arc freely movable and not adherent to 
one another, moderately hard, and do not alter in consistence daring the 
coaiae of the dkease. Spontaneous finctaatJoJis in their sire may occur. In 
atypical cases only one group of glands may be enlarged. The tonsils may 
be hypcitroplned, the spleen is nearly always palpable, though it docs not 
often extend more than a hand’s brc.sdth below the costal margin, and tie 
liver is enlarged. Tendemcas of the sternum or of the long hones is unusual. 
Hyperplasia of the lymphoid tissue in various parts of the body may lead to 
the formation of tumours or other unusual symptoms. Nodnlar lesions, 
inSltmtions and actual tumours may develop in the sldn. Enlargement d 
the thymus and the mediastinal lymph-glftnds may produce the signs of sa 
mtrathoracic tumour. Lymphomata may develop m the breast or o^r 
organs. The salivary and lachrymal glands may w aymmetricaUy enlarged, 
producing one of the varieties of Alikulicz'a syntlrome. 

The ii/ood.—The red cclk and bsemoglobin are unaffected in the cariy 
stages, but, later, severe aneemia develops, with anisocytosb, polychrOTwia 
and nucleated red cells. Tbe platelets we unaffected till the 
hficmorrhaga is rare. The total white count is increased, usuall;? to about 
200,000 cells per c.mm., liut not to the high level seen in chronic myeleio 
leakaiinia. Lymphocytes predominate and may constitute 05 to 99 per cent, 
of the white cells. The m.ajority arc small lymphocytes, though a few large 
lymphocytes are nearly always present. The nuclei may be more deeply 
indented than normal, and azur-granules arc usually absent. The olsolote 
number of polymorphs is unaltered, and no myelocytes are present. It is 
probable that the proliferation of JjTuphoid tissue in the glanils 
where may precede by some time the increase of lymphocytes in the blooa 
stream. In rare cases the blood is normal when the patient first coai“ 
under observation, but, later, the characteristic picture develops (offui<rM»c 
leufacmta) ; or the total white count may not bo increased, though there is 
R high percentage of lymphocytes (fn/copente fevicpmioh . 

Diagnosis. — Only in the rare aleukaimic cases is diagncuis 
Points of importance arc tbe generalised enlargement of the ’ 

their tmiform consistence and moderate sire, and the enlargement of 

liver and Bpken. Biopsy of a gland or eternal puncture may os'ist. 

Prognosis. — The disease is invariably fatal. The_ average duration 
3J yean from the onset, or aliout 18 months after coming under ‘ 

A few cases are more chrouic, and exceptionally life may be , 

10, IS or 20 years. Death occurs from cachexia, haimorrhage, or 
commonly from intcrturreiit infeclioa, ae|xd.s beiog a very danperea< c 
plic-ation. It is doubtful wbctlicr treatment gre.atly modifies the cosB 
thediicase. , t 

Treatment. — X-rays shonld be applied to the lymph-glands 

m^nt 13 troublesome, ueneraliiradintion or irradiation of the spleen is ra ; 
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aa effective aa in chronic myeloid lenkaeinia ; it may be followed by depressing 
reactions and is often better avoided if the patient is maintaining a reasonable 
level of brnmoglobia. The same etatement is probably troe of arsenic and 
radio-active phosphoms. On the other hand, in favourable cases blood 
transfusion may be followed by a fairly well aostained improvement. Ultra- 
violet radiation may be used for its tonic effect. 

3, Acute LepK^inA. 

Etiology. — Acute leabajmia is not a very rare disease, but many cases 
go imrecognised, because of the close simulation of other diseases and the 
difficulty of diagnosis without careful examinafion of the blood. It is mote 
frequent in childhood and early adult life, bat may affect any age, Hales 
predominate in a ratio of abont 2 to 1. 

Symptoms. — The onset is naually abrupt, and more than half the cases 
begin with s}rmptoins regarded as a cold, influenra or bronchitis ; it is only 
when the infccnon faib to respond to treatment and the patient remains 
prostrated that a more setioua dbeaao is suspected. Other early symptoms 
ore ulcerative stomatitis, or tonsillar cnlargetacnt with eore tliroat, and some 
cases first come under the physician’s care after a prolonged hwmorrhsge 
from tonsillectoiay, dental e.rtraction or some triHing operation, which has 
left the patient oxsanmunated. The course of the disease varies from 
fulminating cases in wmch the patient euccumbs within a week, through 
cases of average acuteness with a uunttion of les-s than 2 months, to snbacute 
eases which shade indefinitely into chronic leukemia. Usually the rapid 
development of anemia, wealmcss and loss of weight soon compels the patient 
to take to his bed. He complains of sore throat, headache and pain in the 
bones. The temperature becomes high and purpuric manifestations set in, 
which aggravate the an®min or bring the patient’s sufferings to an abrupt 
termination by loss of blood or cerebral haemorrhage. 

On examination the extreme pallor and the enlargement of the super- 
ficial lymph-glands, especially those in the neck, first attract attention. The 
pallor is most striking when there are in addition purpuric hcemorrhages into 
the skin, varying in extent from a pinpoint to large patches which may break 
down and ulcerate. The size of the spleen varies ; usually it is easily palpable, 
but it may not be felt, or it may be greatly enlarged. The liver may be 
enlarged. Tie lungs may show hionciitis, hroacio-pneatnonia, or pleurwy, 
with or without effusion. Pericarditis and endocarditis may occur. The 
mind usually remains clear to the end. Certain symptoms may be bo 
prominent as to colour the whole clinical picture and give a special aspect to 
the disease. In the anginal type, there is necrotic ulceration of the tonsils or 
other areas of the buccopharyngeal mucous membrane, or bleeding feom the 
gums, complicated by secondary infection. In the hajmorrhagic type, 
purpura and hteraorrhages are the predominant features, and the disease may 
be mistaken for purpura hromorrhagica. There may be bremorrhage from 
any of the mucosfe, and in one of my caste there was so much blood in the 
unne that firm clots formed in both ^ves and ureters, leading to death from 
suppression of urine. Disturbances of vision or deafness may result from 
hasmorrhage into the retina or the labyrinth. The fever and slight spleno- 
megaly may be snggeative of some systemic infection, and there may be 
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lencopeius and an. eruption resembling tbc rose spots of typhoid fever. Boat 
pains may suggest the diagnoas of acute rheumatism, and there may even 
be BcroQS eiTusion into the joints. 

In the more subacute iorma of the disease, tumours may deu'lop in 
various parts of the body. They are composed of undifferentiated white 
ccUa and infiltrate the surrounding tissues like a malignant growth. Plum- 
coloured nodules appear in the skin or in the gastro-intcstinal tract, in 
the latter situation leading to vomitiug or profuse diarrhena, often hleod- 
Btained in character, or to intussusception of the bowel. In the abdomen 
or in the mediastinum large growths may develop from the lymph nodes 
or the thymus, compressing and infiltrating the adjacent structures, uamonts 
of the bones have been dLstinguUhed by the epecial title of cldoroma, owing 
to the greenish colour Eometimes seen in the freshly cut surface of the 
growth. They have a predilection for the subperiostenm of the orbit, and 
cause headache, deformity of the temporal and frontal bones, exophthalmos, 
proptosLs, papillccdcma and swelling of the veins of the head, neck and 
face. They may, however, occur in other parts of the skeleton, end souk- 
times seem to arise within the bone, which is expanded over them in a 
brittle shell. The spinal meninges may be invaded, with consequent trans- 
verse myelitis, while infiltration of the nerve roots leads to peripheral nerre 
palsies. It is a curious feature of these neoplastic phenomena that they 
often begin ^tb a very atypical blood picture, the total white comit not 
bciog greatly iucceased and to tare cases the differential count being norms] 
at the onset, though the typical blood picture of leukemia appears Istsr. 

Hamatology and Pathology.— The outstanding fcatnre of the blow 
in acute leukiemia is the presence of a largo number of mononuclest cells 
of a primitive type, except in rare cases of acute lymphatic leuksmia in 
wluch the predominant cells may be typical lymphocytes. ^ la some- 
thing like SO per cent, of all cases of acute leukaimia these primitivo cells 
belong to the myeloid eerics, the majority being myeloblasts. They 
usually larger than the normal white cells ; their nucleus, which is round 
or oval, consbts of a pale-staining chromatin reticulum in which 4 or 6 
nucleoli may be distinguuhed ; the deep blue cytoplasm contains no granules 
Careful staining often reveals some cells mtb a few myelocyte granules, 
and a larger or smaller number of typic^ myelocytes may be pnaont, 
ally in the more chronic cases. The total white count is rarely high m the 
early atages of the disease, usually not exceeding 25,000 to 30,000 per c-mro.. 
but as a rule there is a rapid rise to 100,000 or more before the tcrmicslion. 
Primitive cells constitute 90 per cent, or more of the white blood cells. Some- 
times the total number of white cells is diminished and the count nv»y b* 
below 1000, the mojority of the cells being myeloblasts. Such 
cases are very prone to necrotic nlccrations and infectious complications. 
Much more rawly both the total and the differential white count are_ normal 
at the onset of the disease, as if the morbid process had not yet invade 
the blood stream — aleukiemie leulamia. The overgrowth of the pnimtive 
white cells in the marrow and the btomorrhnges soon load to a profoc® 
anaemia, usually of an aplastic or hypochromic type. In very excepUoaa 
cases Dumerous normoblasts and mocroblasts appear in the blood atrearn, 
there may be frank mcgslocytosis, van den Bergh's reaction is positive, an 
at post-mortem excess of iron pigment may be found in tie liver and sj)Ieco- 
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Tte number of platelets is dinumahed in almost all cases, and sooner or later 
tHs is reflected m the hasmorrhape character of the disease. The bleeding- 
time is prolonged, the tourniquet teat is positive, and the clot may not 
retract well. 

The post-mortem findings vary only slightly from those of chronic 
leukecima. Tliere is difinso hyperplasia of the leucopoietic tissues in 
the marrow, lymph-glands and spleen, and all the tissnes are infiltrated 
with myeloblasts, which may fonn nodolcs or tamour-like masses in 
various situations. Terminal hxmorrhagic and infectious lesions are rarely 
absent. 

Diagnosis, — Acute lenkamia may simiilate a number of diseases, among 
which may be mentioned the severe systemic infections, septic or diphtheritic 
inilammation of the month and throat, scurvy and the bismorrhagic diseases, 
malignant disease or tumours of bone. Usually the blood picture will be 
decisive, but the possibility of agtanulocytrois or of septic imcction should 
be remembered in cases in which only a few immature white cells are present 
in the blood. Glandular fever may cause confusion in the early stages, 
hut the beni^ course and the absence of ansmia and bsimorrbages will 
soon difieientiate it from leukmioia ; in donbtfiil cases the heterophil antibody 
reaction, a serological test which is positive in gLandolar fever and negative 
in louksmia, may be employed. The blood picture in acute leuksma is 
sometimes suggestive of permetous anemia, but the other symptoms of that 
disease and its favourable response to liver arc absent. In difficult cases 
examinatioo of a bose-marrow smear obtained by sternal puncture may be 
decisive. 

Prognosis and Treatment.'-Few diseases are more tragic than acute 
Icukmmia, as it is invariably fatal and it so often affects lives which seemed 
full of promise. Onset at an early age, high fever and great immaturity of 
white cells, all point to a speedy fatal issue. Death often comes by inter- 
current infection, especially in the leucopenio cases, or as a result of 
bajmorrbage. Rarely the disease may pass mto a subacute or chronic form, 
and death be postponed for a year or longer. Treatment is mainly directed 
to checking infection, especially about the mouth and throat, and preventing 
hremorrhaec. Intravenous iajections of neoarapbenamine may cause the 
necrotic lUceretions to heal, and they may also be swabbed with a paint of 
equal parts of Fowler’s solution, tincture of ipecacuanha and glycerin. Blood 
transfusion may bring the patient into a suitable condition for X-ray treat- 
ment, which is otherwise contra-indicated by the low number of norma! poly- 
morphonuclear cells, but any improvement is usually evanescent and it rarely 
does more than protract a painful situation. 


THE HiEMOBRHAGIC DISEASES 

The baimorihagio diseases may be arbitratily classified into those which 
are due to defective coagulation of the blood and those in which the blood 
clots normally. Accordmg to the theory of blood coagifiation most widely 
held at the present time, a ferment precureot protlixombin is converted into 
thrombin in the presence of calcium and tissne derivatives (thiombokinase 
or thromboplastin). Ihe thrombin Hien reacts rrith the fibrinogen of the 
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plasma to prodace fibrin. Ifc ia donbifol 'irbether tbe clotling process is erer 
affected by shortage of calciam. Deficiency of fibrinogen has been observed 
as an excessively rare cosgenital abnonnality— ^/fbnnopeni’o. The caly 
two important conditions in which coagnlation is impaired are hj'popro- 
thrombiDsmia and hoiraophiUa. Prothrombin is fonm?d in tbe liver neder 
the influence of the fat-soloble vitamin K. Prothrombin deficiency way 
therefore occur under the following conditions : 

(j) In the newly-born {melana tuonalomm). The factors here ore tfce 
small amount of prothrombin in the blood at birth, deficient intake of vitamin 
K in the first few days of life and absence of saprophytic bacterial acrivity 
in the intestine — bacteria synthesise vitamin K. 

(ill Deficient intake of vitamin K in states of extreme nialnutiition. 

(iii) Deficient absorption of vitamin K in intestinal diseases and fatty 
diarrhcea, os in obstructive janndicc, cceliac disease and sprue. 

(iv) Deficient utilisation of vitamin K when the beer parenchyma is 
di.'icased. 

Hypoprothrombineemia is recognised by the fact that the blood docs not 
coagulate normally even in the presence of an excess of thromboldoaM. It 
can be prevented or treated by the administration of vitanun K. This can 
be given by mouth, together with bile salts to ensure its absorption, but the 
effect is more rapid and certain if it is given parenterally in a dosago of 5 to 
10 mg. a day, in the form either of the synthetic vitamin Menaphthone, fi.P., 
which is dissolved in oil and injected intremusoulatly, or one of the water* 
soluble compounds such as Menaphthone Sodium Bisulphite, UB.P., 
can ho injected subcutaneously or intravenously. In hicmophilia the Mom 
coagulates normally on the addition of throm^kinase, ana the disease u 
therefore probably one to inadequate release of thrombokioase. 


1. PUni'UBA 

In the narrow sense purpura refers merely to the occurrence of blee^g 
in the skin in the form of petfchi®, macules or larger areas. In tbe wid« 
sense it connote.*’ a group of diseases which ore characterised not only 
these cutaneous lesions but also by bleeding from the mneosm and intcrcsijy* 
Purpura is often classified into thrombocytopenic and non-thrombo^op«p® 
forms, but there is so much overlap between these two that the distinction 
often falb to the ground. Hsroostasis appears normally to occur in two sWgM, 
first, contraction of the damaged vessel, and second, occlusion by thrometa^ 
In all the purpuras, whether thrombocytopenic or noa*thrombocytop<mc> 
the first stage of hemostasb apjpwrs to be at fault, the capUbries 
retract properly when they arc lojuretl and the blee^ng time b prolongs. 
In hsmophiba tbe second stage b at fault and though haimostasb begia^ 
normally, bleeding recurs after a abort interval. . , 

The bhod plaieleis . — The platelets arc tbe third formed element m tfi 
circulating blood. They are spherical or oval, non-nucleated disks, wiw 
average diameter of 2 to 3 microns, and with a hyaline cytoplasm whichM»‘ 
tains numerons granules. Tbe average number of platelets JS from 250,^ j 
450,000 per c.nun., but there are great variations m health and acconlbg 
the method of estimation employed. The platelets are believed to 
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produced by tbe megakaryocytes in the bone-marrow, and after a brief life of 
A few days they are phagocyted by the cells of the reticulo-endotheliai system. 
Large numbers of plateleta are ptesent in the spleen, but it is not certain 
whether they are held there in reserve or in process of destruction. Tie 
platelets play an important part in the arrest of hsmorrhage, sealing wounds 
in the endothelial lining of the vessels, promoting the coagulation of the blood 
and securing the firm Adhesion of the clot- Purpuric symptoms conunonly 
appear when the blood platelets fall Wlow 40,000 pet c.mm. The following 
signs may also be observed in thromobocytopenic purpura : 1. The platelets 
are very variable in size and shape, and giant platelets may be present, 
2. The blood clots in the normal time, but the clot does not retract and 
express the scrum as rapidly and completely aa in health. 3. The bleeding 
time is greatly increased. If the blood from a sharp prick in the finger is 
soaked off with a filter paper withont pressure every 30 seconds, bleeding 
normally ceases in one to two and a half minutes, but if the platelets are 
defective it may be prolonged even to an hour or more. 4. The capillaries 
are mote fragile than normal. The ephygmomanometer is applied to the 
upper arm and the pressure is malotaioed midway between the systolic and 
diastolic level for five minutes. When the platelets are defective, a coarse 
purpuric rash may appear on the lower arm. 

The eniolhdium.—A hemorrhagic tendency due to a pore endotbcKal 
lesion is characteristic of scurvy, in which the plasma and the platelets axe 
normal but the fragility of the capillaries is much increased. The same is 
true of the porpora of old age and nervons pnrpuras, such as stigmatisation. 
The hsmorihagic states present in anemia and other cachectic conditions are 
probably due to endothelial damage. When hsmorrhagic states are dne to 
Jesions of the capillaries, plasma mav also pass through the endothelial lining, 
ptoducing wheals, local craems of the tissues and urticaria, and the purpuric 
areas may be elevated above the eoirounding sb'n. 


2. SYMPTOMATIC H^ORRHAGIC STATES 

Acquired hsemonhagic states due to defective coagulation of the blood 
have already been discussed and it bos been painted out that the most im* 
portant of them ate due to defieucy of prothrombin. Hmmorthagio tendencies 
in which the blood coagulation is oonnal may develop in a heterogeneous 
collection of diseases, and it is difficult to present the subject at all formally. 

1. The m<Mt important group is constituted by the infectious diseases. 
Purpura and a bsemorrhagic tendency have been observed in infections with 
the pyogenic cocci, scarlatina, chicken-pox, diphtheria, the enteric fevers, 
typhus, malaria and gonococcal and meningococcal septicaemia. They have 
also been observed in chronic septic infections, such aa focal sepsis and malig- 
nant endocarditis, and in tnhercclosis, especially the milia^ form. In all 
such conditions we have reason to believe that the endothelial lining of the 
vessels is damaged. The platelet count varies from case to case. It may be 
increased, and then thrombosis may develop in the midst of hemorrhagic 
manifestations ; it may be normal ; or it may be diminished, when the 
hsmorrhsgio tendency may be very severe, such cases being known as 
purpura fmmmana. In typical coses the platelets are diminished during the 
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acnte period of the illness, but ineteose in convalescence and afUrratds f»U 
to normal limits. Treatment should be directed to the primary malady, 
and the hemorrhages should he controlled by local measures, supported if 
necessary by transfusions. ■ ' 

2. A second group of symptomatic hmmorrhagio states is constituted by 

chronic nutrilional ilisluTbancei and caciexuu, of which chronic nephrids u 
an example. Malignant disease of the stomach is occasionally complicated 
by purpura hmmorrhagiea ; in the cases I have seen there was extreme 
t^ombocytopenia. ^ ' 

3. A third group is prodaced by organic and inorganic jwijojm , such sa 
the sulphonatnides, arsenicab and gold preparations. Here there may be 
both endothelial damage and thrombocytopenia, 

4. A fourth group is associated with chronic spUnomegalyt such as occmi 
in splenic anasnua and Gaucher*# disease. Here there is thrombocytopenia, 
which is usually relieved by splenectomy. 

£. A fifth group is the result of disease of the llood-forming orgatit. Tlie 
proliferation in the bone-marrow of the megaloblasts in pernicious anmmii, 
or of the immatoro whito cells in Icnkscmia, may cause a pressure atrophy 
of the megakaryocytes and consequent thrombocytopenia. The anme effect 
may be due to other tumour-Iike lesions of the bone-marrow. 

dploiiic anamia requires special mention. In discussing thb disease I 
have already described cases in which the red cells are predominantly affected 
(aplastic anemia), and others in which the white tells are predominantly 
affected (agtanulocytosis). Casca also occur in which the platelets are chiefly 
affected, and they are known as malignant ihromhoct/topaiia, or aletUM 
hffimorthagica. The term “aleukia hicisorrhngica’* is unnecessary, hat it 
atreascs the Uucopenia, which is nearly always present in these cases. The 
disease should be recognised by its acoto and ranidly fatal course and by 
the absence of any signs of regeneration iu the white cells or the icd ctu*- 
The spleen is not enlarged, and splenectomy is useless. Treatment eboidd 
be directed to keeping the patient abvc by tranafusions in the hope that tie 
bone-matiow may recover its functions. 

Treatment. — General and local measnres of value iuall forms of Lemor- 
ihagic tendency may conveniently bo discussed here. The only reliable genera* 
remedy is the transfusion of fresh human blood. Livet is of value in 
enremia only, vutamin 0 in scurvy and vitamin K in prothrombin deficiency-' 
they arc not general hmmostatics. Vitamin P has little or no definable climw 
action. For local treatment a purified thrombin or snake venom may be o^- 
Purified thrombin can be applied either as a powder or in solution but it u 
not yet commercially available in this country. The venom of Bu-iseU s 
viper (1 in 10,000 solution) or of the Australian tiger snake (I in SOOO solatioo) 
has been chiefly used. Ixiose clot is washed away from the bleeding pom» 
with hot water, and tampons or other appropriate dressings soaked in the 
venom solution are then applied. With tne use of snake venom it u now 
possible to repair wounds which would previously have b«n fatal. Heat is 
a valuable agent for chcckiag hmmorrbago and may be applied as hot water 
(42° C.) or Ijcttcr, especially in haemorrhage from an inaccessible cavity, ** * 
stream of hot air. 
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3. HELENA NEONATORUM 

Synonym. — Htemorrha^c Disease of the Newly-born. 

Etiology and Pathology. — ^The blood is c 5 rtologically normal and the 
condition is essentially due to hypoprothrombinsemia. Both the bleeding 
time and the clotting time may be greatly prolonged. The incidence has been 
placed os high as 1 per cent, of all births, male sad fenaile. Heredity seems 
to play no part. In some cases aente gastric and duodenal nlcers have been 
found at autopsy, but it is more probable that these represent necrosed areas 
from submucous hzemorrhages than that they are the cause of the bleeding. 

Symptoms. — The bleeding is spontaneous, commencing at any time in the 
first week or two of life, most commonly on the third or fourth day. The 
bowel is the usual site of hsmorrhage, but blood may also ooze from the 
mouth, nose and urinary tract, or be eitrara.sated into the viscera or the 
cavities of the body. If the disease is not imme^ately treated, death from 
hsemorrhage and shock soon occurs. 

Diagnosis. — This can be confirmed if necessary by estimating the pro- 
thrombin time. Htcmorrhagic states may occur in the new-born as a result of 
sepsis, syphilis, thrombocytopenia and other blood dyscrasias, bat all are 
rare. 

Prognosis and Treatment — The prognosis depends on the piomptitade 
of the treatment and the amount of blood already lost. Hxmorrnngic disease 
can be prevented by gimg the mother 25 mg. menaphthone oc 50 mg. 
acetomenaphthone at the beginning of labour ; or by giving the baby 5 mg. 
of meoaphthone as soon as po^tble after birth. If the baby is sot seen until 
the disease has devolved, an immediate transfusion of fresh blood should be 
given, or if this is difficult, 10 to 15 c.c. of fresh blood may be injected sub- 
cutaneouslj' without typing. At the same time 5 mg. mcnaphthono in oil 
may be injected Intramuscularly or 2 mg. menaphtbone sodium bisulphite 
subcutaneously. Dnring treatment the infant is kept as quiet as possible 
and not lifted from the cot. He can be fed by a bottle oc spoon with breast 
milk, or if necessary, with an artificial food. 


4. ESSENTIAL THROMBOCYTOPENIA 

Synonyms. — ^Idiopathic Purpura Hromotthagica ; Hsemogeiua ; Morbus 
Mac^osos Heemoirhagicua of Wcrlhof. 

Definition. — disease characterised by mnltiple h£emorrhages in the 
skin or from the mucous membranes, a reduced platelet count, a prolonged 
bleeding time, but a normal coagulation time. 

^Etiology and Pathology .—Some 40 per cent, of the cases occur before 
puberty and at this age the sex incidence is equal. After puberty females 
preponderate in the proportion of 6 to 1. Endocrine factors are also sug- 
gested by the exacerbation by menstruation and pregnancy and by the unduly 
frequent co-existenoe with thyrotoxicosia. A few cases have been traced 
to idiosyncrasy for certain foods, such os milk, and for certain drags, such as 
quinine or sedonnid. Ingestion of the offending food or drug is followed 
within a few houra by the onset of thrombocytopenia and purpura. Another 
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group of cases, occurring from one to three weeks after an infection such 
as ton^litis, is Euggesrive of aenatisation to the infecting organism or its 
products. A small group is associated with malignant disease, particdarlp 
metastases in the bone-marrow. The majority remain nneiplained. Tk& 
bone-marrow contains rather more than its normal complement of inega- 
tat7obIast8 and megakaryocytes, and this is suggestive of an arrest of mstura- 
tion of the platelets comparable with the arrest of maturation of the megalo- 
blasts in Addison’s anmmia and of the leucocytes in agranulocytosis. The 
spleen shows no pathognomonic changes. 

Symptoms,-— An acute and a chronic form are described. The scale 
form is uncommon. It begins auddeoly and without warning, though some- 
times there is a history of an acute infection a couple of weeks before. There 
b no pyrexia and the spleen b not palpable. Purpuric patches appear b 
the flkin, of variable aire and of irregular dbtribution. There b no er^hema 
or whealing, Hamorrhages occur from any of the mneosK, the nose aod 
month, the alimentary canal and the urogenital tract. The slightest injury 
gives rbe to excessive bleeding, or the formation of large hsmatomata. The 
bleediap time b greatly ptolonged, and the tourniquet teat b wsitive. Ex- 
amination of the blood reveab a thrombocytopenia, platelets being perhaps 
completely absent ; there b usually a alight lencoc^osb, and immature red 
cclb and even normoblasts may be poured out to combat the aaasmu. 
In favourable cases recovery ocean in a few days or at most a few weeks, 
and the platelet count returns to noncah Thb may he the only aUatk, hut 
in other patients a recurrence months or years later reveals that the disease » 
present in a relapsing form. In a second group the acute attack merely 
marks the onset or a chronic form of the dbeose aud treatment by eplcnectomy 
ultimately becomes necessary. Finally there are very acute cases with ecvejre 
bleeding and rapid development of anmmb, in which death occurs in spite 
of splenectomy. 

The ehsomc fonn of the dbease, which accounts for 15 pet ecQ^* 
cases, may be of a continuous or of a relapsing type. In many cases the 
dbeose first manifests itself in childhood. In the continuous type there u 
persbteut throrobocytopeuia, trith exacerbations of symptoms due to flactas- 
tions of the platelets above and below the critical level of abont 40,000 per 
c.mm., or to the ellects of trauma or intercurrent infection. In the Ttbp?i»g 
type there are long intervab of freedom during which the platelet count u 
quite normal. There may be pccsbtent purpura, especially on the 
the parts expoecd to trauma, or purpura may be completely absent. The 
spleen may be enlarged. There is a tendency for hemorrhages to recuj 
from the same site, as if it were an area of predilection, so that one paUent 
may suffer from bseraatemeses, another urom hamaturift, another fro® 
meuonbagia. ^ , 

Diagnosis. — ^The diagnosb depends on the thrombocytopenia 
as.sociatcd symptoms of platelet shortage, but it should be remembered tb* 
the platelets may be normal in the free intervals. For differential 
the section on symptomatic hemorrhagic states should be consulted; tn 
absence of toxemia and of Joint {Oins b an imiJortant difference from thff« 
conditions and also from Henoch’s purpura. Acute lenkaniia is an *.®P® 
caiue of purpura ba^motrhagica, which should be excluded by thy diffeWh“ 
white blood count. Host difficiffty will bo experienced in distmguisbuiB 
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tbe acute iorm of esseutial tLrombo^topciua from tbe xoalignaat purpura 
of aplasia of the bone-marrow. In malignant thrombocytopenia there is naualiy 
leucopenia and uo eign of regeneiatiou of red cells. In the chronic form of 
essential thrombocytopeuia it is rather easy to overlook the possibility of a 
hamonhagic disease altogether, espcdally when there is no purpura and the 
bleeding is always from one organ. On this account this magnosis should 
always be considered in cases of eymptomless hematuria, or Inematemesis, 
or the like, or ill-advised operations may be performed. 

Prognosis. — Death may occur in the acute attacks, or irretrievable 
damage be done, as by haemorrhage into the vitreous humour of the eye or 
into the central nervous system. In childhood the disease tends to be self- 
limited and spontaneous recovery commonly occurs. After puberty the 
outlook is less hopeful, spontaneous recovery ia infrequent and a total mortality 
of 40 per cent, has been reported. 

Treatment, — The remarkable alleviation of the symptoms by splenectomy 
is very mysterious. The operation was introduced on the theory that the 
spleen was destroying an excessive number of platelets, but there are many 
facts which cannot be adapted to this tbeory. The bleeding may cease im- 
mediately the pedicle of the spleen baa been tied, and before the platelets 
have had time to increase. The operation is usually followed by a great rise in 
the platelet count, but later the pfatelete may fall to subnormal levels without 
the recurrence of btemorrliage. Operation should rarely be performed in acute 
cases, as the majority recover from this pha.se on medical treatment and those 
that do not ate usually of a type that is not likely to benefit from splenectomy. 
It is a good working role to rely on transfusion and general treatment for at 
least & fortnight before having recourse Co splenectomy. In tho chronic 
cases the mortality of splenectomy has fallen to 7 per cent. ; of those who 
survive the operatiou the immediate results ate 85 per cent, cured, 10 per 
cent, improved and 5 per cent, not improved. Experience has nevertheless 
shown that splenectomy does not eradicate the cause of the disease, for after 
an interval or months or years the symptoms recnx in about half the patients, 
though as a rule they are much less troublesome than before the operatiou. 
Operation should therefore bo restricted to patients in whom the disease is 
really disabling or is subject to acute exacerbations. Operation should not 
be performed m patients with a family history of purpura bEemortbagica. 
General treatment is on the Ibes already described (p. 814). beptic foci 
should be removed and efi^orte made to exclude sensitisation to foods or drugs. 
The results of X-ray treatment ore at present discordant, but there is some 
evidence that remissions may be induced by irradiation of the spleen or the 
bones, and this treatment is worthy of further trial, 

B. HEKOCH’S PORPURA 

Synonyms. — Anaphylactoid Purpura; Hajmorxhagio CspillaryToxicosis; 
Tcodo Purpura, 

Definition. — ^Although the term Henoch’s purpura k sometimes 
restricted to cases characterised by purpura, coho and gastro-iutestinal 
lesions, it is profitable to extend it to a group of non-tbrombocvtopenic 
purpuras, which are of obscure origiii, and which may be accompanied by 
urticaria, cedema, swollen joists and various visceral manifestations. Por 
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this reason the milder cases which arc known as purpura simplex, and also 
the peliosis rheumatica or arthritic pnrpnra of Schoenlein arc considered 
under this same heading, for all appear to be manifestations of the mtss 
pathological state. 

etiology and Pathology. — ^The disease is related to alle^'c con- 
ditions, such as cr^hema moltlforme, erythema nodosum, angioaeurotie 
cedema and serum sickness. The lemons probably result from au abnormal 
permeability of the capillaries, which allow plasma and blood to escape 
through their walls. The seusltisuig agent is not always the same. la some 
instances it is the streptococcus, the attack following a sore throat, or per- 
sisting rmtil a septic focus is drained. In other instances sonsitmtion to 
foods has been deraonstrated, and the disease has been cured by ttmoving 
them from the diet. 

Symptoms. — The attack is usually preceded by symptoms of general 
bodily disturbance, such as headache, mmaisc, loss of appetite, and a rise o! 
temperature. In the mildest ca6C8(purpufaBimplcx)a purpuric eruption 
appears, often aficcting the limba rather symmetrically, and with a social 
tendency to develop round the hair follicles. In severe cases there may be 
extensive, irregularly distributed ecchymoses, and there is much ccdccia of 
the face, \7heals and pemphigoid leaons may develop, and careful ciHsins- 
tion will often show that the purpura is not a pure hsmonhage, but that it i< 
raised or surrounded by a zone of erythema. Successive crops of puriiun 
appear. Bleeding is not necessarOy conned to the skin, but may be sab* 
periosteal, intramuscular or intravisceml. Joint pains are rarely absent, 
though tho jointa ate eeldom much swollen, and there may also be myalp* 
or neuralgia. The gastro-intestinal symptoms tokc the form of colic, bilioci 
vomiting, and diarrhoea, with blood-mixed stools. The abdominal wall 
may be rigid, and it may be difficult to different iate the lesion irora m intus- 
susception, which may indeed occur from invagination of a piece of intesuce 
whose walls have been stiffened by the exudation of serum and blood. Similar 
lesions occur in the urinary tract, but extensive btemotrhagc from the mucosa 
is rare. The spleen may be palpable and tho urine may contain albumin, 
blood cells and casts. Iti rate instances death has occurred from cerebri! 
convulsions, suggestive of acute urmrnia ; nephritis is, indeed, the mert 
important complication. ^ 

The blood is normal, save lor a slight anrcmia or a mild leucocytosia. The 

E latelets are normal or only slightly diminished, and the coagulation snu 
leeding times are normal. The tourniejuet test may he positir-e, but w 
g<‘neral there is little tendency to spontaneous or excessive external bleeding, 
and the mucosal hsrmorthages are small and attributable to ooringfromsre^* 
ot cedema and congestion. 

Diagnosis. — ^The duiease is not sharply divided from the symptonislie 
purpuras. It should, however, ^ clearly differentiated from essentui 
thrombo^openla and similar blood disorders by the absence of specific 
changes in the blood, and the presence of signs of toxemia and ircreaKO 
capillary permeability. Cases with intestinal lesions may closely simulate 
intussusception, and they may occasionally be complicated by intossusceptiM' 
or peritoneal effusion. 

Prognosis, — The disease tends to spontaneous recovery after an ill' 
ness of a few weeks. Chronic sod relapsing cases occur which ate very 
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troublesome, though rarely dangerouB. The piognoeia ia good, except for 
complicationa, such aa nephritis and intestinal obstruction. 

Treatment . — Treatment should be symptomatic and conservative. 
Incautious attempts at desenaitiaation may aggravate the disease. Splen- 
ectomy is not indicated. In view of tbe rwk of renal damage the patient 
should be at rest, the diet should bo lacto-vegctarian, and the urine should 
be kept alkaline. No further treatment is necessary in the majority of cases. 
Chronic cases should be investigated for persistent infection, foci of sepsis, or 
evidence of protein senatisation. Large dceea of calcium are frequently 
prescribed, but it is doubtful if they have any value. Non-specific desena- 
tisation may be attempted by subcutaneous injections of horee-serum, 10 to 
20 c.c. daily till improvement begins, or by minute doses of tuberculin. 

6. HEREDITARY HAEMORRHAGIC STATES 

As case bistories are more carefolly analysed, we ate discovering that 
there are many instances of hereditary hremorrhsgic tendency which differ 
in pathology from hemophilia, a disease which Las obtained an exaggerated 
importance because of ita prevalence in tbe royal households of Europe, 
Further experience may show that tbe symptoms and the mode of inheritance 
differ considerably in different famOy groups of bleeders. A practitioner 
faced with a case which does not sqnare with the classical description of 
hsemopblUa will do well to prepare a careful pedigree and submit the data to 
an expert haematologist or eugenist, for these leases can rarely be cured 
and patients are often anxious for advice whereby their transmission can be 
prevented. In tbe present state otknowledge we can distmgnisb the following 
hereditary tendencies to bleed : 

(o) Classical hsemophilia (p. 850). 

(6) Hemophilia not uncommonly ocenrs sporadically, in tbe absence of 
a family history. Some of these cases are examples of hsemophilia arising 
de noto as a spontaneous mutation ; others are compatible with the trans- 
mission of the gene from a remote ancestor, for by the laws of chance there 
are bound to be some families where tbe males have escaped inheritance of 
the defect for several generations and yet it remains latent in the females. 

(c) Haimophilia may be atypical in affecting males as well as females, or 
in combining the features of haemophilia and hereditary haemorrhagic parpura. 
Both these variants of hiemophiha are bo uncommon that an error of oiaguosis 
should be suspected. 

(d) Hereditary fibrinopema is exceptionally rare. 

(e) Hereditary hsmorrhagic states ia which the coagulation of the blood 
is normal but the bleeding time is prolonged are by no means infrequent. 
These states are variously known as hete^tary purpura hsemorrhagica ; 
constitutional hiemogenia ; thrombasthem'a of Glanzmann ; thrombopathia 
of Willebrand-JUrgens ; and hereditary pseudo-biemophilia. They bear a 
closet affinity to purpura baimorxbagica than haimophilia, and in some 
families tbe platelets are reduced. Nevertheless, the patients may suffer 
from hemarthrosis. The condition may be transmitted direct from one 
generation to another, and it often affects females more severely than males. 
Sporadic cases occur. Splenectomy has no influence on tbe disease. 

(f) Hsemorthagio states apparently hereditary in origin occasionally 
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occur ta which no abnormality can be detected in the blood or vet^U hj 
current methods of investigation. Clinically they bear most resemblance to 
the hereditary purpuras. It b aUvaya w'lse to take seriously the atatemenl 
that n patient b a bleeder, even though no coufinnatiou can ^ obUmed 
from the laboratory. , 

(7) Hereditary haemorrhagic telangiectasia (p. 851} b probably at least 
oa common aa hsmophilia. 


(0) H^orniLiA 

Definition . — A hereditary dbcase of males, characterbed by a tendency 
to uncootroUable hsemorrhage and a great prolongation of the coagulation 
time. 

Etiology. — The disease is inherited by the law of Naase, according to 
which it is transmitted only by females and manifested only by males, in 
Mendelbn terminology it b a aex-linked recessive ; theoretically it might be 
expected to occur in females in the proportion of I to 200 ailected males, bat 
it IS doubtful whether it ever docs in practice. 

Pathology,-”-!!! contrast to prothrombin deficiency, the blood in hemo- 
philia clots normally in the preaenco of excess of thromboHnaao. The db«a» 
naa therefore been attribute to inadequate release of thromboldnase, and 
thb again to imdue stability of the platelets. 

Symptoms.— The disease usually manilests itself in early life, but not at 
birth, so that there is no excessive hemorrhage from the cord. Severe hlred< 
iug at circumebion is commoo, and in €0 to 70 per cent, of recorded cases the 
disease was recognised before the second year. It is doubtful whether the 
bleeding is ever apontaneous, and there is no purpura, but excessive hsmor- 
thage may occur from a mere scratch, and great cruises or ecchymoses from 
trivial injuries. Some patleute cannot use a tooth-brush on account of 
bleeding from the gums. Epbtaxis is common, but internal bleedlrg u 
unusual, though htematuria, melaiua and hsmatomyelia have been describee. 
Trauma and dental extraction are tho most usual causes of severe bsmorrhage, 
and a rick of the muscles which would pass unnoticed in an ordinary boy 
may lead to an extensive iutramuecular hsmorrhago which loaves the patient 
exsanguinated. The bleeding b not bo much severe as persistent ; hence it 
is rare for the hemophiliac to die of a eudden profuse hremorrhage, be 
fades out of life owing to the inability to stop the slow continued loss of blood. 

The most remarkable form of bemorrhago, and one which is common, ts 
into tho cavities of the joints. The joints which Buffer most often the 
knees and elbows, but any j'oints may De affected. The swelling and eflunon 
take place with great rapidity, and with a great deal of pain. The joint is lot, 
tender, reddened, and the surnmoding tissues swollen. The temperature « 
raised to 101® or 102“ F. The elusion is almost pure blood, but as absolution 
proceeds it becomes a dirty brown colour, which stains the synovial membrane 
and the cartilages of the joint. It b sometimes absorbed rapidly, wd the 
joint restored to complete mobility. "When absorption is slow or eCasroBi 
repeated, coutmetion and ankylosis may cripple the patient permanently- 
la a joint often aCcctcd, there is always eonsiderable destruction tne 
cartilages and of the ligaments, with tho result that the bones arc exposed m 
undergo changes resembling those of ostco-arthritb. Osteophyte loimation 
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is, however, rare, and bo is bony aohylosis. Fibrous anicylosis is, on the 
other band, commoTi. The spleen is not palpable. 

Diagnosis. — The diagnosis is based on the family history and on the 
delayed coagulation of the blood ; the cytology and chemistry of the blood 
arc normal. The joints are sozneiimea mistaken lor tuberculous joints. A 
more serious error is to incise a hiematoma on the mistaken diagnosis of an 
abscess. Haemophilia should be diTerentlated from other hereditary hajmor- 
rhagic states and from acquired conditions, such as essential thrombocyto- 
pema. 

Prognosis. — It is said that less than 12 per cent, of haemophiliacs survive 
to puberty, but the disease undoubtedly becomes less severe in later life, 
though still present. A peculiar feature of the disease is its variability, the 
blood at times clotting almost normally, at other times seeming almost in* 
coagulable, and if the patient survives a severe htemorrhage there is often a 
temporary improvement in the blood. 

Treatment.— -Treatment is unsatisfactory, and it is much better to try 
to stamp out the disease by discouraging the reproduction of affected families. 
The only members of a hemophiliac family who can safely beget children are 
the unaffected males. Sufferers from the disease should be protected from 
trauma as far as possible, and operations should be discouraged unless they 
axe essential to life. Transfusion b the best general treatment and thrombin 
or snake venom the best local treatment. ^7beD a joint is distended with 
blood it should be aspirated ; needle punetares rarely bleed mneh. 

{b) HEREcnABY HsHOUBnaoic Telakoiectasu 

Definition.—* A hereditary disease characterised by multiple telangiec- 
tases, which canse hemorrhages from various sources, especially the 
nose, 

Etiology. — The disease is not strictly a blood disease, but a hereditary 
dystrophy of the capillary system, which is transmitted directly from 
generation to generation, affecting both sexes equally and behaving as a 
Mendetfan dominant. It is, in my experience, at feast as common as h®mo* 
philia. 

Symptoms. — Epistaiis generally begins in childhood and before any cutan- 
eous tehijsiectoses save bees recogs^d, but it tends to become more freguent 
and severe with advancing years. The telangiectases are not present at 
birth, and are sometimes not noticed till middle life. They vary in Hnd, 
appearing as dilated venules ; spider capillary networks ; punctate red 
or purple spots and blebs ; and raised nievi up to an inch in diameter. 
They are most common aboot the face, now and mouth, and the trunk 
and limbs are generally spared, except for the rips of the fingers. Epista^ 
is the common complaint, bat external bleeding, hajmoptysis, gastrostaxis, 
htematuria, or cerebral h^emorthage may occur. The blood is normal, except 
for the anarmia induced by the bleeding. 

Diagnosis. — This depends on the family history and the presence of 
telangiectases, and both these may be missed if they are not sought for. 
Few telangiectases may be visible, and cpwtaiis or alimentary bamoirbage 
may be the presenting symptom. Many cases are first seen by the rhino- 
logist. 
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Prognosis arid Treatment. — Thete is no cmatWt twatmeTit, sad 
death from hemorrhage occurs in a considerable percentage of the cases. 
Affected members of these families should, therefore, be strongly adrised 
agaiast having children, as half of their offspring nil] inherit the disease. 
Treatment of the nmvi by cauterisation or tadinia is only modttstdj 
enccesaftiL 


PROPHYLAXIS AifD TREATilSKT OP AHiEMlA 

Prophylactic. — A number of the diseases of the hlood*fonniog organs, 
such as acholuric jaundice and hemophilia, are pure hereditary drstrophies, 
and tarional treatment should be directed not to the individual hut to the 
stock, all those who carry the morbid trait being advised against xepro* 
ductioiL Prophylaxis of the acquired forms of amenua is not often feasible, 
bnt the relation of ansmla to nutritional disturhancea should be emphasised 
and especial care ahould be taken in the growing periods of Ufe, childhood 
and pregnancy, that the diet contains a sufficiency of iron and protein. 

Ireatment.— Good treatment is not possible without exact diagnoiu, 
and If a patient is ill enough to be treated for enstnia, then he or she is ill 
enough for an examination of the blood to be necessary. It is surarislng 
how often debility is mistaken foransemia, but the distinction is often difBcoit 
on clinical examination. Much time snd money are wasted by the prescrij^ 
tioQ of remedies which are not indicated, and the physician is confused and 
unable to evaluate the effects of treatment. It is a simple matter to testm 
haymoglobin, after rrhich a more detailed examination of the blood wti m 
advised if ansmia is found. Many disturbances of the blood are of a highly 
specific nature, and the appropriate treatment can only be clocidated by 
careful clinical and bsmatoiogica! study. It is no use prescribing iron for 
tho anmmia of scurvy, or vitamin C for the anemia of myxoedema. 

Treatment of nnmmia may unmask a latent hypertension, or very much 
more rarely, a latent polycytbmmia. On the other hand, no treatment save 
transfusion can raise the blood count beyond the normal level for the mm- 
vidual and there is no evadeocc that iron or liver can of themselves provoKe 
an excessive formation of blood. 

Symptomatic disturbances of the blood-forming organs, which are fsr 
commoner than their primary diseases, usually recover spontaneously u 
the cause can be removed ; jl it cannot, they rarely respond well to 
matic treatment. Many remedies for aoRmia have gained an unfoundea 
reputation by ^ing administered to patients who would have recovered 
equally rapidly without treatment. It is surprising, for exampl^hmr 
ewiftly tie blood may be regenerated alter a severe hffitaorrhage. 
other band, in chronic and porsbtent aniemias the dosage of the drugs whicn 
are useful in treatment is much higher, and the period necessary for trea - 
ment is much longer, than is often realised. Treatment can be 
the reticulocyte ensis, which ahould occur in the first fortnight, and by t 
rise in hsmoglobin, which should be over 1 per cent, a day, or approcmateiy 
10 per cent, a week in a severe anemia receiving optimal traataent. Patien 
who are severely anemic should be confined to bed, for this makes * 
difference to the speed of regeneration of the blood. A generous mixM 
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should be given, rich in vitamins, and liver or lddne 7 should be taken tvo or 
three times a week. Fresh air and sunshine or ultra-violet therapy also im- 
prove the patient’s condition, but too much should not be erpected from these 
andllary treatments, which by themselves will rarely influence a severe 
anemia. 

- Iron is of value in the majority of antemiaa of low colour index, especi- 
ally those which' are due to chronic haBmorthage, or to defective absorption of 
iron (idiopathio hypochromic aniBiniaJ, Recent studies lisve shown that the 
various preparations of iron differ greatly in their activity. Elemental iron 
as in ferrum redsetum, is rather inactive, on account of its insolubility. 
The' ferrous salts aro the most active, next the scale preparations, and then 
the ferric salts ; organic preparations of iron, such as ha?nioglobiu, in which 
the iron is “ masked,” have no therapeutic activity. Effective doses of sub- 
stances in common use are : ferrous chloride, or exsiccated ferrous sulphate, 
in each case 3 grains thrice daily after food ; Blaud’s pill (ferrous carbonate), 
which must be fresh and is often best prescribed as a powder, iii a dosage 
of 10 to 15 grains thrice daily after food ; aud iron and ammonium citrate, 
in a fluid mixture, 20 to 40 grains thrico daily after food. Intolerance of 
iron is unusual, and is usually due to suggestion ; the digestion improves 
in most cases, and with large doses diarrhoea is a more common complaint 
than constipation. Menorrhagia sometimes occurs, especially in women 
about the menopanse, and may require special treatment. Iron should 
not be given by injection. The majority of ampoules of iron preparations 
which are sold contain iaflniteaima) amounts of the metal, and are inefTective ; 
potent preparations cause much pain, and the injections may lead to iron 
poUoaloe— headache, vomiting, paralysis and even death. A patient too ill 
to take uon by mouth should be transfused. 

iii’cr and siomcch are often prescribed as if they were a panacea for 
all forms of aosaua, but in my experience they are of no value except in 
the small and well-deflncd group composed of pernicious aseemia ond allied 
megabeytic amemias. 'Whenever possible parenteral therapy should be 
used as it is the most ecooomical and effective. Soperconcentrated ex- 
tracts such as anahffinun have been introduced recently. They are often 
better tolerated than the cruder extracts but there is evidence that some- 
thing may be lost by these processes and such extracts may fail in 
nutntional macrocytic ansmia and anemia due to intestinal disease unless 
given fn extravagant amocuits. The Aati-Ansaiiii Preparaffons Advisocf 
Board of the United States Phannacopojia in 193S decreed that it would 
not assign any preparation of injectable liver extract a strength greater than 
15 units per c.o. Liquor hepatis purificatns, O.S-P-, contains 10 units per c.c. 
and there ate numerous British intramuscular extracts of the same type. 
In a case of pernicious ansemia of average severity treatment should be 
begun by the mttamnscular injection of one of these extracts m a dosage 
of 2 to 4 c.c. daily for the first 3 days. The interval between doses is 
gradually increaaea to a week or 10 days, and finally a maiutenauce 
dose ia determined, which will usually vary from 4 to 6 c.c. at intervals 
of 3 to 6 weeks. In occasional cases a sensitivity to the injected liver extract 
develops. This is more likely to happen when the intervals between injections 
are long, and for this reason it is unwise to exceed an interval of 4 weeks./ 
Patients who have become sensitive may be desensitised, though this is 
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iisaally » ptocodnre for tlie expert. Otlierwise recoorse slionld be tad ffl 
treatment by month. Treatment by mouth is also sometimes more effective 
in refractory types of megalocyUc anaimia, particulatly those associated intb 
intestinal disease and pregnancy. Whole liver, whether raw or cooked, u 
rarely to be recommended, as it is impossible for the patient to take it la 
adequate dosage or for a enffioient period of time. One of the oral liver 
extracts should be used, and particularly good effects have been claimed for 
proteolysed extract of liver. Desiccated stomach may likewise be a)wd, the 
usual dose being f oz. twice daily. When & patient comes under treatment 
for subaente combined degeneration, recovery may be acceleratcil by a 
course of massive liver therapy, 4 to 8 c.o. of an intramuscular extract daily 
for 0 weeks. I am coavincM that subacute combined degeneration can be 
prevented, and that ita progress in the early stages canbe arrested by adequate 
treatment. It has been wcU said that the daily maintenance dose is “not 
seme liver, but enough liver for the given case.” The blood ehould he kejit 
at 6 million red cells per c.mm., and 100 per cent, of hemoglobin, and it 
should bo examined at Intervals to ensnro that this level is maintained. 
Patients should be told that treatment must be continued for the rest of 
their lives and they should also be warned of the folly of relaxing treatment 
The disappearance of macrocytosis is probably tbe most reliable laboratory 
test that treatment is adequate. Whatever the level of the blood count, 
panestbesis or similar nervoos symptoms suggest that enough effective 
substance is not being given. Infections and old oge both increase tbe dosage 
necessary for the control of pernicious anmmia. . t 

Syiroehiorie acid is of value in the tpeatment of the dyepepsi* of simple 
achlorhydric and pernicious anmmia, but it has no effect on the ensmia. 
Heroic doses are unnecessary, 20 to 50 of the dilute acid at mcsl* 

time being suiBcient. If desiccated stomach is employed, hydrocblorie acid 
is not oso^y required. 

Arsertic is a drug which was formerly ndministered in all forms of anffiKus, 
but its use is DOW becoming restricted to leukemia and erythrsemis. It is 
usually given as liquor aiecmcalia, beginning with 2 minims and iacreuing 
to 10 to 16 minims thrice daily, after meals, until the desired effect 
is produced, or signs of iutoxicaliou begin to appear. The drug u 
then discontinued for 4 to 6 days, and resumed in a smaller daily 
the maintenance dose being detctmiDcd by tbe clinical condition and the 
blood pictnie. 

jf-royj and to a less extent radium and the products of the cj/elolTon are 
employed in two ways in diseases of tbs blood-forming organs t m small doses 
as a stimulant, and in largo doses as a depressant. Stimulating do^ are 
used in agranuIocvtosU and in purpura htrmorrhagica, but this form of treat- 
ment can hardly be said to have established itself yet. Depress.ant doses ^ 
employed in Icuksmia and polycythiemia ; the rays may bo apph’ed to tM 
bones, to the spleen or to enlaced glands. The best resale appear to w 
obtained with small doses frequently repeated. In leukffimia treatment u 
stopped when the white count has fallen to about 15,000, os the fail may 
continue for 2 or 3 weeks after cessatiou of treatment ; it should bo lesuoca 
whenever the white count rises above 60,000 cells per c.mm. 

' ^ Transfusion is increasingly employed in the treatment of anmmi^ 
ticularly the transfusion of the concentrated red cells which remiin after tee 



PROPHYLAXIS AND TRKATMENT OF ANEMIA 856 

plasma has been reniovecl. Ne^'etthelesa, it is essential!/ an emergency 
measure, and as it has a definite mortality, it should be advised vdth as much 
circumspection as a surgical operation. It is indicated when the patient is too 
ill to react to curative treatment or when it is necessary to bring him into 
condition for treatment directed at cause of the anaemia. Donor and 
recipient should always belong to the same group, fresh sera should be em- 
ployed for the grouping and a direct compatibility test should be carried out 
before transfusion. Under ordinary conditions the advantages of working 
with citrated blood outweigh any theoretical disadvantages. The blood 
should be administered slowly by the intravenous route, though in cases 
of special difficulty transfusions may be given into the marrow cavity of the 
sternum or in children the tibia. The commonest cause of death after blood 
transfusion is cardiac failure due to overloading the circulation in patients 
with long-standing anaemia, toxaemia or catdjo-vascular disease. The con- 
dition of these patients is quite different from acute hsemonhage or shock 
and the blood must he given at a much slower rate. This should not exceed 
1 c.cm. per lb. of body weight per hour in chromo illnesses, and if the hasmo- 
globin is below 25 per cent., it should not exceed 0-5 c.cm. Even when every 
care is taken reactions occur, especially in febrile patients. The anaphylactic 
type of reaction occurs during or immediately after the transfusion. It is 
OQsracterised by dyepneea, cyanosis, swellingof the fsce, and urtiesrial rushes, 
andit respondsto treatment byadrenalineormorphine. The hscmolytie type 
of reaction may occur during the transfusion, or some hours latex. It is 
characterised by tingling pains in the veins, nrseordial oppression, cyanosis, 
rigors, high fev'ur, Incmoglobinuria and |sundice ; death may occur at once, 
or later from snppression of urine. Suppression of urine is probably less lUrsly 
to occur if the urine is dilute and albibe, and it is therefore advisable to 
prescribe extra flmd and alkalis for 2i hours before and after a transfusion 
when there is time to arrange this. A single transfusion of a pint of blood 
raises the hsemoglobin on an average about 10 pet cent. This is rarely sufficient 
forpatientswho are severely collapsed and anaemic, as after a bad hsematemesis, 
and in such cases a cannula may be tried into a vein and 2 or 3 litres of blood 
may be slowly introduced at a rate of 90 to 160 c.c. an hour. 

L. J. 'Wirrs. 



SECTION X 


DISEASES OF THE SPLEEN AND THE 
RETICULO-ENDOTHELIAL SYSTEM 

INTRODUCTION 

Tnc spleen is a composite organ made sp of various tis.fnes which sre 
also found elsewhere in the body. Any individual tissue, not only in the ^Icen 
but wherever else it occum, may be simultaneously attack^ by disease. 
Thus, the chssijiealxon of diseases of the eplcen is difficnlt, because few of the 
diseases are con&ned to this one organ, and many are fully described, in their 
clinical aspects, in other sections of this volume. 

In order to understand some of the difficnlt and, in many ways, stiU 
anomalous diseases of the spleen, it is essential to constder briefly the structip 
and functions of the organ. An important general point is the essential 
" lobularity " of the spleen, which ciplains the features of many pathological 
conditions (e.y. infarcuons) and abnormalities. 

The tis8ue.s which make up the human spleen arc : 

1. The U^jtopotETio or Blood^formtuo Tissots.— In the fetw the 
liver and spleen ate the chief blood-forming organs. In post-natal life the 
bone-marrow takes over this function, which, however, can be called 
mat activity again in both the liver and the spleen in a number of blood 
diseases. 

2. TrtR LYiiraoiT) TissrrBS.— These arc found in the spleen as tb* 
hlalpighian bodies, and elsewhere as tlic lymph nodes and collections of 
lymphoid tissue scattered widely through tbo body. 

3. The RETicoLo-ENUornELUL Tissues. — The cells of this tissue hne 

the spleuie blood sinuses, and occur abundantly in the pulp. Elsewhere they 
are met with as the EnuS'er cells of the liver, in the bone-marrow, m the 
lymph glands and in other situations. , 

4. The Vascular Structures. — These arc peculiar, and are described 

subsequently. The spleen is in direct connection with the portal venous 
system and, of necessity, is involved in many diseases and abnomiabtics o* 
that system. This fact, together with others already mentioned, bnng toe 
liver and spleen into close rclationsbip in disease. . 

6. The Sutportiho Tissues. — ^Tbese consist of the capsule, the trabecui®, 
and the reticulum of the pulp. 

A diagrammatic sketch of a splenic lobule is provided (Fig. 20). It m*! 
require modification or correction in fntnee, but without some such scheine » 
mind, it is difficult to correlate structure with functions, and to eipiam toe 
reactions of different parts of the spleen in disease. . , 

Functions. — It has long been mown that the spleen, by ^ 

no funetjoa essential for bfe, and that the organ can be removed '”t 0 oo 
permanent harm to the individnaL The functions of the spleen are those 
su 



INTRODDCTIOK 857 

its component parts, and nothing need be said here of splenic fnnetions in 
relation to the hsmopoietio and IjmpUatic Bystems, as these are dealt with 
elsewhere. The activities of two structural parts, namely, (1) the spleen 
as part of the ReticulO'EndotheKal System, and (2) the spleen as a blood 
rcsen’oir, require more detailed considcfation. 

1, Tub Splben as taut op mu liBTicaiO'EsTtOT/JSLiAL Systb^i. — ^T he 
spleen contains the largest collection of cells of this system in the body, and 
is necessarily involved in all diseases in which these cells react. Some diseases, 
particularly alTectmg the reticulo'endolhelial system, are dealt with separately 
(p. 865), hut it is important to summarise the main functions of the spleen as 
part of the retIcaJo-endotbelia} 


system. These are : 

(а) Phagocylcsis. — This is a 
most active splenic function, 
resulting in the destruction of 
bacteria, protoroaflnd red blood 
corpuscles. This“liJteringout*' 
activity at once brings to mind 
the spleuie changes in infections 
(typhoid fever, malaria), and 
the enlargement of the organ iu 
hemolytic anasmias (pernicious tUipsold - 
anRimia, acholuric iaondicc). 

(б) Sforape.— The cells of 

the xeticulo-cndothelial system Malpishuin 
play an important part m the CcrpuWt 
intermediate metabolism and 
storage of fats, lipoids, hffimo* 
globin and iron. These functions 
are referred to in greater detail 
in connection with Gaucher’s 
and other diseases. j',a 

(c)Forfnvtwno/blood celU . — 

Celia of this system (mono- 
cytes) enter the blood stream, and alter the blood picture in a number of 
diseases. 

(</) Development of mmtmily rewiiona. — One such reaction is the 
phagocytosis of invading micro-organisms, referred to previously. Much 
work has also been done suggesting that the xetioulo-endothelial cells are the 
main source of antibodies, anritoiuis, prccipitina and ogglutiuina. It is 
certain that in chronic infective diseases these cells most abundantly react 
and proliferate {e.g. the giant celfa and histiocytes of tuberculosis and syplMs). 
Some hitherto unexplainable examples of splenomegaly (reticulo-cndotheliosis 
of the epleen) may come into this category. 

2. Spleen as a Blood Rescrvoib. — The contractihty of the spleen 
has long been recognised, but its significance was not appreciated. It enables 
an extra supply of blood to be suddenly withdrawn from the organ and 
poured. into the general circulation in bodily emergencies — hemorrhage, 
exercise, emotion. Study of this function involved an inquiry as to how blood 
is stored in the spleen) and this not only emphasised the peculiar vascular 
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Birangemcnta and stnictorea of tbe organ bnt also explained, in part at !«»!, 
some well-known pathological changes in enlargement of the spleen viicli 
prenously were puzzling. 

No hypothesis of the mechanism of the splenic circulation fits the facts 
80 well as the “ two-way blood flow through the organ suggested in Fig. CO. 
Taking this view, blood normally flows through the eplenio artery, arterioles 
and blood sinuses, to return at once through the veins. Some blood a, 
however, deflected in order to be stored in the spongy pulp among the re ticulo- 
endothelial cells, and ready to be restored at once to the venons ontfiow oa 
contraction of the spleen. Blood reaches the pulp through the walls of tbe 
“ ellipsoids,” and a short description of these strnctnres, which are pccalUr 
to the spleen, is essentia]. 

Ellipsoids are thickenings of retlculo-endothelial tissne snziounding tha 
terminations of the fine “ penlcUlar ” arterioles. They act potectiflly u 
valves, and through chauuets in their loosely formed walls blom-ccIU reach 
the pulp. It is at, or about the ellipsoids that perivascular hsmonhagci, 
with their peculiar end-result referred to subsequently, occur so commonly in 
many forms of splenomegaly. 

It is evident, ] ndging from clinical results in purpura hsmorrhagica (p SiC), 
that the spleen must have eomo important influence on blood-platelet fonna- 
tion or destruction, but the mechanism is not understood. 

Another fact concerning tbo spleen, diScult to explain but well recogniseil 
clinically, is the apparent resistance of the splenic tlssnes to tumour growth. 


A. DISEASES OF THE SPLEEN 

ABNOP.M.VLITIBS OF THE SPLEEN 

The spleen may be completely absent, or may take the form of 
spleniculi (syn. splenunculi, accessory spleens) scattered throughout the 
upper abdomen. A few small accessory spleens, in close prosimity to ao 
otherwise normal spleen, ate quite cotnoion, and abate in all pathological 
processes of the main organ. 

Congenital lobulation U occasioonlly found, and emphasises the eascutul 
lobular structure. Normally only tbe characteristic notch or notches on the 
anterior border persist as evidence of this fact. 


FLOATING SPLEEN 

Synonyms. — Wondering Spleen ; Movable Spleen ; Dislocation of lb< 
Spleen. 

Etiology. — This condition occurs almost exclusively in females, and nisy 
cither form part of a general visceroptosis or follow enlargement of the organ 
from disease. Trauma may be a direct cctiological factor, especially when tn« 
spleen is enlarged, and dislocation may occur quite euddenlr. The quesuon 
of whether supporting ligaments ato tom or only stretchea has been ciue 
disputed. 
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RUPTURE OF THE SPLEEN 

Pathology. — A floating or dislocated spleen has been fcrtmd in almost 
every part of the abdomen, even in the pelvis. Perisplenitis generally 
supervenes, and the organ becomes fixed ia position. If diseased, the organ 
may continue to enlarge in its new location. 

Symptoms. — ^Apart from those caosed by complications, the symptoms 
may be very indefinite, and consist chiefly of localised pain from perisplenitis, 
and the effects of prcasnic on adjacent organs or on the intestine. 

Certain complications may arise. Prior to fixation, acate twisting of the 
pedicle may lead to abdominal symptoms resembling those following twisting 
of the pedicle of an ovarian cyst. Slower torsion of the pedicle leads to simple 
atrophy, without symptoms. A number of other rare abdominal complica- 
tions, due to traction on abdominal vucera, have been described. 

Diagnosis. — This depends on the di^very by abdominal palpation 
that the ^lecn is absent from its normal position (although clinical proof of 
this is dimcnlt], and of the presence of a tumour. Diagnosis may be easy if 
the characteristic shape and notches can be felt through a lax abdominal 
wall. If, however, the organ ia fixed, carcinoma may be closely simulated. 
Examination under an ausstbetic may afford help, but often a correct 
diaraosis is only made by laparotomy. 

Treatment— Splenectomy is to be recommended in the majority of 
cases. 


INFARCTION OF THE SPLEEN 

Infarction of the spleen may be aseptic or septic. Totcl aseptic infar^ion 
ia probably commoner than is soppo^, especially in cardiac disease. It 
does not ^ve rise to symptoms, and may be found accidentally at necropsy. 
Total seplto infarction is very rare, but may lead to abscess formation. Partial 
iRfarction or mulitple infarctions, both aseptic and septic, arc common in a 
great variety of diwaaes. Apart from local treatment for pain, they generally 
require little attention, unless abscess supervenes. 


ABSCESS OF THE SPLEEN 

This may be single/ but is more often multiple and the seguel to multiple 
septic infarctions. It occurs in typhoid fever, phlebitis, erysipelas and other 
infective conditions, and is dangerous because it so often escapes detection 
until rupture and peritonitis ensue. The diagnostic signs — ^which, however, 
arc not confined to this disease — are sudden pain, tenderness and acute 
perisplenitis with an audible friction rub. 


RUPTimE OF THE SPLEEN 

.Stiology. — Rupture of the spleen may occur in a healthy individual as 
the result of injuiy, but is more common when the organ is enlarged and 
diseased. The first is chiefly of interest to surgeons. The second (sometimes 
called " spontaneous rupture is of mnch importance to the physician and 
also in medico-legal work. Bpoutaneous rupture may take place in acute 
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infective diseusca {e.g. tjfphoid fever), in cbronic infections (e.g. malaria), ia 
lenkjcnua, and in other vatictiee of splenomegaly. In all of these the fpleoio 
capsule is altered by inflammatioa, bj distension, by dise.ase, or by a comhisa- 
tion of these conditions. ^Vhcn a spleen has undergone great and rapid 
enlargement from any canse the danger is particularly severe, and too robuit 
cliiucal examination of a leukmmic spleen has resulted in niptitrc of the tUa 
and stretched capsule. Tiauma, to cause rupture of an acutely enlarged 
spleen, may in fact be so alight as to escape notice, and may be very indinct 
in its application. 

Pathology. — ^Tlie rupture may occur in any part of the organ, and the 
tears may be longitudinal or tranaversc, single or multiple. As a rule, both 
the capsde and splenic tissues are tom, but “ delayed rupture ” may ensoe 
nhen the splenic tissues arc only bruised, and a collection of blood finally 
bursts through the capsule. 

Symptoms and Diagnosis. — In most cases the patient erpcricnccj 
sudden violent pain in the region of the spleen, followed almost immediately 
by dirziness ana collapse. The clinical pictnre is soon simply that of a seven 
internal hmmorrhage, and if the patient ia unconscious an accurate diaguosis 
may be impossible in the absence of a previous medical history. 

iPrognosis.— This is improving with the advances in emergency 
but is still ve^ serious, especially m conditions of actual spletue disease. 

Treatment.— This is surgical. 

SEPTIC SPLEEN 

Synonym.— Acute Splenic Tumour. 

This condition is an acconip-aalincnt of a great variety of infective diseweSi 
and the recognition of splenic enlargement may be important in the general 
diagnostic picturu [e.g. typhoid fever, infective endocarditis, abortus fever). 
Pathologists divide septic spleens into two types — the " red " spleen, mwt 
characteristically seen m typhoid fever ; and the “ grey " spleen, common in 
pneumonia, infective endocarditis, and in most septic conditions. 

In the recognition of slight splenic enlargement, percussion is difficult and 
far less trustworthy than palpation of the tip of the organ below the nh*. 
It should be remembered that the spleen may be felt in various sitaatioM 
below the left costal margiu, sometimes nearer the xapliistcmnm and 
times in the extreme dank. Palpation is easier ia an individual with a brosd 
chest and wide costal angle than in the oppomte type. 


CHRONIC VENOUS CONGESTION OF THE SPLEEN 

This occurs in congestive heart faduxe, but is of no clinical significance.and 
the spleen is seldom obviously enlarged daring life. In portal hepatic cirrhMO. 
enlargement may be very considerable and form a real splenomegsly* It u 
tempting to suggest that the enlargement is due simply to back-nreasttre and 
congestion of the portal venous system, but all attempts to bring a wut cn_mm 
^lenic enlargement experimentally in this maimer have been a signal Jautne. 
The considerable splenomegaly noted in some cases of hepatic cirrhosis oos 
therefore be due to some unknown factor or factors. 
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CYSTS OF THE SPLEEN 

Three varieties of cysts of the spleen have been described, namely, dermoid, 
echtnococcns (hydatid) and seroos or hajmotrhagic. All ate uncommon. 
Serous or Itamorrhofic cqifs will alone be dealt with. 

./Etiology. — iios been claimed that this variety of cyst is congenital, 
and also that it may follow injury. The exact facte, however, are unlnown, 
bnt wbea/mce formed they continue to grow slowly and inde^tely. 

Pathology. — Serous or hmmorrhagic cysts may be single or multiple. 
They contain » mixture of fluid and light chocolate-coloured debris, with 
abundant cholesterol crystals producing a distinct sheen. Perisplenitis is 
common, bnt rupture is rate. A cyst may be deep within the splenic tissues, 
or may project backwards. 

Syriiptoms. — The cysts may be large enongh to bring about splenomegaly. 
If they project backwards, a tbinned-out but apparently normal anterior 
mar^n, with the characteristic notehe.<<, may be felt through the abdominal 
wall and eimnlate other forms of splenomegaly. 

The only pathognomonic sign is fluctuation, bnt even when this is detected 
the diagnosis from congenital cystic Idducy may requiie to be made. Repeated 
attacks of acute perisplenitis are a noteworthy feature. 

Treatment.-^plencctomy should be performed os early as possible, 
before dense perisplemtic adhesions have formed. 


PERISPLENITIS 

Perlspleoltis, or mflammstion of the splenic capsnle, is mentioned in 
connection with a great many acute and chronic disease?, and is of considerable 
clinical importance. When acate, there is generally associated pain. Peri- 
splenitb may be detected either by manual palpation or frequently only by 
the aid of the stethoscope over the tender area. It may, when acute, as already 
indicated, be of real magnostic importance, while in the chronic stages it 
may present a serious problem to the surgeon and hinder or prevent aucccssful 
splenectomy. Dense perisplenitic adhesions between the upper pole of the 
spleen and tlie vault of the diaphragm arc the gravest danger in the technique 
of splenic saigeij. PcjispJfiojtis over tie aaierioi surface of tic spleen, even 
when of long duration, seldom gives rise to adhesions, and may show the same 
" Bugai-iccd " appearance as in Pick’s disease. 


CHRONIC ENLARGEJIBNT OP THE SPLEEN 
Synonym. — Splenomegaly. 

Chronic eplenic enlargement may be simulated by: (1) Tumours, en- 
largements .‘ind displacements of tie left kidney. (2) A greatly enlarged 
left lobe of the liver. (3) A roUed-up carednomatous or tuberculous omentum. 
(4) Carcinoma of the splenic flexure of the colon. (5) Carcinoma of the body 
of the stomach. If these can be excluded, then a mass felt in the left upper 
abdomen is almost certainly an enlarged spleen. 
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lii this section only tho chronic enlargements of the spleen not dealt with 
elsewhere \ri!I be considered. Splenomegaly U a featore of many disea*??, 
both in tho tropics and in temperate climates. Mention may be*made of a 
few examples — malaria, hala-azar, gchistosoimasis (including Egyptbn 
splenomegaly), anfcmia^, leuVfemias, tnbetculosis, syphilis and Hodglii’s 
disease. 

The composite structare of the spfeen in relation to the pathology of many 
of the above diseases is discussed ctsewbere. 

In most splemc enlargements, as chronicity increases, changes occur in 
the trabccnlaj and reticulum, which become thickened, and tho whole spleen 
becomes dense and fibrous. , 

Changes in the vascular system are common in splenomegaly, and are of 
such peculiar type aa to teqnitc description. 

Tascidar changes fn ejiltnomtgahj. — These are of two main types : 

1. Thrombosis, often followed by tunnelling of the organised thrombtu 
so as partially to restore the circnlation of the main splenic vein or even of 
the portal vcm. This thrombo-phlebitic lesion, to which particular attention 
was drawn by ’ffarthin, is found at necropsy in a number ofpatients who have 
auffored, from long-atanding aplcnomegary. The splenic enlargement may be 
enormous ; hepatic cirrhosis and ascites arc common in the late stages ; and 
cUnically it is impossible to separate this type of Rpicnomegaly fiom that 
shortly to be described as “splenic anaemia.'’ Tho exact cause and sigaifi' 
cance of “ thrombo*phlebitic splenomegaly ” are not understood, but the 
condition may be simply a complication of tho more ordinary type of 
splenic ansmia. 

2. " FibrO'sidcrotic oodoles,” dns to organisation of perivoscalir 
hsmorrhagea in the neighbourhood of the ellipsoids. This lesion, which 
appears to bo entirely non-specific, may be present or absent in almost any 
form of splenic enlargement. It is often particularly well seen in chroi^ 
“ splenic ansemia,” but may be found abundantly m the spleen removed 
from a child suffering from achoinrio jaundice. In a cut section of the spleea 
the nodules present a striking appearance as amall firm yellowish-brown 
nodules, standing out from the surface, and aptly compared to "flakes of 
tobacco-lcaf.” Originally described by Stengel, they have recently attr^cd 
much attention under the name " Gandy-Gamna bodies." It was cl-rimed 
that they were evidence of a atrcptothrii infection invading the spleen and 
the cause of the splenomegaly, but this view ia now given up. How they anse 
is uncertain, but they are readily recognised to be the result of orgamaation 
of a hemorrhage round a sinall arteriole, and consist of fibroblasts, crystals 
of iron phosphate, and phagocytic cells containing abundant golden-yelioi' 
hoemosiaerin. 


SPLENIC ANHJIHA 

Synonym. — Hepato-hcnal Fibroris. Old synonyms ; Banti’s disease , 
Banti’s syndrome. . 

Splenic anaemia ia the moat common, and also the most difficult, form c 
chronic aplcnomegaly met with in this countp'. ^ There has been moen 
trouble with nomenclature, much difficulty in interpreting the •P.'®®' 
luatology, and much discussion oa to whether we are dealing merely wjtn * 


SPLENIC AN^^nA 
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clinical ^drome or a trne pathological entity. Originally descrihed ca 
“ anasmia splenica ” (1866), and aa *' ^lentc psendo-lcnijEinia *’ in the days 
before the pathology of the leukcemiaa was understood, the name “ splenic 
anasmia ” was again brought into cKoical use by Osier (1902). Confusion 
has always been rife over the relations of the disease first described by Band 
in 1883, and amplified in subsequent descriptions by him np to 1910. It may 
be said at once that the clinical phenomena in splenic ansmia and Banti’s 
disease are identical in all respects. Argument has centred round the problem 
of Banti’s somewhat varied description of the pathology of the spleen in his 
cases, and whether the changes described by him are pecnliar and diagnostic 
of a distinct pathological entity, rarely if ever found elsewhere. The matter 
is now of no clizucal importance nnleas or nntU a definite jctiologica! cause for 
this common type of splenomegaly is discovered, but to avoid confusion it 
would be better if the term “ Banti’e disease ” were omitted altogether from 
clinical use, and the older terra “ splenic anaemia ” retained. The synonym 
“ hepatO'lienal fibrosis ” is an attempt to indicate the main gross pathological 
changes characteristic of this syndrome or disease. 

Definition. — A chronic disease or syndrome characterised by 
splenomegaly, moderate anaimia of the bypochrouaic typa with low colour* 
index, leu^enia, end a tendency to bsmorrhage, especially from the 
stomach. The terminal stage is associated with hepatic cirrhosis, jaundice 
and ascites. 

.ffitiology,— This is unknown. It is usually stated that the splenic 
changes appear first, and the hepatic fibrosis subsequently. Heredity plays 
no part. The condition is generally held to be more common in males than 
females, but in a personal series of 45 cases, 22 were males and 23 females. 
It is a very chronic disease, probably never recognised ot its outset, but the 
first symptoms often appear (25 out of 45 cases) before the age of 30 years. 

Pathology. — The characteristic histological changes in the spleen may 
be briefly summed up as peri-arterial luemoTrhages (some of which may 
develop into fibro-siderotic nodules) ; dilatation of the blood sinnses ; 
proliferation of histiocytic (reticuIo-endotheUal) cells around the sinuses and 
in the pulp ; and generalised fibrosis of the txabecul® and leticnlnm. The 
Malpigman bodies also share in the fibrosb. The liver changes vary greatly 
in degree ; the earlier changes are little known, but the later stages differ 
in no way from those of ordinary hepatic cirrhosis. There are no other 
primary pathological changes of importance. 

Syitiptoms.-^plenomegaly is essential, but its degree varies. The average 
weight in a series of cases was about 900 g., though the weight may be 
as much as 3000 g. The spleen feels smooth, firm and uniform. 
Sloderate ansenua b the rule, unless the case b complicated hy recent 
hsmoirfaage. An average red cell count b perhaps S to 3 millions pet c.mm. or 
more ; hsmoglobin 30 to 60 per cent., and the cotour-index always below unity. 
The leucocytes are diminished, being seldom over 6000 per c.mm., and a 
common average count b 2 to 3000 per c.mm. There are no characterbtic 
features in stained films. 

Haimorrhage from the atomach (derived especially from large veins 
passing in the gastro-splenlc omentum " vasa brevia " or occasionally from 
oesophageal veins in the late stages of the disease) occurs in a large percentage 
of cases, and may be copious and repeated. More rarely, intestinal bleeding 



8C4 


DISEASES OF THE SPLEEN 

occurs, or the skm may show puipora simplex. The skin is generally light 
yellow in tint, but brownish pigmentation is not uncommon. 

The terminal stage of the dis^e is identical with that of ordinaij’ hepatic 
cirrhosis, with signs of portal obstmction, ascites and jaundice. 

Course. — ^Thu is chronic, the duration varying from several to many 
years, and in the majority from 0 to 12 years. 

Diagnosis. — The diagnosis is made merely by a process of exclusion 
after considering all other forms of chronic splenomegaly. The spleen is 
larger than in most cases of ordinary hepatic cirrhosis. The association of 
ttoxnua and Icucopenia is important. 

Prognosis. — This is invariably bad, but greatly depends on the onset 
of complications, such as hsmorrhage, hepatic cirrhosis, ascites and possibly 
thrombosis of the splenic or portal vein. Most patients die from hasmorrhsge 
or hepatic imsuffieiency, bat a few simply from asthenia. 

Treatment. — This rcruains unsatisfactory, since the mtiology is unknown. 
The constant hypochromic aniemia has received insufncient attention in 
the past, and in the absence of actual hjcmorthage it is generally^ possible 
by intensive iron therapy to raise the hxmoglohin percentage conflaerably, 
with great improwment to health. After severe hiematcmesis blood trans- 
fusion may be required. 

Apart from this general treatment, splenectomy has been the chief 
therapeutic measure recommended, based on the view that the changes in 
the spleen, whatever their origin, occur first and later influence changes 
in the liver. This hypothesis is by no means nniversaUy held, and some 
mnintain that the course of this chronic disease is unaltered by spleoectorny 
at any stage. It is certainly true that splcnectomv docs not prevent the 
occurrence of severe and even fatal hsematemesis, which has been not mth 
several years afterwards. On the other hand, striking improvement 
been obtained even in late and tmpromiring cases with ascites. It is 
moreover, that some of the failures of splcnectomv must now be set down 
to errors in diagnosis, since the difTcrentiation of diseases such as 
e^hroblastio anenua (p. 821) is comparatively recent. On the whole, 
while opinion remains dirided through lack of positive knowledge, both of 
tttiology and piogiesa, splenectomy should be reaeri'ed for cases in which 
reasonable health is not being maintained in spite of active treatment of 
the anmmia. Enormous splenomegaly or repeated attacks of pcrisplcmt’* 
are other indications for surgery. If splenectomy be decided upon, tb« 
blood platelet count should be carefully watched (os in every opciatien of 
splenectomy), and, if the connt is high, the operation should be deftr^ 
A rise in the platelet count occurs after splenectomy, and if figures of 7 w, 0 W 
or more per c.mm. are reached, there is some danger of widespread and even 
fatal thrombosis in abdominal veins or elsewhere. ^ , 

The alternative to splenectomy is X-ray treatment applied over toe 
spleen, which may reduce the size of the organ, but does not influence tee 
course of the disease. 


TU13ERCULOSI8 OF THE SPLEEN 
Although the ^lecn shows tubercles in olmost cveiy fatal case of 
culosis, localised infection leading to chronic splenomegaly is rare. 
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does occur, however, and the splenic enlaigement, which may he consider- 
able, presents a difficult problem in diagnosis. The true pathology is seldom 
suspected, unless active tuberculosis is known to exist in other organs. 
In such circtuostances, however, an amyloid spleen might first be suspected. 
The treatment most obviously vary in relation to the presence and course 
of tuberculosis elsewhere, but massive tuberculosis of the qilecn should be 
regarded as dangerous and splenectomy is indicated. 


TUMOURS OF THE SPLEEN 

Simple tumours are very rare, but fibromas, h:emangtomas and lymphan- 
giomas have been noted. 

Sarcoma is the only primary malignant tumour. Primary carcinoma of 
the spleen, because of the absence of epithelial tissue, cannot exist, and the 
rarity even of eecondary carcinoma has been commented upon. 

Sarcoma Is of two types — one diiluse and tbe other arising in, and 
producing great enlargement of, the Malpighian bodies. There may be 
great difficulty in deciding whether tree tnmour growth exists, or merely 
excessive proUferatioa of reticulo-endothclial cells. Secondary Uoduica m 
lymphatic glands may afford the only proof. Diagnosis is impossible Tritbont 
laparotomy. Splenectomy should be carried out, and cases of permanent 
cure are on record. 


B. DISEASES OF THE RBTICULO-ENDOTHELIAL 
SYSTEM 

Two prominent sites of reticulo-endothclial cells in the body have been 
referred to when considering diseases of the lymphatic aystem (p. 870) and of 
the spleen (p. 856). These cells occur, however, and are important in other 
giluations, such as the bone-marrow and the liver (Kupffer celb). Confusion 
often arises because different terms aro applied to the cells of this system, 
and it may be well to mention that monocytes, histiocytes, giant cells, en- 
dothelial cells and large mononuclear cells may all be derived from reticular 
cells and from endothelium. The chief functions of these cells, wherever they 
occur, are set out in the description of the spleen (p. 856) and do not require 
repetition. In many diseases they proliferate greatly, and form an important 
part of the histological picture. Attempts have been made to classify some 
of these conditions under the term “ Reltculosei," but more justification seems 
required for any selection from a heterogeneous collection which includes 
tubercle, syphilis, Hodgkin’s Disease, certain Blood Diseases and many 
Tropical Diseases. It is better to d^ribe all these diseases as separate 
entities until an eetiologica! classification for all of them becomes possible. 
There is, however, one small group not dealt with elsewhere, in wmeh pro- 
liferation of reticulo-endothelial cells associated with their fonction of lipoid 
storage is the dominant featnre. This group, probably metaboh'o in origin, 
28 
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is often included under the tcnn “ JApoidotu," and ita inembera are d«scril»ij 
belcnr. 


GAUCHER’S DISEASE 

Definition. — An uncommon chronic disease, arising in earlj life and 
first characterisad clinically by pfogtesaive splenic enlargeraent; bepatie 
enlargement soon follows the splenomegaly; and, finiUly, the two organs are 
enormous. The condition is due to a peculiar type of rcticolo-endothelial 
hyperplasia, in which the cells (in spleen, Urer, bono-mairow and clsewberc) 
arc filled with a lipoid sabatance named kcrasln. 

iStiology. — ^This is nnknown, but it is possible that the condition is doe to 
an inborn error of metabolism. The disease begins very insidiously in earlp 
life Host c.isea are recognised before 10 years of age, oat in a few, only in 
adult L'fe. In a well-known published series, females ontntunber mates as 
much as 7 to 1. The Jewish race exhibits a special proclivity to this d5see«, 
but it is found in other races. Familial incidence is important, as ailor^ng 
some evidence of an inherited aboonnality. As many as four children in a 
sin^e generation of one family have euffeied from the disease. 

Pathology.“The reticulchendotbelia! cells, wherever they occur, bewoe 
enormously dbtended with “ kerasio,” which is not donbly refractive to light. 
In pataEn sections the large foamy cells are very chetactciistic. The eplM^v 
ana later the liver, are grossly enlarged and smooth, and large collections of 
the cells in the bone-marrow may Ultimately lead to apontaocons fractures. 
(Seep. UOS). 

Symptoms,— Slowly progressing splenic enlargement is the first and 
cardinal sign. Tie enlargement eooa toimi a distiaefc bolgo on the left side 
of the abdomeo, and nltimately is enormous. This is followed later by 
enlargement of the liver. Ultimately the two organs may be so encrinow 
as to appear to fill the whole abdomeo. The lymph glands arc never enlarged. 

The eyes ahow a phenomenon which is to constant as to be almost pathog* 

nomonic : a brownish-yellow wedge-shaped thickening, or pinguecuKs, appears 

first on the nasal, and later on the temporal, side of each eye. The elan of 

the face, neck, forcams oad hands frequently shows a peculiar browMb- 

yellow solid pigmentation, or mottling, which may also be seen over both 

legs and ankles. The pigment does not appear to be hBmosiderin. Ilsmc*^* 
rhage from mucons membranes (einstnxb, bleeding from the gums) is commem 
but never severe. Small hsmorrhagea and hemorrhagic pimples are frequent 
in the skin, particularly in areas liable toslight trauma. There are no character- 
istic changes in the blood, and aniemia is absent except in the very 
stages. Apart from the inconvenience due to tho enormous abdominal 
distension, the patients may complain little, and the mental faculties 
unimpaired. 

Course and Termination. — ^Tbe disease is very chronic, but exhibits a 

slow and progressive advance. Cases ara on record of over 40 years’ duration, 
and of 20 years after eplenectomy in adult life. Death often ensues from soo* 
interenrrent disease. 

Diagnosis. — ^The familial history; early onset; great and progr^ive 
splenomegaly ; hepatic enlargement ; changes in the eyea ; pigmentaboa , 
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and great clironicity — these constitoting an almost characteristic and nn- 
mistakable picture. Glycogen disease (p. 719) ia distinguished by the great 
hepatic enJargement, together with an absence of splenomegaly. 

Treatment, — Bplenectomy is to be recommended, in childhood if possible. 
Even if cure cannot be promised, tb® patient is relieved from the enormous 
subsequent abdominal distension. 


N1EHANN*-P1CK‘S DISEASE 

Synonym. — Pick-Niemann’a Disease. 

Definition. — A rate more or less gcncratiscd disease of the reticulo-endo- 
thelxal system, confined to infancy or very early childhood nnd rapidly 
fatal. First described by Kiemann (1D14) and Pick (1921), tho a0ected cells 
are filled with a peculiar complex lipoid. At least 60 per cent, of the patients 
are of Jewish stock, and although a review of most of the recorded cases 
shows that there is eome familial tendency, this is not very sttiMog. 

Pathology,— -Reticulo-cndothclial cells, wherever they occur, are filled 
with a complex lipoid mainly compost of phospbatides. The liver, 
spleen and to a less extent the lymph glandA are in consequence enlarged. 
Uistolo^cal examination also reveals the presence of many foamy cells 
containmg the lipoid in the boae'inanow and elsewhere. The blood picture 
is normal. 

Symptoms. — ^The disease begins in the first year, the infant does not 
thrive, and the exposed skin shows a brownish pigmentation. A mongoloid 
facies U occasionally noticed. The liver and spleen rapidly enlarge, and 
may soon almost fill the distended abdomen. Groups of lymphatic glands 
arc also swollen. 

Diagnosis.-^Confusiou may arise with: (1) Waren Tay-Sachs’ Disease 
(Amaurotic Family Idiocy), a disease of infants, strongly familial, almost 
always affecting tne Jewish race, and due to a lipoid degeneration of cells 
of the central nervous system. In this malady, however, the liver and 
spleen are not enlarged. (2) Gauchcr’e Disease. This begins later in child- 
hood and persists into adult life. (2) Von Jaksch’s AuGsmia. This is at once 
differentiated by the blood picture. (4) Congenital Syphilis with hepatic 
enJargement. 

Prognosis and Treatment. — Death occurs almost invariably within 
two years of birth, and no treatment is possible. 


hand-scitOller-christian’s disease 

Synonyms. — Hand’s Disease ; SchuUcr-Christiau’s Disease or Syndrome. 

Definition. — This is a rare lijwid disturbance of the reticulo-endotbebal 
cells, but it is of greater importance than Hiemann-Pick’s diseaee because 
some sufferers survive to adult life. First described by Hand in 1893, cases 
were also recorded by Schbller in 1915 and (Kristian in 1919 ; in all, over one 
hundred have been reported. 
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AStiology. — Thia is qnite unlcnovii. There is no beredilaiy, fiuiilj 
or racial tendenej', and cither sex may be affected. The dbcase nsuillr 
first ehoTTB itself in early childhood, bat occasionally someerliat later. Mental 
changes are absent. 

Pathology. — The diagnostic feature is the presence of localised deponts 
of choIcsteroI-estCT in the bones of the skull, most easily recognised in the fiat 
bones of the vault but also ocenrring elsewhere. Other bones of the bodfa.’t 
rarelyinvolved (seep. 1403). Histologicallythe lipoid is contained io “foam" 
cells, and giant ceUs are numerous. The lesion, in fact, closely resembles 
xanthoma (p. 1463), and the clinical features of the disease under dlscossion 
are doe to the peculiar and characteristic sites of the lipoid deposit. The 
cholesterol content of the blood is often, but by no means invariably, raised. 

Symptoms. — The t^ce outstanding features of the disease are: (1) 
Bony defects of the skull, visible as areas of decreased density in X-nj 
films ; (2) diabetes insipidus, due to localised involvement of the pituitary ; 
and (3) exophthalmos, on one or both sides. 

The clinical signs which usually first attract attention in a child are 
diabetes insipidus or exophthalmos ; the former is present in 70 per ceat. 
of all cases, the latter not so frequently. MTien X*ray films arc taken defects 
in the akuU are invariably visible. 

Diagnosis.— The three points mentioned above are cb-irac^ristic. The 
ebaogea in the akuU, seen by X^rava, are essential ; but the dlagootls my 
Ktill bo made when one or even ootb of the others are absent. VarioDi 
clinical features have been described in individual eases, bot none of these 
form an essential part of the syndrome or aid diagnosis. 

Prognosis.— This is not good, and one third of the patients die ia cb^* 
hood. The earlier the onset (before 6 years) the worse the outlook. W 
initial acute phase is evidently the danger. If tbeJpaUent survives this 
and the chronic stage (presenting itself chiefly os diabetes insipidos) u 
reached, he may live for many years. 

Treatment. — X-ray therapy may benefit the local condition in the 
benea of the skull, and should be tri^ Dietetic Tcstrictioa of foods rich m 
cholesterol has been recommended, but is of doubtful value. No treatment 
is known to remove the exophthalmos, but the diabetes insipidus responds 
quite well to the usnal therapy for that dl'^^A9e (p. fill). 


HTPERCUOLESTEROL^inO SPLENOMEGALY . 

IN DIABETES MELLITDS 

This is a rare condition, arising in conjunction with lipffimia m the blood. 

The enlarged spleen is filled with foamy cells containing lipoid, which, howf^f* 

may net show double refraction to light when viewed through crossed * 

S risms, as does ordinary cholesterol-ester. For this reason, confusion witn 
ancher's disease may easily arise. Chemical analysis, however, pw)^ 
presence in the tissue of a great excess of cholesterol. These cases cliniM' y 
often exhibit xanthomatoM of the rfrin, and some have shown the iatcrestiBg 
complication of hepatic cirrhosis and jaundice. 
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EETICULO-ENDOTHELIOSrS OF THE SPLEEN 

Here may be roentioned a namber of cases of chrome splcoomegaly, 
often with enorroons enlargement, and of nnknown letiology. The clinical 
pictnre resembles splenic ausemia, bat on histological examination the organ 
exhibits extreme reticulo-endothelia) hyperplasia, and freqcently giant'Cells 
arc present. In some cases the liver has been found to be cirrhosed. The 
exact status of this group of cases is still ondetermined, but the histological 
changes in the spleen are quite unlike Hodgkin’s disease, or any other type of 
splenomegaly. 

J. W, McNek. 



SECTION XI 

DISEASES OF THE LYMPHATIC SYSTEM 

INTRODUCTION 

The lympltatic system consists of tlie lymphatic vessels (lymphatics), tie 
thoracic duct, the lymph nodes or glands, and multitudes of large or small 
collections of lymphoid cells scattered thronghont almost every o^as and 
tissue of the body. Examples of lar^c collections are the tonsils, the Feyer's 
patches of the intestine, the hlatpigluao bodies of tbe spleen, and the thymus 
gland. Small collections are well seen in the liver, the bone-marrow, the 
lungs, tbe thyroid gland and in many other situations. 

Ouz knowledge of the functions of this abundant tissue is still mcAgre. 
It seems certain that the larger collections of lymphoid tissue, and es^iallv 
the Iraph nodes, may be regarded as illterB of the blood plasma. Ilow u 
this function carried out ? It is now recognbed that the lymph nc^es arc 
not made up merely of lymphocytes and lymph-foUicles, but contain both 
lymphoid and reticulo-en^otnelial tissue. The sinuses of the lymph gbnds 
arc lined by rcticulo-eodothelinm, throogb which all substances entering the 
glanda mnst pass. The functions of tbe reticulo-endo thellal celb hare already 
been dbenssed (p. S56), and it is this part of the lymph gland which ii 
believed to filter out, or store, foreign particles, bacteria and metahoiic 
products. As a result, the gland may often be damaged or disused. 

A lymph gland is arranged in follicles, and it was long claimed that the 
centre of each follicle, which contains pale and larger cells, is the “ germinal 
centre ” in wluch new lymphocytes, largo and small, are formed. It is now 
considered more probable (although still unproved) that the large pab 
central cclb are essentially teticulo-eodotbclial in function. 

The purely lymphoid parts of the glands are tlie source of thelymphoc^s, 
but the functions subserved by these cells, in the blood stream and ebewhew, 
are still unknown. 

The thymus gland is also double in structure, the larger cortical J^rt 
being chbfiy composed of ordinary lymphoid tis«ue, while the srusil'if 
medulla (Hassall’s corpuscles) is epithelial in origin. 


DISEASES OF THE LYMPHATIC VESSELS 

A. DISEASES OF THE THORACIC DUCT 

Apart from obstruction of the doct, caused by intrinsic or extrinsic tumour* 
(asually maligaant m nature), and lesa often by tuberculosis, aneurysm an 
iymphadenoma. lesions iu this situation are ran; and are very diff'^t ° 
recognition during life. The results of obstruction are chylous pleura! cfta«o‘i 
and (or) chylous ascites. Since ehyliform ascites may occur without olstrue- 
STO 
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tion to tlie thoracic duct, aa in tuberculous peritonitis, peritoneal carcinoma- 
tosis and even in cirrhosis oi the Uver, the presence of a mill^ pleural effusion 
is better evidence of a thoracic duct lesion than is a milky ascites. But even 
here the disguo-sis is by no means certain on this fact alone. Chyluria, with 
chylous cedema of the genitals and lower extremities, if concurring with one 
or both of the above do, however, make diagnosis of obstruction to the 
thoracic duct almost certain. 


B. DISEASES OF THE LYMPHATIC VESSELS 

(i) Lymphangitis. — Acute inflammation^ of the smaller lymphatics is a 
very common infection, and ia mainly of surgical agnificance. When present 
in septicasmia, however, its importance lies in the fact that it indicates the 
area of primary septic infection, or that pymmic raetastases are thrcatcDing 
in the neighbourhood of the inflammation. The appearance ia that of reddish 
lines on the skin, running in the long aria of the limb, or of a red blush, here 
or elsewhere, associated with pain, tenderness and slight oedema. Chronic 
lymphangitis is usually tuberculous or ayphilitic in nature. 

Cu) Lyjiphanoiectasis. — This conditionis nsually the result of obstruction 
of the larger lymph vessels, causing dilatation of the smaller radicles, as by 
carcinoma, scar tissue, etc., or by inflltration of the walls of the vessels by 
tubercle or eyphilla. ElejikarUiasis is a ehronio affection, usnally of one or 
both legs, leading to great increase in size of the limb. It may be congenital 
or acquired. In the latter case the condition may be dne to infection by 
Filana sa»^uinis, which causes lymph stasis and also InflAmmation of the 
skin and subcutaneous tissues. 


DISEASES OF THE LYMPH NODES 

A. LOCAL 

(i) Acute IjOOal Lymphadenitis is generally associated with acute lymph- 
angi^ and is due to the same causes — acute septic inflammation of the skin or 
mucous surfaces of the part drained by tfaelymi^tica affected. The lymphatics 
associated with the fauces are those most often involved, for obvious reasons. 
The tender and swollen nodes may suppurate, ia which case the inflammation 
spreads, leading to peri-adenitis and involvement of the skm. 

(ii) Chbonio Local Lymphadenitis is more often due to tuberculosis 
than to pyogenic infection. 

Chkonio Tuderculous Lymphade-nitis 

Synonym. — Lymph Gland Tuberculosis. 

This manifestation of tuberculosis, when localised, is seen chiefly in 
children. The cervical glands are most commonly affected, but the bronchial 
glands and mesenteric glands ore also frequently involved. 

The cervical yfands may be invaded on one or both sides of the neck, and 
by their enlargement may cause miidi deformity. It should be remembered 
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that frequently many more glanda aro diseased tbaa can be detected by tie 
eye or by palpation. The eolaiged gtaods may Bubsidc spontaneously under 
conserfative treatment, but on the other hand may become adherent and 
matted together. Later, cascatjon may ensue, the skin becomc.’j in'itlTiiJ 
and a sinus results, with discharge of tubercutona pus. Secondary pyogenic 
infection should then be guarded against. Tuberculous glandular cuhirge' 
meuts are always painles.<«. 

Nowadays attempts to remore masses of non-caseous tuberculous glaod? 
in the neck are rarely justified, if at all, since other infected lymph ncdci 
must be left behind. The best treatment is general and nutritional, as 
advised for other forms of tnbcrcnlosia, and an open air life in a sunny coast 
resort is to he strongly recommended. If local caseation occurs and fluctuation 
is clearly detected, surgical excision most be employed, since in this way 
involvement of the skin, sinus formation and an ugly depressed scar may _lc 
avoided. The site of the sulcal scar should be carefully chosen for its 
cosmetic effect, and by skilfol retraction of the skin may bo placed in some 
suitable fold nway from the lesion. 

The treatment of tuberculosis of the troac^inl glands and tiiaeiderie 
glands is discussed elsewhere. 

Local tuberculous enlargement of lymph nodes in the asillc or gKrtCS, 
both in children and adults. Is so rare that other diseases should always be 
auapccted. 


B. GENERAL 

(i) Acute Qes'Eraused LnipiuDEKms. This occurs in every one ol 
the aento infectious diseases, but is particularly frequent, and therefore of 
special diagnostic importance, in German measles, measles, scarlet fever 
and diphtheria. In glandular fever there is generalised lymphadenitis 
associated with mononucleosis. 

(ii) CmioNic Generaused LYiipnADCNms. This is seen in the secondary 
stage of syphilis, and rarely in tuberculosis. In the latter infection the elur* 
acter of the nodal enlargements varies with the histological reaction to the 
bacillus and with the tendency to caseation, which may be well, or ill, roarkem 
It is in cases in which caseation is delayed, or ab'<eot, that the dhgnosrs 
from lymphadenoma is sometimes very diflicnlt, or quite impossible, m the 
absence of biopsy. 


C. NEOPLASTIC 

Ljrmphatic glands are invaded both by carcinoma and Mteoma. In 
carcinoma the involvement ia secondary, and the situation and line of^re^'* 
of the enlargement is often of critical importance in the diagnMis of the 
of the primary growth, rrimary lymphosarcoma ia dealt with reparttciy 
(p. 876), but secondary inva.sion by sarcoma is not infreguent. 

Enlargement of lymphatic glands, local or general, m Hodgkin’s disein'e 
and chronic lymphatic leukaemia, is discussed eUewhcrc. 
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HODGKIN'S DISEASE 

Synonym. — ^I>ymphadenoma. 

Definition. — A disease cbaraclerised by painiess, progressive ealarge- 
ment of lymph nodes, nanaliy beginning in one gronp and spreading to other 
gfonps, and associate with hyperplasia of lymphoid tisstie in the spleen, 
fiver and other organs, with anamia. 

The disease appears definitely to be a specific entity. Its causation is 
nnknown. In nosology it is by some placed amongst the mictobic infections, 
and by others amongst the neoplasmata ; it has affinities with both of these 
processes. 

;£tiological Factors. — ^The disease occasionally follows upon known 
infections — pyogenic, tuberculous or syphilitic — but in these cases it would 
appear to be of the nature of a secondary infection rather than an expresaon 
of any one of these diseases. It may coenat with tuberculosis. Though it 
may arise at almost any age, the chief incidence is during the first four decades 
of fife. It is about twice as cotnmon in males as in females. Though some- 
times seen in two or more mcmbetB of the same family, there seems to be 
little 01 no real hereditary tendency. 

Pathology. — The enlarged lyxoph nodes tend to remain discrete, and the 
capsule of the node is rarely, if ever, infiltrated. The masses arc sometimes 
very laree and may weigh several pounds. Individual nodes are seen to be 
of a pinlash-Moy colour, smooth, leathery " to the feel and, on section, 
show yellowish strands passing in from the capsule, with rather translucent 
whitisk tissue between them. Areas of necrosis are nnusoal. Microscopic 
examination reveals great proliferation of the reticular endothelium, hyper- 
plasia of the lymphoid cells and a mixture of large hyaline cells, plasma cells 
and eosinophil leucocytes. Some of the endothelial cells are very large and 
are multinuclear. These cells have aoroc resemblance to giant cells, but their 
outlines are more regular and their nuclei are superposed and placed in a 
mass near the centre of the cell rather than ranged around the periphery. 
The presence of these large mnltinnclcar endothelial cells, together with 
eosinophil cells, constitutes the most characteristic feature of the lymph- 
adenomatous lesion histologically. 

The ipleen is generally enlarged at the time of death, but great enlarge- 
ment, though it does sometimes occur, is unusual. The organ is quite firm, 
preserves its natural contours, and adhesions are often present. The surface 
is sometimes slightly nodular. On section the well-known “ hardbake ” 
appearance is seen — whitish-grey areas (of lymphadenomatous material) 
embedded in a dark red matrix (of spleen pulp). 

The liver is the organ most often affected next to the aplecn. The de- 
posits arc found to lie chiefly in the imrtal canals. There is usually associated 
fatty change. 

Of other organa and tissues, the lungs, kidneys, bones and intestines are 
those chiefly affected. 

Symptoms. — In the great majority of the cases the first symptom is the 
appearance of enlarged lymph nodes in the neck. The first nodes to be 
involved are more often in the posterior than in the anterior triangle. At 
this time the patient is not ill, nor does a full investigation, as a role, discover 
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signs of disease elsewhere ; there is little or no ansmla. Other, bet less 
common, sitnations for the initial node swellings arc the axillic, the groics, 
the mediastinum and the abdomen. There is usually an interval of Mine 
months before general symptoms appear, and their onset is usnally Insdloos 
In some cases, however, the general symptoms advance rapidly. There i» 
an acute type of the disease, associated with early generalisation of the node 
involvements, and if the original locatlymph nodc^a^ementis overlooked, 
the simulation of some such acute infection as miliary tuberculosis may be 
very close. 

The fcatxires of the lymph node ewellings are important. They soon 
become visible. They are painless, insenmtive, and in the early stages of the 
disease they mobilise easily. To the feel, the nodes are firm and leathery. 
They tend to remain discrete, without involvement of the capsule and the^ 
fore without coalescence. The skin ia only rarely involved ; and when it i^ 
or when, with equal rarity, the nodes undergo caseation or suppuration, this 
is due to secondary infection by pyogenic organisms or by tubercle. After 
a while the enlarged nodes tend to ItMomo massive tnmonrs, and certain of 
the above features change — tbeix mobility lessens and the individual nodes 
are dlfBcult to tecogtdse. 

Two acts of symptoms now become added to the initial auperCdal nw« 
enlargements — the general symptoms of the disease, and symptoms referable 
to pressure and infiltration of the lymphadenomatous tissue in different parts 
of the body. 

The general egmptotns include a sense of lassitcde and weakness, shortness 
of breath on exertion, sweating and loss of weight. Pruritus is rather co^ 
mon and may be very inttactaole. The colour of the eldn changes to a w/f- 
au-lai< tint, and in some coses a wcll*marked general pigmentation develops. 
Pyreiiais quite common. The form most often seen is a rmld grade of remittent 
pytena, similac to that seen in tubetcoloBis. Not at all infrequentlfi how- 
ever, the pyrexia assumes an undulant character, and the recoMtion of thf' 
type of fever is of great importance in diagnosis. It is not at all uncommonly 
overlooked, especially if momiog and evening charts are not kept. 
times the undulant feature is very regular, a wave of pyrexia of some 10 to 
14 days' duration ia followed by an apyrexial period of somewhat shorter 
duration, when the pyrexial period is repeated, and so on. The symptoroi 
wax and wane with the pyrexia, not only the general symptoms but, st 
times, symptoms of a focal l^d. The writer has seen a case of this sort m 
which acute pulmonary symptoms were present, and the disease was thoogbt 
to be a relapsing broucho-pneamonla. Such pyrexia os is here referred to 
is termed the “ Pel-Ebstein type," alter the two observers who first 
it. There is a third, and less common, form of pyrexia : the coutmued type 
somewhat resembling typhoid fever. It occors in severe and rapidly P^f^* 
gressive cases. ^ , , 

The rtJWPmia, though it may be severe, has not, despite tradition t® tbe 
contrary, any special features, nor is the blood picture often hclp'ul 
diagnosis. The red blood count and the hmmoglobin estimate arc tbi« ® 

B “ seconds^ " anmmia. The white cells vary much in number and in wu . 
Lflucopenin is present in some of the more acute cases, and is 
a atrilung accompaniment of the pyrexial pha.ws in a marked Pel-Ebsteis 
fever. In the majority of cases, liowcTcr, the leucocyte count shows 
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moderate rise (10,000 to 20, OK)). Tlio absolute eosiaopbil count quite 
ftequentlj^ lies above the top 6gure of the range in- health (400), and this 
fact may therefore be of some diagnostic help. 

Focal symptoms, as already stated, are due, in the main, to pressure by 
the lymphadenomatoos masses. Mediastinal pressure causes distressing 
dyspnoea, cyanosis and stridor ; laryngeal palsy may be bilateral and may 
require tracheotomy — in which case the operation may tax the resources of 
the most experienced sorgeoa. Enlarged hilam glands and invasion of the 
peri-bronchial tissues produce collapse of lung, pleural effusions (Bometimes 
haemorrhagic or chyliform), and bronchiectasis with hasmoptysis. Mouses iu 
the transverse fissure of the liver may cause jaundice and ascites. In the final 
stages the bones, especially the ribs and sternum, may be extensively involved. 

An interesting and not very nneommon complication is a paraplegia due 
to meningeal involvement about the lumbo-sacroi region or the cauda equina. 

Diagnosis. — ^This is from other causes of lymjmadenopathy, both local 
and general, such as tubercle, syphilis, the less acute form of glandular fever, 
leuksmia and generalised neoplasmata. There are two diseases which 
eonfoae with Hodgkin’s disease in patticnlar : these are tuberculous adenitis 
end lympbo-Eaicoma. Especitdly does the uncommon form of tuberculosis, 
termed ’’endothelial," cause ditficulty. In sueb circumstances bropiy alone 
may serve to establish the diagnosis. Bat even then tho problems may not 
be solved, because the node removed may not show oharseteristio changes, 
being as yet incosclosive in its early morbid appearances or being too fibrotio. 
Cate must be exercised in the choice of the lymph node to be excised : the 
one most easy to remove is not necessarily the best for diagnostic purposes. 

Course and Prognosis. — ^Trousseau’s description of the disease as 
having three stages — the stage of local lymph-node enlargement, the stage of 
general lymphatic enlargement, and the stage of cachexia — holds good for 
the great majority of eases. But cases may be acute throughout, the total 
duration not exceeding 3 months. In other instances, long periods of 
remission occur, and these, with modern irradiation methods of treatment, 
are much more frequently seen nowadays than formerly. The average 
duration of the disease is perhaps about 5 years. Patients in whom the 
diagnosis has been well established may be found in moderately good health 
10 yeats l&tec. But complete arrest must be quite race if, inde^ it occurs 
at all. Bather rapid “ lighting op ” in a quiescent case is one of the striking 
features of the disease, and though the condition may be, again and again, 
stabilised by treatment, the level of health after each active phase has 
passed is found to he lower than it was previously. 

Treatment. — Excision of the enlarged nodes, formerly much practised, 
has been abandoned in favour of deep X-ray therapy. Kadium is no lon^ 
employed. Daily treatment with light dosage is much to be preferred, rather 
than larger doses at weekly or monthly intervals, since in this way the general 
health of the patient U longer maintained. Irradiation should be applied to 
the nodes, the spleen, the mediasUnum and other parts known to be aff'ected, 
mapping out the areas to be treated and selecting the angles of application 
with care. The first course should last 2 to S weeks, and be repeated at 
intervals. When the disease has become widespread the so-called wde-field 
OP bath treatment by X-rays should be employed, using agM very light daily 
dosage. 



870 


DISEASES OF Tlffi LYMPHATIC SYSTEJI 

Tte importance of watching the patient’a general health cannot be ovn 
emphasized, and in this so far incurable disease orer-treatmcnt must 1« 
avoided. A fevr small palpable nodes are nniinportaDt if the patient feeh 
well, Periodic full blood counts ehoold be done, and aiupinia vigoroadj- 
treated with iron- Liquor arsenicalis {Fowler’s solution), much used before 
the advances in deep X-ray therapy, is nowadays seldom employed. Eventn- 
ally a time comes wmen neither X-rays not iron have the slightest effect, and 
all treatment inuat be stopped. 

LTMPH0SARC05IA 

Definition. — A dise-nse ariang in different parts of the lymphatic 
system, locally malignant and invading neighbonrmg stmetores ; and Liter, 
spreading by the Ijmiphatica to give rise to metastoses in distant organs. _ 

Etiology. — ^Thc incidence of lymphosarcoma is very similar toHodglda’i 
disease, bat this disease is mnoh less frequent. 

Pathology. — The commonest site of origin is in the cervical lymph 
glands, nest in the mediastinal glands, and more rarely in the tonals, the 
lymphoid tissues of the naso-pharyns, the retro-peritoneal Ipnph glands 
and the lymphoid tissue of the intcatine. In section the affected tiunes han 
a homogeaeous appearance. Histologically the essential diagnostic point ii 
the uniforen replacement of the normal atructuro of the Iraph follicles by 
cells which are all alike and which generally closely resemble small lyjspbo* 
cytM, Between the cells is a fine rctlcnlum, well shown only by apficial 
staining, and absent in ordinary “ roond-ceTIed sarcoma.” ^V'hen the ecus 
are uniformly larger, and possibly derived itotn reticulo-endothelial parts of 
the lymphatic system, a histological diagno«b of eruiolhcUoma msy bo Justified, 
but otherwise the diseaee is identical. 

hfany, but not all, tnmoors arising in the tnedlostinum arc examples of 
oat-cellcd carcinoma of the lung arising in a bronchus (p. 1239), so that 
mcdiastiDal lymphosarcoma is less common than was formerly supposed. 

In the later stages of the disease distant groups of lymphatic glands may 
be involved, but the spleen is not often enlarge. At necropsy secondary 
growths may be widespread, bat are often too small to be recognised except 
by the microscope. 

Symptoms. — ^When arising in the cervical lymph glands, the eDbrgetoent 
is ra]>id, matting together soon occurs, and local destruction with ulcerstwa 
t^y ensue. Otherwise, espeoally it the glands involved arc in deeper *‘*lf*' 
tioas, the symptoms are chiefly those ofpressuxe and invasion of aagbhoantg 
structures. In contradistinction to Hodglda’s disease, general symptoms «« 
few. The patient may appear in good health, end the cachectic state seen in 
the late stagM of lympbadcnoma is absent. Fever also is much less coming 
The blood picture is nsually not distinctive, but in a few coses may sngges* 
lymphatic feukffimia. 

Diagnosis. — ^This is principally from Hodg'Hn's disease, but other disease 
of the lymphatic system shonld also be excluded. Removal of a smtao e 
lymphauc gland or portion of tissue is the only rational means of diamo^ 

Course and Prognosis. — The coarse ia more rapidly fatal thao m 
Hodgkin's disease, but may be greatly infloenceA by treatment 

Treatment. — Lymphosarcoma is more susceptible to suitable S-my 
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treatment than almost any of the varieties of enlargement of the lymphatic 
glands, and the localised masses generallj disappear with great rapidity. 
Recurrence elsewhere, however, is soon manifest, and most patients die of 
asthenia. No permanent cure can yet be hoped for. 


STATUS LTMPHATICUS 

Synonym. — Lymphatism. 

Under this term are classed, somewhat loosely, a number of cases met 
with in which there ia hyperplasia of the lymphatic tissues in the body. 
The note of dramatic significance is given to these cases because, is them, 
sudden death ia prone to occur, whether during anesthetic adnunistration 
or otherwise. 

Since the thymus is found to be enlarged with great constancy in such 
patients, considerable importance attaches to this part of the picture, though 
it is probable that the essential nature of the diseased state is much more 
general, and that such local hyperplasia alone, though it has serious possi* 
bilities, is not responsible for more wan a proportion of the fatalities. 

Though the diagnosis of thycnie hyperplasia is nowadays greatly assisted 
bjr K-ray ezamination of the thotas, by far the majority of instances of lymph' 
atisro are only discovered in the postmortem room. Children who present 
a pallid and dabby facies are by no means necessarily “ lymphatic in the 
sense of the word here used. Nor does the presence of ‘‘thymic asthma” 
necessarily denote more than the local lesion of an enlarged thymus. In 
other words, Ivmphatism always presents thymic hyperplasia as one of its 
features, but demonstration of thymic enlargement, whether before or after 
death, by no means proves the existence of lymphatism. The teal nature of 
this latter condition is quite unknown. 


MIKULICZ’S DISEASE 

Definition. — A slowly developbg bilateral enlargement of the lachrymal 
glands, followed by sinular ^mmetrical enlargement of the salivary glands— 
the parotid, the submaxillary and tbe sublingosl. 

Etiology. — This is unknown. The condition occurs only in adult life. 

Patbology, — TJya disease, described in iSSft- ia inclnded here rather than 
under conditions afTecting the salivary glands because the enlargement is 
due to hyperplasia of the lymphoid twsues, and not of the secretory elements. 
Exebed tissue shows changes resembling sarcoma or lymphatic lenkicmia, 
and the condition has occauonally progressed to true lenkaimia. 

Symptoms. — ^The enlargement of the glands b symmetrical, painless and 
slowly progressive. The nltimato deformity may be very great. The only 
symptoms complained of are interference of vbion and impaired salivary 
secretion. The general health is nnimpaiced. 

Diagnosis. — This depends on the climes) features described. Leniffimia, 
Hodgkin’s dbeaae, tuberculoris and syplulb, in all of which enlargement of 
the salivary glands may be present, should be excluded. 

Treatment. — Arsenic, potassium iodide and X-ray therapy have all been 
tried, but the disease pursues a very chronic course. 

Hobdek. 

J. W. MoNbs. 



SECTION XII 


DISEASES OF THE CIRCULATORY SYSTEM 


DISEASES OF THE HEART AND PERICARDIUM 

PHTSIOIOaiOAL CON8IDERATIONB 

In normal circnmatances it is the left ventricle which gives rise to the clmical 
apex-beat, and the apex-beat majr then be defined as that part which is 
farthest to the left at which a definite forward thrust is imparted to the 
finger held perpendicnlatly to the chest. ^Vhen the tight ventricle is mneh 
cnurgcd, however, that chamber may displace the left ventricle backwards, 
80 that the apex-beat is due to the contraction of the right, instead of the 
left, ventricle. 

The stno-ouricufcf node is a email node of epcciallsed tissne which is 
alnated at the junction of the enpenot vena cava and tie free border of the 
right aoriculac appendix with the right auricle. In it are serve fibrrs >nd 
canglioo cells, wuch arc connected with the vagus and eynpatbetic nerves. 
The awricu/o-refilrtcufar node is a small node or specialised tissue which U 
situated at the posterior and right border of the interanrinilar septan ntu 
the mouth of the coronary eious. The ourfculo-t'cnlrictilor bundle, or bundle 
of Bis, is a bundle of tissue connecting the anricles and ventricles. It arise* 
from the auric^o-ventricular node, passes forwards in tbo intcrauncuJai 
septum, then toms downwards, and at the upper margin of the int^eutricnlar 
septum divides into two main braoebee, one of which goes to the right and the 
other to the left ventricle, each eventually tennioating in widespread sua- 
endothelial arborizations — tbo Forkinje fibres. Nerve-fibres and gaDshon 
cells are present in the auricolo-ventncular bundle, and its blood supply u 
mainly derived from a special branch of tbe right coronary artery. . 

The heart muscle possesses certain inherent ptopetries, namely : Rhythim- 
aty, by which is meant the power of generaung impulses which can excite 
it to contract rhythmically ; excitability, the power to respond to eitem*! 
stimuli by contracting; contractility, that of contracting in respo^ to 
impulses or stimuli ; conductivity, that of conveying waves of excitation « 
impulses from fibre to fibre ; ana toons or tomcity, a condition of *'“**“®r 
partial contraction, independent of ^tolio contractions, by virtue of which 
the muscle fibres offer more resistance to atretohing during diastole than they 
would owing to their inherent eJastidly or other properties alone. ^ . 

The function of rbythmicity is more developed in the rcjuaias of the 
primitive cardiac tube than in the auricular or ventricular tissue, e*p«i*Uy 
in the remains of tbe sinus venosua. Impulses therefore normally ansa a 
the latter site, and they begin in the sino-aurlcular node, for which 
the node has been called tbe “ pace-maker " of tbe heart ; tbe rhythm of toe 
ainus governs that of the rcmainbg segments of the organ. The function o 
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conductivity is most developed in tie auriculo-ventricnlar node, the bundle, 
and its branches ; and that of contractility in tie muscle fibres of tie auricles 
and ventricles. 

From the sino-auricniar node, the "wave of excitation travels to the other 
portions of the heart by means of the function of conductivity. It first 
spreads over the aoricles, and anricnlar systole takes place. It is then con- 
veyed through the aoricnlo-ventricolar node, along the auriculo-ventricular 
bundle, its branches and nltimatcly the snbendothelial arborizations, causing 
excitation of tbo septum, apex, and base of the ventricles, in that order, so 
that the ventricles contract m response to excitation waves received from the 
auricles. Tie interval separating the commencement of auricnlar and 
ventricular contraction is of great clinical importance, for it is an index of the 
time-relations of tie contraction of tie auricles and ventricles, and of tie 
function of conductivity of the auricnlo-ventricolar node and bundle above its 
division. It is called the As- Fa interval. The function of the conductivity of 
the heart may be measured by means of the electro-cardiograph and the 
clinical polygraph. 

But while normally the fauction of xhythmicity is most developed at the 
sinus part of the anride it may be so in any other portion of the remains of 
the primitive cardiac tube, in which event the impulses are generated at that 
particular point ; foe this reason the different parts of the heart are capable 
of starting independent contractions. They nay rise in the auricle; or 
in the aaricalo-ventriculac node or the bundle above its division ; or in the 
ventricle itself, probably in the sobendotbelial arborizations. When the 
impnlses are generated in the sinus part of the auricle, we speak of normal 
or sinus rhythm. When they arise at an abnormal point, t.e. at some site 
other than the sinus, the abnormal focus is sometimes termed ectopic (I^ewis) 
or heterotopic (Hcring), and the contraction an ectopic beat. The term ectopio 
rhythm also is sometimes employed. When the ventricular contraction is the 
result of an excitation wave which comes &om above the division of the 
anriculo-ventricular bundle, it is eometimes termed supra-vcntricular in 
origin ; and when it is due to an impulse generated below the division of the 
bundle, it is sometimes called of veDtricular origin. When the ventricular 
contraction is sopra-ventriculac in ori^, but the maimer of conduction of 
the wave of excitation along the normal channels is abnormal, the ventricular 
beat is sometimes called oherroTit. In what is termed aunculo^entricular 
nodal rhythm, the impulses arise in the auricalo-ventrioular node, and travel 
upwards into the auricles and downwards into the ventricles, giving rise to a 
simnltaneous contraction of both auricles and ventricles. When the ventricles 
beat independently of the auricles, the independent rhythm of the veatricles 
is called “ idio-ventricular " rhythm. It is found only in association with 
auriculo-ventricular block. 

Throughout systole the heart muscle is absolutely tebactory and so does 
not respond to a stimulua, whatever its strength. Immediately after systole 
the muscle is relatively refractory, during which it may respond to a stronger 
stimulus bntsot to a weaker one. When stimulated, the cardiac muscle either 
does not contract at all. or it doca so to the fullest possible extent at tbe 
time, whether the stimulus bo weak or strong ; it is a case of " all or none.” 
The longer the time that has elapsed since the previous contraction, tbe 
weaker is the stimulus requited to bring about a farther contraction. Further, 
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the greater the degree of escitabHity of the muscle-fibres, the weaker u the 
stimulus required, and the earlier ia the refractory period will the heart 
contract. The amount of contraction does not depend upon the strength of 
the stimulus employed, but varies according to the time at which the stimiili 
are applied. Wbeu a contraction occurs early in diastole, the contraction in 
the succeeding cardiac cycle is weaker than that ' preceding it. \nthin 
certain limits, the degree of contractility depends upon the length of the 
preceding diastole *, the greater the perioa of rest, the more perfect and fall 
IS the recovery. It can, therefore, be readily understood tlwl the greater 
the heart-rate the greater is the possibility of cardjac failure. Similar lavi 
apply to each of the other special functions of the heart muscle. In the com 
of conductiWty, for example ; when conduction occurs, this function has been 
exercised to the fullest extent possible at the time of stimulation. The 
refractory period follows immediately after the conduction of a atimnlas, 
and during this brief period the mnscle-fibrea cannot again conduct a sUmnlos, 
conductivity being completely exhausted. Restoration, however, quicVI/ 
commences, and ultimately the function is restored. The extent of the 
relaxation between the contractions depends upon the degree of tonus present, 
and upon the rate of the heart-beat. With a slower rate there is, of course, 
more time for full relaxation. There should be a sufficient period of rest after 
each function has been exercised. Within certain limits, the greater the 

f eriod of rest the more perfect and full is the recovery of each special function, 
a heart failure one or mote of the five fundamental functions of the fibwi 
of the heart muscles arc at fault, and. If this occnx to two or more lianl* 
taneouily, the different functions ate not necessarily eausUy affected. Fm 
what has been said, the value of rest in heart failure can be readilr undentw. 

The pulsus altemana is probably an indication of depressed conlnctmty 
of the heart. When conductivity of the heart ia impaired, there is wme 
degree of heart-block. A lowered state of tonus results in dilatation of the 
heart and it may be of the aaricnlo-veDtricnlar orifices. 

The heart has the power of shytUnucally contracting and dilaring. due to 
an inherent power possessed by the cardiac musculature, independent of any 
extrinsic nervous influence. Nevertheless, the activity of the various functions 
of the rauscle-fibrcs is under nervous controL Both the inhibitory fibre* cl 
the vagus and the accelerator fibres of the sympathetic are normally m a 
state of tonic activity, and the cardiac centres are in a state of contmoons 
slight cxdtation. 

The Cabdiao Cvcle. — Stated briefly, ia the cardiac cycle there i^r m 
rapid aacceaion auricular systole, ventricu]^ systole, and ventricolar diartole , 
auricular diastole commences duringthe ventricular systole, and theventncnlar 
diastole contiimes during auricular systole ; the diastole of the 
coincides with the beginning of the ventricular systole, and the diastole of toe 
ventricles with the commencement of the pause. The two active 
(systole and diastole) are followed by the state of rest. There are 
phases in the systole of the ventricles, namely ; (o) The period 
all four valves are dosed ; this is called the pro-sphygmic period, (c) * 
period during which the semilunar valves are open ; this is called the 
or pulse-period, (c) The period between the closure of the semfionat v«w ^ 
and the opening of the auriculo-ventricular valves ; this is called the pW 
sphygmic pcric^. It should be noted that the sphygmic or polse-ixn 
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in a tracing of tlie cardiac apex, carotid poise or radial pulse, does not refer 
to the actual time of occurrence of ventricular systole, but to a period in 
the tracing ; and, on account of the distance from the heart, the sphygmic 
or pulse-period Tvill necessarily be later in a radial tracing than tne same 
period in a tracing taken at the cardiac apet or over the carotid. The periods 
of time which elapse betwen the apex -beat and the carotid pulse, and between 
the carotid and radial pulses, have each been fotmd to be .^th of a second ; 
the pulse-period, therefore, in a radial tracing conunences abont ^th of a 
second behind the same period in a tracing of the carotid, and about ^th of a 
second behind that in a cardiogram. 

Assuming that in normal beakh the hnman heart heats about 72 times 
per minute, each cardiac cycle, therefore, ia completed in about ^^ths of a 
second, this time being divided up m the following manner : systole of 
auricle, -^th of a second j systole of ventricle, y^tbs of a second ; diastole, 
^ths of a second. Clinically, systole commences with the beginning of the 
sound and terminates immediately before the second sound, while 
diastole commences with the beginning of the second sound and ends immedi- 
ately before the next first sound. The most stable part of the cardiac cycle is 
the ventricular svstole, and the most variable is the diastole. The rate of the 
heart-beat mainly depends upon the duration of the diastole. When tho 
heart heats unusually quickly, the duration of the diastole is shortened by a 
greater degree than that of the systole ; in other words, when the period of the 
cardiac cycle decreases it is the long pause which is paiticnlarly shortened. 

THE CLINICAL POLYGRAPH 

The clinical polygraph was the instrument employed by Mack-ensie in 
liis epoch-making researches on irregular action of the heart and the results 
of the administration of the digitalis group of drugs in those suffering from 
cardiac affections. 

By means of this instrument the movements of both anricles and ventricles 
can be recorded graphically, the time-relations of the contractions studied, 
and the function of conductivity of the aariculo-ventricular bundle above 
its division measured. It is possible to identify sinus arrhythmia, the various 
types of extrasystoles, the various degrees of auriculo-veutncnlar heart-block, 
the pulsus alteinans, auricular fibniiation, and a proportion of cases of 
auricular flutter. At the present time, however, the cUuIcal polygraph has 
almost entirely been superseded by the electrocardiograph in clinical practice, 
since the latter gives almost all the information to be obtained by the poly- 
graph, its findings ate more accurate, and it provides additional information 
(see p. 1033). 

Clinical electrocardiography is dealt with at the end of the Section- 

By means of the clinical polygraph it is possible to obtain tracings of any 
two of the following : The radial or brachial pulse, the apex-beat, the carotid 
pulse, the jugular pulse, the liver pnlsation, and the respiratory movements, 
A time-marker registers ^th of a second on Uie recording surface. For cUnical 
purposes, it is usual to take simultaneous records of the radial or brachial 
pulse, aud of the pulsation of the jugular vein at the root of the neck. A 
tracing of the radial pulse is called a sphygmogram or arteriogram, and a 
tracing of the venous pulse is called a phicTOgram. 
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The Pbleboqiuh. — In a nonniil pblebogram, in eacb cardiac cTcle, Uhm 
main elevationa, separated by three deprcssiona, are to be observed (Fig. 21). 
The three waves are called the a. o and v waves respectively. The a wave 
is dne to the snricular systole. Tho c wave is probably doe to the impulee 
oi the carotid artery, hnt a WHiilat wave occurs in intra-auricular pteajore 
curves and, therefore, the e wave may bo partly venous. The v wave is due 



Fio. 21 — 4;imaltaoeoua trscinrs of the jugular aod tudisl pulses, sbovlug th« aonssl 
form of vesoos paUe Note that the o-e latorvsl is {tit reconJ, and that tti 
soramU of the p wavs colaetdes with the dicrotic neteb oftherndUl poise. 

to stasis ; during ventricular systole the pressoro in tho right auricle and 
jugular vein rises steadily, falling enddcoly mtb the opening of the aonculo* 
ventricular valves, and this sadden faU of pressure marks the summit of tha 
V wave. Occasionally a fourth wave, the h or h wave, occurs in disstole 
between the v wave and the a wave of the next cycle (Fig. 23). The waves ol 
the jugular curve ate identified by their time-relations to points on the radwl 
pulse. The commencement of the e wave occurs ^’gth second bcfoiB the 
main radial upstroke, and the summit of the v wave is synchronous with 



l''ia22 .- fcimultanoou* Uaung* of tlio Junior ontl radial pulsca. The Jogolar eorrt 
shova (he A or b waye 

the bottom of the aortic notch in the radial pulse. When the v 
doable and ir), the apex ol the second v wave is synchronous with t 
aortic notch. The o waves ore recognised by exclusion, after idcntujiog 
the c and v waves. The period of ventricular systole corresponds in tJi« 
to the segment of the venous curve between the comnicwccment oi u 
the Burnmit of v. The o-c interval, from tho commencement of 
wave to the commencement of the c wave, approximately represunts 
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coadaction time between aoricles and ventricles, and measorea Tiormally 
between 0*15 and 0*2 aecends. If it cxce«J« eecond, it indicatea 
depressed conductivity by tbs anricolo-ventricular n^e or bonie. "Wben 
the cardiac rate is unusually frequent, the duration of the diastolic 
interval is shortened, so that the u wave approaches more and more to the 
following a wave, and v and a may even coincide and superimpose. 

In cases of groat distension of the right auricle the c and v waves coalesce 
to form a plateau-shaped wave (Fig. 23). This was described by Machenrie 



i'za. SS.'^imaltaaeoai tndagvot tbe jogotaraad rsdis) pu]«e(>frotn • ca»e/aones)sr 
fibriUatloa, shoviog the reatrieolar form of venous pulse, aod as onnsusUy slow 
radial pulse. 

as the ventficidac form of venous pulse when it occurred in the absence of tbe 
a waves, but the condition is due to the great distension rather than to 
auricular Cbrillatioo. 


CIRCULATORY FAILURE 

It is necessary to point out that there are two varieties of circulatory 
failnre, namely, cardiac or central, and peripheral or vascular. In the first 
variety, the fault lies in the heart itself, and because of this the organ fails 
to propel an adequate smonnt of blood into the arteries. In tbe second, 
there is a diminution of tbe venons inflow to the heart as tbe result of dilata- 
tion of portions of the vascular bed, especially of the splanchnic area, and a 
conseqaent diminished cardiac output (see pp. 891, 892). In some cases, both 
forms of failure are present, os may occur m some acute infective diseases, 
such as diphtheria and pneumonia, and in corona^ occlnsion. 


.d. Heart Failure 

In the study of heart disease it ia of fundanieutal importance that we 
should have a true conception of the principlee which underlie heart failure. 
It is also of much practical consequence to recognise the beginning of failure, 
and, in addition, to distingnish between the varions degrees which may arise 
later. 

It should be understood that the essential cause of cardiac failure lies in 
the heart muscle, and is due to changes in the heart muscle which render it 
unable to maintain an efficient circularion. If this view be correct, valvular 
defects and disturbances of the cardiac mechanism, such as auricular fibrilla- 
tion, and diseased conditions of the blood vessels, should be regarded from the 
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point of vicTT of tbe relation they hear to the mjocardinm, os »cll as 
specific affections in themselves. Let ns take the case of a vah-nlar Isaoa; 
Firstly, it can be readily understood that it is a mechanical impedinjent to 
the heart muscle in its voik. Bat it should be remembered that there are 
often, if not usually, along with the chronic valvulsi lesion, coincident thasja 
in the cardiac muscolatare, or the blood vessels, or both. In all cases of chrome 
valvular disease, therefore, it is of importance that we should endeavour to 
ascertain whether the lesion which has invaded the valve has also affected the 
myocardiom, or the blood vessels, or both, and, if so, to what degree. 

By the ‘ reserve force ’ of the heart b meant the force inheKcl in the 
cardiac muscle which is called apon when bodily effort is made ; and by the 
‘ rest force ‘ is meant the force inherent in the muscle of maintaining an 
efficient circulation when the body is at rest. 

The reserve force may be estimated by the response of the heart to effort. 
This includes ; (1) The effect of a standard piece of physical exertion on the 
cardiac and respiratory rates, which is called the ’ exercise tolerance ’ test. 
The pulse rate should not be undoty increased, and it should return to its 
former level within two minutes after the cessation of the effort. (2) That 
which 13 of much greater value, the amonnt of physical exertion in which the 
patient can indolgo without experiencing abnononl subjective syroplona. 

In our investigation of the rescr\'e force of the heart, it is necessary b 
emphasirc the following. The natural standard of the cardiac strength vsriM 
in different individuals, each knowing the amount of czertioa in which he 
con normally engage without produemg subjective symptoms. Our inqoto 
should aim at finding out whether there has wen a departure from such, at^ 
if so, in what degree. Again, a departure from the normal standard may w 
due to temporary or extraneous causes, such os deficient tone the result of 
lack of physical exertion, fatigue, upward displacement of the contents of the 
abdominal canty, ansmia, and broncbo'pulmonary morbid affections. 

laqat^ should obo be made whether any departure from the notmsl 
standard ts increasing, and, if oo, whether in spile of an adequate period of 
rest and the employment of other remedial measures. 

By heart faiiore is meant a coudition in which the cardiac muscle u 
unable to maintain an efficient circulation. It almost invariably logins jntn 
a diminution of the reserve force of the heart. This manifests ils^ by a 
limitation of the area of cardiac response, I'.e. an individual cannot wtUo* 
in physical exertion which fornietly he was able to do without expenencicg 
subjective symptoms. These may appear as the result of less and less effort, 
until ultimately the ‘ test force ’ is dinuaiahed, some or all of the symptoms 
being present even during rest, and objective signs abo become evwcnt- 

It may be mentioned liere that while the terms ‘ compensalioa aw 
‘ decompensation ’ or failure of compensation sometimes used with referenr® 
to chronio valvular disease (see pp. 9G1, 952} are not strictly synonymons 
with the absence and presence of cardiac iailare respectively, for pieties 
purports they correspond with them. 

The oiiitet of heart failnro may be gradual, or more or less rapid or eves 
abrupt, usually the former. Among the most common symptoms are 
lessness (dyspncea), which is ususdly accompanied by increased respOTUUj 
rate (tachypneea), fatigue, palpitation, discomfort or pain in the precoroiuo^ 
giddiness, which may to slight and transient or severe enough to caa« ‘ 
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paticQt to fall, and faintness oi actual syncope (loss of consciousness), referred 
to exertion. I would again emphaaize that these may also be the result of 
temporary or extrinsic causes, some of which have been mentioned. 

Difficnity in breathing is the most frequent and earliest symptom, and is 
more common in mitral than in aortic disease. Its degree may be so slight 
that the patient himself may only observe it on ovcr-cxertioii. Later, how- 
ever, the dyspnoea may he indnced by leas and less cfTort, untD ultimately 
it may be brought on by such slight forms as walking slowly on the level, or 
on changing the petition in bed. Fatigue, which is usually related to phytical 
or mental effort, generally the former, is not an uncommon symptom of 
cardiac failure. TISTiile palpitation may be due to such, it is much more 
frequently met with apart from it (see p. 911). Discomfort or pain is a rela- 
tively in&equent maimestatioa of heart failure. Some are of opinion that 
failure is never a cause of such. I do not share this view, although I would 
point out that even in the subjects of o^anio morbus cordis pain is generally 
due to extrinsic causes. For differential diagnosis, see p. 912. There may be 
a sensation of weight or oppression over the precordinm in cardiac failure. 

Symptoms due to cerebral ansemia the result of failure ou the part of the 
heart to mamtain an adequate supply of blood to the bram are not infrequent. 
They include early fatigue on mcnUl effort, sleeplessness, disagreeable dreams, 
giddbess, faintness or actual syncope, usually referred to exertion, lack of 
power of concentration, impairment of memory, headache, ner\'ousncs8^ loss 
of emotional control, mental irritability and, in severe cases, even insamty. 

It is important to note that giddiness, faintness or actual syncope is much 
mote frequently due to peripheral cireuWory failure (see p. 891). Syncope 
of primary cardiac origin may occur in Adams-Stokes syndrome (see p. 910), 
sino-anricular block, paroxysmal tachycardia, especially of the ventricnlar 
variety, auricular flutter with a very rapid ventricular rate, auricular fibrilla- 
tion with a very rapid ventricular rate, and occasionally in organic morbus 
cordis, most commonly in aortic valvular disease and chronic myocardial 
disease. When due to organic morbus cordis, it is usually associated 
with physical exertion. It is to be noted that syncope occurring in the 
subjects of organic morbus cordis may be the result of peripheral circulatory 
failure. 

The degree of dyspnoea may amount to orthopneea, that is, the patient 
is compeffed to adopt a sitting position. Tfierc may be paroxysmaf dyspnosa, 
or what is termed cardiac asthma. In the great majority of cases they occur 
during the night, and perhaps especially when the patient is faliing off to 
sleep, but very occationally, especially in mitral stenosis, on over-exertion 
during the day. The attack comes on suddenly, with a sense of suffocation, 
the intensity of which may be extreme and compel the patient to breathe in a 
laboured manner and, if in bed, to tit up. ITiete may be a sense of opprestion 
in the chest, cough, frothy expectoration, which may be blood-stained, 
wheezing, sweating, and cyanosis. Phonchi and bubbling rales may be 
audible, and the second sound in the pulmonary area may be accentuated. 
After a time, lasting from a few mianto to a few hours, the attack subsides. 
If due to left ventricular failure, not infrequently there is gallop rhythm, 
presystoh’c in time (see p. 888), and less often pulsus eltemans, especially in 
hypertension. Acute pulmonary oedema may occur. 

Paroxysmal dyspneea and acute polmocary oedema are believed to be 
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dae to paroxysmal venooB congestioa and paroxysmal pulmo&ary 
respectively, the result of disproportionate activity between the two tides 
of tho heart. They occur especially in hypertensioo, aorUc mcompeteace « 
stenoais, especially the former, chronic myocardial disease, and atheroma cf 
the coronary arteries, with more or less sndden fafluro of the left ventricle. 
They may rarely be met with in marked mitral stenosis with sudden tachy- 
caruia, with increased outpnt by the right ventricle, but apparently not if 
theio is gross dilatalion of the left anride or anricnlar fibiiUalion. *In both 
groups of cases there is disproportionate activity on the part of the two rides 
of the heart. Paroxysmal dyspneea and acute pulmona^ oedema are gener- 
ally relieved if nght-aided fauure or aoricolar fibrillation sopervenes, and 
usually recur if these are successfully treated. Cheyne-Stokes respimtioa 
sometimes occun, and is usually the result of chronic heart disease, especially 
in left ventricular failure. At first, it is generally during sleep and is alight, 
consisting merely of waxing and waning of respiration bnt, later, there may be 
actual apneea and hyperapneea. If diuing the day, it is of more ecnoiu 
significance. 

There may be cough, generally with expectoration. which may be only 
nocturnal, and slight wheezing. Hemoptysis is not infrequent, and may m 
the result of venoua congestion or of a pulmonary infarct. Congh and heine- 
ptysia are most common in left ventricular failure and mitral etenosis- There 
u a tendency to nCeotiona of the respiratory system, such as Ireachitis sad 
broncho-pneumonia, in heart d^ease, especially in mitial stenosis. Then 
may be physical signs of chronic venous congestion and mdema of the Isogs, 
which may be limited to the bases, or more or less widespread ; and, latn,^ 
hypostatic pneamonia. The vital capacity of the longs is dimini^ed, sad the 
pulmonary drculation rate is decreased, ^diological exammaUoa may itvw 
evidence of pulmonary congestion, as indicated by increased sire and dwmty 
of the bilua shadows, or, in extreme cases, even pulmonary eedenuu There 
may be hydrothorax, the result of pulmonary congestion, in which event 
it is generally left-sided. The pulmonary artery and its brauches twy become 
dilated and even atheromatous. There is a tendency to affections of the 
respiratory system, such as bconohitis and broncho-pneumonia, especially 
in mitral stenosis. 

Digestive symptoms are common, being due either to chronic venous eoa- 
gestioa or to deficient blood supply of the alimeotary organs, more coaunoniv 
the former. They may take the form of loss of appetite, gastro-andintepriMl 
flatulence, a sense of fullness, pain in tbeepigastnum and between theshoalder 
blades, nausea or vomiting, consripation, or, rarely, diarrhma. \Vhen vmoM 
engorgement has become establimed, the liver may be palpable, canrtf a 
ehatp edge and smooth surface, and may be tender and rwly piu»ting. 
In severe hepatic congestion there may bo a continuous aching 
times accompanied fay rigi^tr, in the right hypociondrium. Jaundice u 
infrequent. Ascites may devwop. ^ v • 1 r 

There may be visible distension and it may be also pulsation of the joguw 
veins. It has been noted that the latter may be present in h»lthy 
Cyanosis may be an indication of cardino failure, especially in .®® 
morbus cordis and mitral stenosis, being less frequent in aorbe dj«^ 
There may be lividity of the lips, the cheeks, tips of the ears, and 
nails, while clubbing of the fingers may be present in chronic casM. 
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may be polyojtbeemia. It is to be noted tbat the degree of cyanosis doe to 
heart failore is not a reliable indication of the degree of the latter. 

It Is important to exclade other causes of cyanosis, snch as broncho- 
pQlinonaryaffections,meth!einogIobmsmia,BiiIphEBmoglobinffimia,and cases of 
a venotts*arterial shunt in which at least a third of the venous blood passes 
directly into the systemio circulation, such as may occur in patent inter- 
ventricular septum, patent interauricDlarseptum, and patentdnetus arteriosus. 
In these conmtiona the cyanosis arises in a different manner than when the 
result of cardiao failuie, and there is little or no dyspncea and an absence of 
other indications of failure. At the same time it is to be remembered that in 
the cases of a venons-arterial shunt mentioned, cyanosis due to cardiac 
failure may supervene, 

CEdema is an important and usually a late manifestation of cardiac 
failore. It is more likely to occur in mitral and chronic myocardial than in 
aortic lesions, and in the last named tends to supervene much later and 
to be of much more serious significance than In the case of mitral disease. 
It is to be noted that generally there is an increase in the patient's weight for 
some time before pitting can be detected, and a loss of weight for some time 
after its disappearance. CEdema of cardiao origin almost always commences 
in the most dependant parts of the body, and in the evenings. In those 
who are up an<r about some puifiuess round the ankles is first evident. The 
eedema increases sod extend uptrards, ssd may involve the thighs, the 
genitalia, the trunk, and towards the final stages may become generalised, 
t.e., anasarca, but even in severe and prolonged cases of failure occasionidly 
it is Hmited to the lower extremities. If the patient is confined to bed, the 
sacra] region, tho back of the thighs, the back of the malleoli and, it may be, 
the genitalia are first involved. The serous membranes may be implicated, 
with resultant ascites,' hydrothorax, and occasionally bydiopericardium. 
Hydrothorax may be due to pulmonary or to systemic venous congestion or 
both. In tbe first it is usoally left-sided, and in the second gener^y right- 
aded. Very occasionally, mostly confined to constrictive pericarditis and 
mitral stenosis, osdema commences in tbe abdomen and may even be limited 
to this. 

(Edema indicative of cardiac failure may be recognised by the fact that 
it almost always Commences in the most dependent parts, and that there is an 
increase in the general venous pressure. Hydrostatic mdema is also not un- 
common in heavy people, especially of middle age and later, particularly in 
those who stand or sit much and with little or no movement of the lower 
extremities, and most often in hot weather. It sometimes occurs in varicose 
veins, severe anosmia, some natritiooal disorders, as a terminal event in great 
wasting, and in local obstruction of the venous circulation, for example, by 
pTcasure from without, as in tumour, or venous thrombosis. In the differential 
diagnosis of cardiac oedema, renal o^cma, beriberi, myxosdema, and Milioys 
disease should be considered. (Edema of renal origin usually commences in 
the face and in the mornings. 

The urine may be scanty, high-coloured, of high specific gravity, exhibit 
an excess of urates, and may contain albumin or even blood. 

Loss of flesh may be present, and when heart disease occurs in the early 
years of life, development may be arrested. Embolism, as well as arterial and 
venous thrombosis, may be an expression of cardiac failure. . 
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Ttere is asaally tachycarfia, or very occosioaally bradycardia. Tin* 
volume and force of the pulse are often diminiahed. The apex-heat osy 
be displaced, chiefly outwards. It is diffuse and weaker or occajioi- 
ally tapping in character. The area of cardiac impairment is incrcsfcd 
transversely, being more so to the left when the left ventricle is chiefly in- 
volved, and vice versa. The first sound is frequently diminished, and msy 
also become short, sharp and clear, and luscmble a second sound. The long 
pause is sometimes diminished. If there is tachycardia, there may be tic-Uc 
rhythm. There may be a systolic murmur in the mitral or tnenspid arts, 
due to relative incompetency of either of the valves. The arterial blood 
pressure varies in cardiac faiiatc. It may fall, in which event the diastolic 
tends to dimioish relatively less than the systolic, os is usually the case in 
left ventricular failure ; or it may rise ; or it may rise until shortly beforedtfith. 
Not infrequently there is triple rhythm, or, more rarely, pulsus aUemaas, 
especially in hypertension. As regards the first, following William Etbm 
[Brit. Uearl Jonm., 1913, V, 205), I intend not to employ either the term 
gallop rhythm or canter rhythm but only that of triple rhythm. By this b 
meant that there are three distinot heart sounds in each cardiac cycle. It 
does not include a mere reduplication, or flitting, of a cardiae sound. There 
are three forms of triple rhythm, namely, protodiastolic, presystoVic, and 
systolic, the first being the most frequent. 

In protodiastohc rhythm, the extra sound occurs immediately after the 
second sound, and coincides with the normal third sound, with the end of the 
phase of rapid filling of the ventricles which takes place when the aaneulo- 
ventricular valves open early in diastole, and with the last portion of the 
descending limb of tne v wave ; and It is due to accentuatton of the nonasl 
third sound of the heart. It is found in a conadcrablo proportion, if not a 
majoritv, of normal hearts in young subjects, and in right-sided failure, such 
as in chronic mitral disease, especially stenosis, particularly if anrieular 
fibrillation is present, pulmonary stenosis, and broncho-pulmonaty conditiom. 
According to Evans, the two varieties of protodiastolic rhythm may be 
dlfiercntiated by the following: In normal hearts, the point of maxunam 
intensity of the extra sound la a little internal to the normal mitral^* I 
unless tachycardia is present, the sound is usually audible only in the re- 
cumbent position ; on X-ray examination, there is some degree of promme^ 
of the pulmonary arc ; and it is infrequent after the age of 24, rarely 
and seldom, if ever, above 40. In the second variety, the added sound is best 
audible outside the normal mitral area accor^og to the degree of cnlaigemw 
of the heart; it is audible both in the upright and recumbent pwipons, 
carihoscopy reveals enlargement of the right neart, and it may ulsohecwleac® 
of the causal or associated morbid affection. The prognosis is less srnoas 
than in the case of the presystolic form of triple rhythm. _ . 1 p 

In the presystolic form of triple rhythm, the extra sound 
pcccdcs the first sound ; it is aynchronous with auricular systole ; tt 
intervals between the three sounds are about or quite equal j and it corr^ 
sponds with the beginning of the rise of the o wave.. It is me* 
delayed auriculo-ventricular conducUon, as revealed by an increase 
P-R interval, and in left-sided failnie, especially in hypertensioa and * 
incompetence, particularly the first, but also in aortic sten<^« 
disease and chronic tnyocaidiac disease. It cannot co-exist with aonen 
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fibrillation. The point of maximnm intensity of the added soand is at the 
apex or between it and the xiphisternmn. There is nsually reduplication of 
the epes-thmst. Not infrequently there is associated bundle-branch block 
or arborization block. The prognosis in the great majority of cases of tl^ 
form of triple rhythm is very serious. 

Very rarely there is quadruple rhythm, i.e., a first sound, a second sound, 
and a protodiastolic extra sound and a presystolic extra sound. Although 
uot strictly relevant, for the sake of completeness, it may be advisable to 
make s note here regarding systolic triple rhythm. This is of rare occurrence. 
The extra sound is between the first and second normal sonnds. Its point 
of maximum intensity is at the apex. It is of no clim'cal significance. 

Lastly, sudden death, in the vast majority of cases due either to ventricular 
fibrillation or to sudden standstill of the ventricles, may occur, even ^ritbout 
previous manifestations of heart failure. 

The type of cardiac failure associated with chronic venous congestion, 
either pulmonary, or portal, or systemic, or two or three together, is often 
described as congestive Jailure. There are three main clinical types of heart 
failure, namely: (1) the congestive; (2) that associated with systemic 
anasmia ; and (3j angina pectoris. 

Cardiac failure may be left-sided, or right-sided, or both, in which event 
one side may be affected more than the other. I^ft-sided failure U much 
more common than right. The tatter is apt to supervene sooner or later. 
Left-aided failtue occurs most frequently in byperteDsion, aortic valvular 
disease, especially incompetence, atheroma of toe coronary arteries, and 
chronic myocardial disease. Bight-sided failure may be primary, among the 
causes being chronio mitral disease, especially stenosis, pulmonary stenosis, 
and broncho-pulmonary conditions ; or eecondary to left-sided failum. 

In left-sided failure, there may be symptoms of systemic anteuiia. The 
chief manifestations, however, are pulmonary. These have already been 
described in detaiL They include cough, which niay be nocturnal, pulmonary 
venous congestion or cedema, confined to the bases or more or less widespread, 
orthopncea, paroxysmal dyapneea, and acute pulmonary cedema. If there is 
hydrothorax, it is usually left-sided. In addition, there may be triple rhythm, 
presystolic in time, or pulsna altemans. The rhythm is usually normal, but 
extra-systoles, or very occasionally auricular fibrillation, may be present. 
Unless there is also right-sided failure, the systemic venous pressure is not 
increased. In right-sided failure, there arc manifestations of chronic venous 
congestion, either portal, or systemic, or both. These have already been dealt 
with. They include visible distension and it may be also pulsation of the 
jngular veins, enlargement of the liver, cyanosis, oedema, diminished output 
of urine, and an increase in the systemic venous pressure. If there is hydro- 
thorax, it is generally right-sided. 

In our inquiry regarding cardiac failure, it is not enough to ascertain 
whether the patient experiences any cardiac symptoms on physical exertion 
which formerly he was able to do, and how easily such are induced. The 
presence and the degree of failure as evidenced by objective signs should also 
be investigated. 

It may be helpful to indicate what, in my opinion, spealdog broadly, 
may be regarded as clinical manifestArions of four degrees of cardiac failure, 
namely ; ‘ slight,’ * moderate,’ ‘ severe,* and * very severe or extreme.* 



890 DISEASES OF THE CinCULATORY SYSTEM 

Shortness of breath, paljatation, fatigue and, it may be, pr^corfiil 
pain on exertion which the patient formerly could do without eiperienoDg 
this. 

Moderate . — Shortness of breath and palpitation on moderate cirrtioo, 
each as walking at the ordinary rate on tho level ; slight tedema of the lover 
extremities ; chronic venous congestion nnd cedema of the ha^es of the lungs; 
slight enlargement of the liver ; increased rapidity of the pulae-rate while »i 
test. 

Severe . — Shortness of breath and palpitation on slight exertion, each li 
walking slowly on the level, or on changing position in bed ; a conslderaiU 
degree of cedema of the lower extremities in initial cases and a moderate 
degree in uncomplicated aortic cases ; diffuse chronic venons congestion sad 
mdema of the lungs ; a considerable degree of enlargement of the lirer ; 
orthopnma : cardiac asthma ; alight aente pulmonary a»Iema; cedema of 
the serous nicmbranes ; tio-tac rhythm ; triple rhythm, protodiastolic in 
time. 

Very Severe or -^Pronounced continuous shortness of breath; 

severe dyspnena on walking slowly on the level, or on changing position in 
l>ed : general anasarca la mitral cases and a considerable amount of a?deffls 
of the lower extremities m uocompheated aortio cases ; marked enlargement 
of the liver ; severe acute pulmonary cedema ; triple rhythm, prcsystcH# in 
time ; neraatent pulsus altctoens in the absente oi a marked o^ecatioa of 
the canliac rate 

The degree of cyaoosia per sc is not a reliable indication of the d^m cf 
cardiac failure, since it largely depends upon the v.ariety of the cardiae afaction. 

It might be contended that the fact that an individual cannot engage la 
physical exertion which formeriy be was able to do without experisnaog 
cafdlao symptoms does not signify cardiac failure. I would reply that, suhjKt 
to the conditions mention^, it does, although the failure may be of alight 
degree. I would repe.it, however, that a departure from tho nornsil atasdarrf 
of an individual may be due to extrinsic or temporary causes. 

It is to be obsen'ed that the same amount of right-sided fiilaro in un- 
complicated aortic cases signifies a more severe grade of failure than m 
mitral cases. ' 

Having discussed the raanifcatatioua and varieties and degrees of cardiac 
failure somewhat fully, much repetition will be saved in dcscribiog the 
clinical features of the various caraiao affections. 

In conclusion, it may be advisable to make a few remarks regarding the 
pathogenesis of heart failure. In the early part of the nineteenth century, 
llope put forward what is called the back-preasnre theory. By this is 
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right'sided failure and venous congeation of the pulmonaxj circulation signi- 
fies left-sided failure ; and in tlie forward-pressure theory chronic venous 
congeation in the systemic circulation is inmcative of left-sided failure and 
venous congestion of the pulmonary circulation signifies right-sided failure. 
Recent climcal, radiological, and experimental evidence, including that on 
the chemistry of the blood, together with post-mortem findings strongly 
suggest that theforward-presaure theory does not fully explain the phenomena 
of cardiac faUure. It U probable that in cardiac failnte both deficiency in 
outpnt and back-pressure arc involved. 

B. PERirnEBAL ClRCUtATOBY PAILURE 

Peripheral circulatory failure includes giddiness, faintness op actual 
syncope, and shock and circulatory collapse. In all there is a preliminary 
fall in blood pressure. 

There are four varieties of syncow, namely, (1) that associated Trith 
posture, (2) what ore called vaaovagnl attadcs (simple or benign syncope), 
(3) carotid sinus syncope, and (4) that which may occur in shock and circu- 
latory collapse. The first is more frequent in the elderly or middle-aged. 
The pulse-rate becomes feeble oad may be imperceptible. 

Vasovagal attacks are more common in tbe young, and are more likely 
to occur in those whose health is nnsatiafsetory. They may be brought on 
by emotion, auch as the sight of blood, the pricK of a h^odermic nee^e, or a 
sudden fright, by a heated stuffy atmosphere, very severe pain, e.g. renal coKc, 
OP fatigue. They rarely occur when tbe patient Js lying down. Thero is not 
only a preliminary fall of blood pressure, due to v.s8odilatalion, especially of 
the splauchnio area, but also a diminution in the cordlac rate, the result of 
increased vasovagal tone, both of which may be marked. There is nsnally a 
warning, e.g. gid^ess, hut sometimes an attack occurs without such. There 
is pallor, ■with, it may be, some cyanosis, profuse sweating, respiration becomes 
slow and may almost cease, there may be dilatation of the pupils, nausea and 
vomiting, and occasionally slight convulsions of the face and arms and trunk. 
The patient may fall. The ottacks generally last up to tea minutes, but 
rarely to half an hour or more. It usually takes some hours to recover com- 
pletely ; there is generally a feeling of tiredness and weakness, and occasion- 
ally severe headache. 

Carotid sinus syncope is a rare vanety of syncope. It is due to hyper- 
sensitivity of the carotid sinus, which is usually functional, but may be the 
result of an organic cause, e.g. piessuie of a tnmour or gland in that part of the 
neck causing Increased imtability of the sinus. The attacks may occur 
without any apparent cause, or may bo induced by pressure on the carotid 
sinus at the upper level of the thyroid carnage. There is a fall of blood 
pressure and also a diminution in the cardiac rate. The symptoms resemble 
those of vasovagal attacks. 

Shock and circulatory collapse may occur in some acute infective diseases , 
such as diphtheria and pneumonia, in coronazy occlusion, severe pain, e.g. 
biliary colic and in rupture of an abdominal or thoracic viscus, severe con- 
tinued vomiting and diarrheea, and after aevete injuries or surgical operations, 
or profuse loss of blood. There is pallor, with, it may be, some cyanosis, cold- 
ness of the body-surface and it may be perapiration, which is sometimes profuse. 
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The mind is generaUy clear but there may be restlessness or apalhj. The 
respiration is shalloTr, is nsually accelerated, and it may be interrupted with 
aigning. The face may be pinched, the eyeballs sunken, and the expression 
anxious. There is weakness, it may bo giddiness, and faintness or actul 
syncope. The pulse is of smaUet amplitude and weak, and it may be impa. 
ceptible. It is usually increased in frequency, it may bo up to 110 to 120 or 
more, but occasionally is not so and rarely there is bradycardia. The systolic 
and diastolic blood pressure almost invariably falls, generally immediately, 
usually considerably and it may be even markedly so, and in some cases it 
continues to fall for some days. The entdme sounds, especially the first at the 
apex, and the force of the apex-beat are generally diminished. The superficial 
veins ore empty, and the venous pressure is decreased. There may be nausea 
and vomiting, and the bowels may be moved and very occasionally there is 
diarrhcca. The nrine is diminished. 


PROaNOaiS IN CARDUO AFFECTIONS 

Prognosis in cardiac affections is a aubject of considerable importance, 
and often presents great dilScultics. From the natoro of the mloent, the 
reasons for the former are not far to seek. Among these are that the patiat 
and bb friends are naturally anxious for an opinion as to the probable dozalioa 
of life, the ability of the patient to lead within limits a fairly normal existenee, 
and it may abo be his capacity for employment. 

In trying to form a proguesb in any given cose of cardiao disorder, the 
following point* require conaidctatiOTi ; the family hbtory ; the age, the kx, 
the occupation, the mode of life, and the social conditions of the patient; the 
age-incidetee of the cardiac affection ; the health of the patient 8Bbseq«ent 
to the commeaccraent of the ranlbc affection ; the cardiac affecUoa— iti 
letiology, its variety, its degree, ita duration, and whether it is stationa^ or 
progressive; the integrity of the myocardium; the question of ca^e 
failure ; the risk of snadcu death ; the general health of the patient, and the 
cxbtcnco or otLcrwiso of coraplicatioDS ; and the rcsjionse oi the patient to 
treatment. 

With regard to the family bbtory, we should note whether any other 
members of the family have euffei^ from any form of cardio-rsscular 
dbease, and the average period of longevity. The younger the patwat 
the more likely is the cardiac nff^ion to be the result of antecedent scute 
inllammntion. and at or after middle Ufe to a prima^ chronic affection. In 
the case of both, after adult age the cardiac reserve is more likely to be less 
as age advances. Taking all cases of cardiac affections into accoMt, ue 
ptogiioais is better iu females than in males. The former ate less subject w 
physical and mental strain, in them mitral dbease is relatively mom common 
than aortic disease, and chronic myocardial ^scase and arterial disease 
relatively of less frequent occurreuce. On the other band, in females mitm 
stenosis is much more frequen^ the stress at puberty is greater, 
rbks of pregnancy and parturition have to be considered. My 
or mode of life involving undue physical or mental stralu 
unhealthy habits, such os over-eatmg or over-drinking, and unfavouia 
B*>ciul conditions caiisy Ihc outlook to le.ss favourable. Th<s youngf 
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the age-incidence, the less favourable the prognosis. Among the reasons 
for tms are that : (1) in early life the heart is less able to undergo com- 
pensatory changes daring the period of active gro^rtb, and any form of 
cardiac affection baa a deleterious effect upon the general physique and mental 
development ; (2) in early life rheumatic endocarditis is more likely to be 
accompanied by myocarditis and pericarditis ; and (3) there is a greater 
liabiUty to the recurrence of the cause of the cardiac affection, with possible 
increased damage to the heart. If the cardiac affection has existwl for a 
considerable time and tbe health of the patient is still good, the outlook is 
'correspondingly hopefal ; and tbe converse is the c-ise. 

Takiiig cases as a whole, when a chrome valvular affection is the result of 
a previous attack of acute endocarditis, the prognosis is not so serious ns when 
due to a primary chronic degenerative process, because in the latter the 
lesion is npt to come on after middle life, to be progressive, and to be associ- 
ated with chronic myocardial disease. It sbonJd be remembered, however, 
that in the case of the former, the patient is liable to recurrent attacks and 
consequent further crippling of the valve. If a lesion is due to syphilis, 
taking cases as a whole, the prognosis is very unfavourable. With regard 
to the variety of the cardiac affection, tbe prognosis of aortic is less favour- 
able than that of mitral disease, aud lesions affecting both valves graver 
than when one only is involved. It is difficult to give the order of relative 
gravity of lesions affecting the different valves, but so far as four varieties 
of chronic valvular disease are concerned, most writers place in order of 
gravity, aortio incompetence, mitral stenosis, aortic stenosis and mitral 
regurgitation. With regard to aortic stenosis, however, a qualification 
is necessary; it refers only to those cases which are due to antecedent 
acute endocarditis. Among tbe points which may be of assistance in trying 
to estimate the decree of the cardiac affection are tbe degree of mo^fication 
of the character or the pulse, of tbe blood pressure, of the cardiac soands and 
cycle, the size of the heart, the time of occorrcnce, the duration, the character, 
and the area of propagatiou of any existing inurrour or murmurs, aud the 
degree of any existing auriculo-veotricular block. Aa examples, in chronic 
valvular disease : in mitral and tricuspid stenosis, the duration ofaprcsystoUc 
munmmand whether there is also a diastolic iBii/mur, and, if so, its length ; 
aud in mitral iucompeteuce aud aortic incompetence, whether a murmni 
merely accompanies or replaces the cordiac sonud, its length, and its area of 
propagation. 

When the cardiac affection is the result of a previous attack of an acute 
inflammation, generally speaking, the shorter Us duration the less favourable 
tbe prognosis, because (1) there is less chonce that the inflammatory process 
has become quiescent ; (2) it is less possible, esjwcijlly in mitral stenosis, to 
estimate whether tbe flbrous cicatricial tissue resulting from tbe acute 
inflammatory process has ceased to contract ; and (3J the patient is more 
liable to recurrent attacks of tbe cause, such as acute rheumatism, with 
possible consequent further damage. In endeavouring to arrive at a decision 
whether the cardiac affection U s^tionary or progressive, the following points 
should be considered : whether tbe standard of the response of the heart to 
effort is diminishing; the question of cardiac failure; whether there is an 
increase in the degree of modification of the character of the pnlse, of the 
blood pressure, and of the cardiac eooods and cycle ; the size of the heart ; 



894 DISEASES OF THE CmCUIoATOIlY SYSTEM 

whether there is an alteration in any existing murmur or inunnnrs— such i) 
whether a murtnut replaces instead of accompauies the cardiac sound, « an 
increase in the length of an apical presystolic, or the supervention and the 
length of an apical diastolic murmur ; and is there an increase in any eiistiag 
auricalo-veutricolar block ? 

In chronic valvTilar dbea&e the integrity of the myocardium is of funds* 
mental importance. Is it involved or not, and, if so, to what degree 1 Id 
this connection the responso of the heart to ciTort and the question of eardisc 
fuiluro arc of value, aud are discussed elsewhere. When the degree of limits* 
tion of the response of the heart to eifort, and, if present, the degree of other 
manifestations of failure arc in excess of what might bo expected considering 
the variety and degree of the valvular atTection, provided a cause for Buch 
can be excluded, the greater likeli)ioo<l, and the more severe the degree, of 
myocardial involvement. In addition, the eize of the heart, to what extent 
the cardiac sounds aud cycle are modified, the cardiac rhythm, iacladisg 
whether there is aarjculo-vcntriculat block, and, if so, of what dewe, whether 
there b bundle-branch block, arhoriration or intmventricular block, or some 
other form of disordered action of the heart, are of moment. 

The (question of cardiau failure is also of cardinal importance. Whea- 
cver cardiac failure is present, two points should bo taken into considcratioB, 
namely, ita degree aud the circumstances of its onset. The clinical manifest*- 
lions of the various degrees of cardiac failure are described on pp> 839, 8^* 
With regard to the secoud point, inquiry should bo made as to whether the 
failure is duo to a cause which might reasonably be expected to account for 
it, and is either temporary and not likely to recur, or persistent but reraedisble, 
or is not. 

With reference to the risk of sudden death in cardiac affectiotis, the 
commonest lesions arc those of the coronary arteries themselves or iavolre* 
ment of their orifices (sec p. 9S9). Such an event may be due to co’^aMY 
occlusion, or independent of it. Sudden death is not uncommon in cases ei 
angina pectoris, and may be due to ventricular fibrillation, coronary occlBiiop, 
or possibly apart ftoin these. The liability to sudden death w peater i» 
myocardial than in vaU-nlar disease. Rupture of the heart, the result ol 
cardiac infarction, is a tare cause. In such cases, death may occur durio? 
the first week after corona^ occlusion, or later os the result of auenrysm o 
the ventricle. Of the chronic vah-ular diseases, sudden death is most frejaeu 
in aortic incompetence, almost always due to the occurrence of rentnculsr 
fibrillation. In valvular disease, especially mitral, sudden death may 
from a large pulmonary embolism. Other causes of sudden death 
Stokes syndrome, and xupture of the aorta in ayphUitic aortitis or d^scctm? 
oncurysni. , j 

The prognosis is also intlucncofl by the state of the patient’s gctiera 
hcaltli and the cxbtcace or otherwise of complications, among th®. ' 
being nrleriul disease, hypertensiou, renal di^ww, chronic bronchiin. an’ 
emphysema. _ j • ile 

Finally, the prognosis in cardiac afTections should bo considered •'J, * 
light of response to treatment. For ex.implc, given a case of severe “ 
failure with auricular fibrillation with a rapid ventricular rate, it w • 
to say what the future will be until full doses of digitalis have 1 >«d 
teied. 
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TREAT3IENT IN CARDIAC AFFECTIONS' 

Having now reviewed tlie variona poinis whicli may arise in the considera- 
tion of the prognosis of most cardbc affections, these need not be again 
referred to when the prognosis of individual cardiac disorders comes under 
diacossion. 


' TREATMENT IN CARDIAC AEFEOTIONS 

Importakce op Treatiient Vi Cakduc Ajtections. — In few depart- 
ments of medicine is sldlfol treatment of so great consequence as in that of 
cardiac disorders, and in few is it so well rewarded. The heart possesses 
enormona veserves, and, moreover, in recent years there has been a sisnial 
advance in what can be eccomplbhed. I wonld, therefore, emphasize the 
importance of a heen, practical interest in cardioiogical thcijyjcntics. Another 
observation Z would make is that treatment should not only be correct, but 
sufficiently inclusive and also resourceful. 

It is desirable to devote a section to the consideration of the therapeutic 
measures which may bo applicable to any form of cardiac disorder, in order 
to save much needless repetition when we come to consider the treatment 
of the individual cardiac affections are considered . 

OnjBcrrs op Tp,EATJ^IE^fT. — Tfao primary object w to prevent tha suner- 
vention of cardiac failure, or complications. With regard to the former, ii the 
view put forward on pp. 851, 852, thatitsessentialcauseljesin tlio heart muscle 
be accepted, then, on the one hand, the patient should avoid anything which 
pnts a strain upon the myocardinm, and, on the other, the practitioner 
should do everything in his power to promote its efficiency. In addition to 
the foregoing, cardiac failore, symptoms and complications should receive 
prompt and suitable treatment. 

REST.— In the majority of cases the patieot’s complaint is a manifestation 
of cardiac failnto and, therefore, a preummary rest is indicated. Rest is of 
cardinal importance in the treatment of cardiac failnic — indeed, it is difficult 
to exaggerate its value. As to the amount of rest, the ideal is that it should be 
sufficient to enable the patient to attain his optimum. This varies very 
greatly. As examples, speaking broadly, in “ slight ” cardiac failure, while in 
some cases it is preferable that the patient should go to bed for a week or so, 
partial rest for a longer period is usually enough. In “ moderate *’ failure, the 
patient should remain in bed for at least 3 weeks ; and in “ severe " failure, 
for a minimum of 6 weeks. In the latter, the more absolute the physical rest 
the better. For tius purpose, adequate nursing, night and day, is essential. 
Especially when orthopnoea is present, the patient sbouldhe in a well-propped- 
up position by means of pillows, or a bca-iest, in either case with supports 
under the forearms and knees, or in a large comfortable chair with a support 
for his arms, or, best of all, in a Lewis’s cardiac bedstead. The importance of 
attending to the matter of mental, as well os physical, rest is not eofficiently 
appreciated. It aboidd be pointed out that when a patient has had a good 

E cried of rest in bed, it shomd be sncceeded br one of partial rest, the latter 
aving some relation to the former. Thus, if he has been in bed for 4 weeks, 
be should remain in his bedroom for at least s further week, getting up gradu- 
ally ; proceed downstairs and, later, out of doors, gradually ; and it is often 
an advantage to resume work gradu^y during the first few weeks or more. 
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I umy be permitted to etate that I have been much impressed tis 
relatively frcqnent lack of apprcdation of the amount of preliminary rest 
which ia requisite in some cases ; and this is not a rare cause of unnecessary 
loss of life. In a very exceptional case of a woman, aged G5, with very term 
cxhanstion of the heart, tne result of long-continued very excessive vork, 
I advised 6 months’ rest in bed, followed by 6 months’ partial rest. The 
subsequent coarse of events piov^ the advice to be both necessary and highly 
snccessful. 

Ikstructioxs REOAEDiirQ MoDE o? LivE. — ^Another and, taking cases in 
the aggregate, one of the most important causal factors of all, has refcruce 
to the future mode of life of patients. A detailed investigation of tie patient’s 
general maimer of life, lua occupation, habits, hours in bed, the amoant sod 
character of his sleep, how long ho takes off for^ meals, and Hs mental end 
emotional character should be made. 

A cardinal indication Is that the patient should live within the limits of iis 
cardiac strength. On the other band, his naunl mode of life should cot be 
unnecessary restricted, for otherwise he is apt to become nervous and intro- 
spective. Ilerein lies one of the principal duties of the medical attendant. 
In this regard, it is not sufficient to tell the patient to “ take care.” ^ 
indication is to investigate the patient’s occupation, general mods of ffe, 
habits, hours in bed, the amount and character of his (deep, how long be tskee 
oil for his meals, his mental and emotional choracter, and other relevint 
particulars, and to advise, in detail, accordingly. 

Each cardiac patient should be in bed for at least 9 hours ueb lught, 
and have at least an hour for tho midday meal, resting after finishisg 
end a quiet day each week. If the decree of impsinnent is severe, 
bo in bed for 10 to 12 hours each night, rest for one or two hours after the 
midday meal, and stay in bed the whole, or the greater part, of one day a w«k. 
The patient should avoid unnecessary tosks ontside those of hvs occupation. 
iVhen not actually working, he should rest a good portion of the tatce. 
Holidays in adequate amount and frequency, and containing a suihcieot 
element of rest ore indicated. ^ . t » i 

With regard to the question of physical exertion, it is impossible 
(lo^vn hard-and-fast rules, because the constitution and temperament c 
different patients differ greatly. It is possible, however, to enunants a 
cardinal principle, namely : If daring physical exertion there is ahortneao 
breath, palpitation, a sensation of tightness or oppression,_or discoimort 
pain in any part of the front of the chest, or fatigue, or giddincM or 
it means that tho pace is too quick, ft^ng which the Iind is uiamta » 
while il after exertion there is undue faripuc, or any othw ^ 
ptoms, or objective sign.s, the amount of exertion has been too mueb- yO 
other hand, physical exertion short of any of the foregoing is j. 
subject to the following qn^iCcations : It is advisable to keep somethmg « 
reserve ; sudden and violent effort should bo avoided ; and, m my ^ 
based upon persona! observations, in aortic incompetence the more 
forms of effort should ^ avoided in any case. It is not enough to 
physical exertion only ; the importance of attending to the matter ot °^ 
effort is not sufficicntlv appreciated. Again, all worry and erootjonai » 
should, as far as possible, to avoided. ' « er u 

If the patient suffers from an nndoly excitable nervous system, 
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jjronc to worry or be ansious, sedatives, such as a combination of ext. valerian, 
ext. sambul, and asafetida, or tbe biozoides, bromide and valerian, or a small 
daily dosage of uvaleral, sedormid, or of carbromalnm, failing which pheno* 
haibitone may be very helpful. My custom is to advise an adequate daily 
dosage until a full tberapentic effect is obtained, after which a minimal 
daily dosage for a time. It should not be foreotten that the bromides are 
strongly cumulative and, especially in the elderly, even moderate doses if 
taken long enough may prodnee toxic effects. The matter of sleep is often 
neglected, and inquiry should invariably bo made regarding both its amount 
and character, and if any defect be found, it should be treated on the lines 
laid down on p. 903. 

DIET. — Suitable regulation of the diet is of importance, including with the 
object of reducing the work of the heart, especially in cardiac failure, angina 
pectoris, obesity, hypertension, and diabetes melhtna. 

In cardiac cases the daily intake of 0oid should not be above the normal. 
The meals should be as dry as is agKcable to the patient and tberefore soups 
.ire better avoided as a coarse tri^ meals, a sufficient amount of fluid being 
drunk between meals but not less than one hour after or half an hour or 
preferably three-quarters of an hour before a meal. The meals should ho 
relatively small and so at comparatively frequent intervals. The food should 
contain a suOlcieDcy of proteins, fats, carbohydrates, mineral constituents, 
vitamins, especially 6 i and C, and these particularly in congestive failure, 
in which they are of material value, and water. Proteins should be rather 
on the low side, since they increase metabolism and consequently the work of 
the heart *, fats are latbci diiEcolt to digest and are of nigh calorie value ; 
and bulky carbohydrates of low caloric value should be avoided for they tend 
to flatulent distension of the stomach or bowel, and thus, by direct pressure, 
embamss the heart, and this is one of the commonest causes of palpitation, 
if there is reason to believe that the food does sot contain an adequacy of 
vitamins, this should be corrected by the administration of appropriate 
synthetic preparations. The intake of salt ebould be on the low side. It 
is usually sufficient to abstain from salted and highly seasoned articles of 
food and, preferably, salt with meals. The excessive use of tea and coffee 
should be avoided. If there is obesity, see pp. 467, 468 ; if hypertension, 
see pp. 1101-1103 ; if diabetes mellitus, see pp. 446-456. 

In “ severe '’failure nstrict Karell diet for thejlrstl taSdaysmay bevejy 
beneficial. It consists of 7 oz. (200 c.c.) of milk four times daily, approsimatelr 
550 calories per diem, without other fluid. Advantages are a low caloric 
value, and a restricted intake of fluid and of sodium chloride. After this, 
the amount of food and fluid may be gradually xnere.ssed. For 2 to 3 weeks 
the former should be limited to milk, t^st from stale bread, biscuits, butter, 
cereals, fruit juices, cream, junket, jelly, honey, dextrose, and lightly boiled 
eggs. In the case of a man of average weight the daily caloric value should 
not exceed 1200 calories and the intake of fluid 35 oz. Later, provided 
reasonable progress is being made, steamed sole and whiting, chicken, rabbit, 
and vegetables may be gradually added ; but as long as there is failure 
of “ moderate ” degree the daily caloric value should not exceed 1500 and the 
amount of fluid 42 02 . In all coses in which there is a material degree of 
tederon, the daily intake of sodium chloride should be considerably restrietde 
and that of fluid limited to 30 02 . or at the most 40 oz. ; but if organic mer- 
29 
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curial compoonda are beiog administered, the rial: of debydratioa aboold be 
remembered. 

Tobacco in moderation may be allowed. It is better for tLe patient to 
abstain from alcobol altogether, bnt if he has been accustomed to its ttse and 
deprivation be a great hardship, a strictly moderate amount may be BUoved, 
preferably with meals. 

Strict attention to the condition of the bowels is advisable. K there U 
hypertension, a saline each morning and also some mercurial preparstion at 
bedtime once or twice weekly arc indicated. 

Any existing amcmia, obesity, and bronchial catarrh should bo treated 
without fail : the first on account of the myocardium and the tissues in 
general receiving an adequate supply by oxygen ; and the second becanse 
excessive weight involves more work on the part of the heart, and of the 
tendency to fatty infiltration. 

The question of focal acpsls, especially in the teeth, the tonsils, the 
accessory nasal einusca, the pharynx, the colon, the appendix, the gall bladder, 
and the genito-urinary tract, is an important one and should receive attention. 
Acute ii^ections, especially in chconto valvular disease and congenital tnorbns 
cordis, should be guarded against. 

SrsTEiuTic Exercises, Uassaob, and Other Porus of Teeatuext.— 
Systematic and graduated body and limb exercises, caasive and active, 
massage, liebt and deep, breathing exercises, and physical training ate som^ 
times useful in cardiac ailections, provided they are judiciously employ^ snd 
their effect watched. Cootradn^cations for their use are acute aueciioM of 
the heart, a severe degree of chtoruc valvular disease or of chronic mvocatdiri 
disease, " severe ” cardiac failure, and cases in which the heart uilare is 
progressive. Passive exercises, U^t massage, and breathing exercises may « 
employed with advantage in the early stages of convalescence of an acute 
illness or following a long period of rest. A* regards the first, ample move- 
ments, especially of the Swedish variety, are better than resistance ones. 
\lgoron3 massage may be useful in those wbo have not the necesary time 
or opportunity for the usual forms of exercise to keep them in condition.^ la 
all cases the various measures should stop short of inducing any mdication* 
of cardiac distress or tnointained increased frequency of tho ventricular rste. 
Scop. 919. 

lluriug the last few years an increased consideration has been given to toe 
question of rehabilitation of cardiac cases. Tho object of such is tho restombon 
of the patient to as high a functioning capacity as is possible. The meamws 
comprise those described in the preceding paragraph, and, in addition, to® 
choice of occupation, vocational traioing, and in some cas« psy^tbtwpS' 
Regarding the kind of occupation, it should conform to the instmctioM 
regarding tho patient’s mode oflife described on pp.89G-89S. , . 

Baths and 8va Treatveet. — It is commonly known that immersion « 
tho body in water may exercise a decided influeuce on the circulation. 
further, believed by some that certain waters at Kaubeim, on account of tlieir 
ingredients, possess a specific therapeutio valuo in cardiac affections, but 1 
very sceptical with regard to this. WUents undoubtedly often derive very 
great benefit from a stay at and at similar spas ; but this appcju® 

to be due to the rest, the change of air, tho regular mode of life and 
the careful dieting, and other faetoia. Given tho same conditions of m » 


1 
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eqaally good resolto would be obtaioaUe elsewhere. Spa tie&tmeni is par* 
ticularly serviceable in patients who have indulged in excesses of various 
Hods. 

The Digitalis Group of Drugs.— This includes digitalis purpurea, 
digitalis lanata, strophaothus komb^, strophaothus gratus, squills, con* 
vallaria majalis, and apocynum caimibinnm. They have a siowar action 
on the heart, but as digitalis is the best of the group, only strophanthin, the 
chief active glucoside of strophanthus kombe, and ouabamo, a glucosidc 
derived from strophanthus gratns, which arc used for intravenons admini- 
stration, need also be considered. Strophanthus kombd and strophanthus 
gratns are readily destroyed in the alimentary canal and consequently are 
uncertain in their action when given by the mouth. 

"NVith regard to digitalis, the standardised tincture and the powdered leaf 
(digitalis pulverata, B.P.), and dtgoxiD, especially the last, are very reliable 
preparations, and there is no need for any others. The fresh infosion is not 
employed, because it is unstable. ^Vhilc the standardised tincture is excellent, 
it 13 necessary to point out that, in measuring an amount, minims and not 
drops should be used, because one drop is not nearly os much as one minum ; 
and, moreover, the size of drops varies considerably ; and it should also be 
noted ^at the tiocture deteriorates in the course of time when dispensed 
freely diluted with water, or is kept in a bottle which is ^equcntly opened, 
especially the first. The powdered leaf is given in the form of tablets or pills. 
One and a Imlf grains, or 0-1 g., is eqiul to 15 minims, or 1 c.c., of tbe tincture. 
Digoxin is a pure crystalline glucoside isolated from diritalls lanata. It is 
the most stable and rapidly absorbed and excreted of aD the digitalis group 
of dru^, and is the preparation of choice, both for oral and intravenous 
administration. It is available in tablets of 0-25 mg., each equivalent 
to 15 mminis of the B.F. tincture, and in ampoules coatainmg 0-5 mg. 
for intravenous administration. Digoxin and strophanthin ate very 
irritant if administered subcutaneously or iatiamuscalariy. The latter is 
a powerful poison in overdosage, and the best therapeutic dose is very 
near the toxic do.se, which does not appear to apply m the case of digoxin. 
It follows, therefore, that whether strophanthin should be employed or 
not, and, if so, its precise dose, requires most careful consideration. I 
wish to say, however, that, with these qualifications, I have never seen 
any untoward effects following its use. Onabaine is about twice as active 
as strophanthin. 

Digitalis is indicated in congestive heart failure, left-sided, or right-sided, 
or both ; as a prophylactic measure in cardiac asthma or acute pulmonary 
cedema the result of left ventricular failure ; and in auricular fibrillation 
with a rapid ventricular rate and in auricular flutter, even in the absence 
of congestive failure; in all cases whatever the cardiac lesion may be. 
The drug is likely to prove far more effective when congestive failure is 
associated with auricular fibrillation with a rapid ventricular rate, or auricular 
flutter with a rapid ventricular rate, than in cases with a rapid ventricular 
rate associated with normal rhythm. In the former, the results of its admini- 
stration in the majority of cases are very, and in some extraordinarily, good ; 
* it is followed by a rapid fall in the ventriedar rate (Fig. 24), and a concomitant 
iropro^’cment in the general symptoms. It is to be noted thadigit tails is of 
little avail when righ t-sided failure is due to chronic pulmonar}- msease. ’ The 
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drug is likelj" to be more be^efidal when a lesion is the result of aatecfdent 
rheumatic infection. It is more generally useful in mitral than in tortic 
cases ; in all probability because both auricular fibrillation and coRgestire 
failure are much more common in mitral disease, and the latter is mneh more 
frcqucntljr of rheumatic origin than in the case of aortic disease. Formciiy 
the question was often asked whether digitalis should be given in aortK 
incompetence. There is now general agreement that the answer is In the 
afiirmative, provided the indications mentioned are present. Caution ikiuld 
be exercised and largo doses avoided in acute lesions of the myocardium, 
Buch as iheumatio carditis, or catdiae in* 
farctioD. In all cases in which there is an 
acute infection, or thyrotoxicoris, th«« 
may bo little or no respouae to the drag. 
Hypertension and arteiial disease are not 
contra-indications. Digitalis is contra- 
indicated in persistent heart-Hock. 

In the great majority of cases, the aim 
of digitalis medication is to accumnlats in 
the body a sufilcient quantity of the diuir 
to produce complete igitalisatiop. it. 
the full tberapcQtie efTcets ; and, in the 
majority of these, afterwards to mintria 
that quantity there. In a certain propot* 
tion of cases, however, it is not necessary 
to proceed to full digitolisation,_8 moderate 
dosage for a period being sufBeient and, u 
the majority of these, improvement wn 
afterwards be maintained without contiau- 
log the drug. 

If the method is adop^, with re- 
gard to obtaining complete digitaUiuition, 
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•VreUon of didtalw Ja h csm of naturally the mtalm of the umg sMUia 
aortcuUr fibrillation with ueby* bo greater than the amount destroyed or 
cardu. A drachm of iho tinemro ^xcretcd. This varies according to the 
1 eoauncnce on ~ weight of the patient and other &ctoTS, 
from about 16 to 25 minims of the tmetora 
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daily. Eggleston estimated that to man an nveroge of 0'16 of 
1 C.C. of a standardised tincture per pound, is required, which is about 31' 
minims for an individual weighing 140 pounds, not iuclnding a-dems, < 
U Tftthcr too much. It should not exceed SOO minims. As might 
expected, more is needed in heavier than in bgbtcr individuals. , 

In any given ease, the period over which tW total amount may ^ 
and also the method of administration, will depend upon the sennty an 

urgency of the patient's condition, and the response to the drug. ... 

For average cases, a pood method is to begin with GO minims of the tinctu , 
or 1 mg. of digoxin, daily, in each case divided into ttoe or four doses, 
severe ca^es, i.e. those in which a rapid action is required, 90 nunims o 
tincture, or H mgs. of digoxin, por diem is advised. In 
employment of massive dosage of digoxin, or of tincture of digit* ** E {• 
ferably the former, by the mouUi should be considered. The foilowiCo 
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recommeoded. An iaitcal dose of mgs. of digoxin, or of 160 minims of 
tinctore of digitalis. Six hours later, if there are no toxic sjinptoms, 1 mg. 
of digoadn, or 60 minims of the tinctore, J mg. or 45 minims, and J mg. or 
30 minims, respectively, at six-honily intervals j or five doses of § tag. or 
30 minims at six-hourly intcrvab ; but in the case of both, only provided, 
at each stage, there is on absence of toxic symptoms. In very urgent cases, 
i.e. those in Tchich death may otbcrvase occur, the intravenoas injection 
of digoxin, or of strophanthin, prefembiy the former, should be considered. 
The maximum dose of the former is I mg., and of the latter i-Jxjfh gr. In 
the case of both, the drug fihcald be injected very sloivly and care should 
also be exercised to avoid leakage into the ti&snes outside the vein. Both 
massive dosage by the month and the intravenoos method are contra- 
indicated if the patient has already bad any of the digitalis group of drugs 
during at least the preceding 10 days and preferablj’ a fortnight ; if the 
ventncnlar rate is below 140; unless the patient is in bed and under 
close observation ; aud, la the case of the tincture of digitalis, unless 
reliable standardised preparations arc employed. If either method, is 
used, no more of the diritaUe group ebonlu be administered for at least 
24 hours, depending on the patient’s condition, and naturally the dosage 
should be smaller. 

It is advisable to reiterate that the foregoing dosage, i.e. for average, 
severe, urgent, and very urgent cases respectively, are applicable to indi- 
viduals weighiog 140 pounds, not including oedema. 

Digitalis cau be absorbed from the rectum, and this method of admini- 
stration may be used whenever there is vomiting. The dosage is the same 
as that by the mouth. A simple enema is given a few hours beforehand in 
order to prepare the bowel for absorption, and the tinctore of digitalis should 
be ^u ted inth warm saline to a bulk of 3 oz., and introduced slowly through a 
fnnnel. 

"When the full therapeutic effects of digitalis medication have been 
obtained, or if toxic symptoms occur, the question arises as to whether to 
continuo the drug in maintenance dosage. If the answer is in the affirmative, 
if there are toxic symptoms, naturally it should be stopped until these have 
ceased. The maintenance dosage should be sneh as wiU balance the amount 
destroyed or excreted. The optimum is that which is sufficient to control the 
action of the heart without at the same time giving rise to toxic symptoms. 
This may exhibit a wide variation in different individuals but it is usnally 
10 to 30 minims of the tincture or its equivalent daily. In addition to the 
results of clinical and electrocanliographic examinations, the former including 
the ventricular rate counted by auscoltation, the patient’.s own sensations 
ate often helpful and should be taken into consideration. In the course of 
time, variations in the dosage may be found to become necessary. The 
cumulative action of digitalis is apparently not so important as was formerly 
believed, but even so the patient should be examined periodically. 

Among the indications of oyerdo«age of digitalis are anorexia, headache, 
nausea, vomiting and diarrheea. It should be observed that vomiting is not 
uncommon in cardiac failure apart from the administration of digitalis and, 
therefore, is not necessarily of toxic origin. The effect of overdosage on the 
heart may bo to produce aintis bradycardia, occasional ventricular extra- 
systoles, pit^sus bigemtnui or eou^ing of the h&Ui (Kg. 26), a rapid -succession 
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of eitra-systoles, multifocal eitra-^toles, emo-aoricular block, aimcnlo- 
ventricolar block, the ventricular variety of paroxysmal tachycariia, asd 
even ventricular fibrillation. Tbe occuiicaco of toxic symptoms is an iodics' 
tion to stop the drug until tbeso have ceased . 

As regards the use of digitalis as a pt(^hylactic measure in cardiac aslhna 
or acute pulmonary cedema, a modcrato dWge should be tried first. 

In the case of auricular fibrillation ^th o rapid ventricular rate, digitalis 
has no effect upon the disordered rhythm itself. It diminishes conductivity 
of the auriculo-ventricular junctional tissues and thereby there is a reduction 
in the ventricular rate, vritb consequent improvement in the circulation and 
in the patient's condition. The indications are first to employ full doses of 
the drug to bring domi tbo ventricolar rate to u near the normal as is possible, 
and afterwards a maintenance dosage which keeps it so but short of toric 
symptoms. In auricolar flutter the administration of dull doses of digitalis st 
first usually induces partial heart-block, or an increase in the degree of 
block already existing, with resultant diminution of the ventricular rate. 
Later, the Gutter may cease, or auricular fibrillation may be induced, ffbe 
latter is generally an advantage becanse the ventricular rate can usually 
bo more casUy controlled by moderate doses of digitalis than in the case of 
auricular flutter. Auricular fibrillation may persbt or the normal rhythm 
may bo restored—^ither event occurring during the administration of the 
drug or after it has boon discontinued. After the restoration of oomal 
rhythm, recurrences of flutter are not uncommon. 

CauDiao STiMUi,aNTa.“It is probable that no drug directly atimiilates 
the heart. Nevertheless various <ung9 which stimulate the respiratory centre 
and the vasomotor centre are of value in circulatory faSw, eapewUy 
peripheral Thus, catdi.ac failure is often accompanied by respiratory failure, 
reaujting m anoxmmia. In such cases, drugs which stimulate the wpiia^J? 
centre, by causing an increase in the rate and depth of respiratioa and w 
helping the venous return to the heart, increase the coronary circulsbM. 
Again, stimulatiou of the vasomotor centre causes an increase in the Mood 
pressure, due mainly to the constriction of the arterioles of the splanchnic area. 
Strychnine has a direct stimuIaDt action upon the respiratory and vaso- 
motor centres. But it and camphor — wUch acta rcQexly on the two centres— 
have been mostly suppiautea by mketbamide (cocamine) and le^awl 
(cardiazol), which are powerful direct stimulants of both centres, *ud 
valuable remedies in circulatory failure, particularly peripheral. CafTeioe 
has Jess action on the respiratory and vasomotor centres than strychniae. 
Its chief action on the central nervous ayptem is on the psychical are^ O' 
brain. Its principal peripheral effect is its diuretio action on the itiaotja 
themselves, out as a murelio it has been replaced by other lanlhiue dm?*- 
Carbon dioxide is by far the most powerful respiratory slimulant. arong 
directly upon the respiratory centre, and is aometimes employed as a roiitw 
of 5 per cent. COj m 95 per cent, of oxygen. Qir^c stimulants are of sp«« 
value in peripheral circulatory failure. Piffiuibh ttimtilanU (ether, ammom 
and alcohol) reflejly stimulate the respiratory and vasomotor centres, a 
are frequently useful in an acute emergency. . « _ 

Dextrose is of value in condiUona of circulator}’ collapse, such as may lou 
corona^ thrombosis, and possibly in congestive heart failure. It w * f®. 
of nutriment which is rapidly absorbed and ewily metabolised. It O'*/ ” 
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given by the month, by the bowel, or inttavenonsly. One pound of dextrose 
dissolve in 2 pints of water and flavoured with orange or lemon juice forms 
a convenient concentrated eolntion, wluch may be given diluted to taste. 
For intravenous injection, a hypertonic solution is advocated, and 100 c.c. 
of a 30-&0 per cent, solution may be administered. 

Insulin, in conjunction with dextrose, is held by some to be of value in 
congestive heart failure and also in angina pectoris. With regard to the 
former, most benefit is to he expected when there is evidence that a defect of 
myocardial nutrition underlies or aggravates the condition. Five units of 
insnlio subcutaneously, followed in 25 minutes by 60 g. of dextrose orlffivolose 
by the mouth, is given once daily. This may he continued for a week, the 
dose of both being then doubl^ if no improvement results. This form 
of treatment may be employed concurrently with the administration of 
digitalis. 

Diuretics. — If in right-sided cardiac failure, or in pulmonary venous 
congestion or cedema due to left ventricular fadare, the rehouse to rest, 
the digitalis group of drugs, restriction of the intake of fluid and of salt, and 
other therapeutic measures is not sufficiently rapid or is incomplete, primary 
diuretics are, in addition, indicated. With regard to right-sided failure, 
the matter of the patient's weight has been referred to on p. 887. 

Frimaiy diuretics include tbe zanthinc group (theophylline, theobromine 
and caffeine) ; tbe saline diuretics (potassium acetate, citrate, acid tartrate, 
and bicarbonate) ; mercury, mcludmg tbe organic compoonds; and recently 
ascorbic acid (vitamin C) has beenfound to be of value. While saline diuretics 
are need chiefly in renal dropsy they ate also employed as adjuvants to the 
digitalis group in cardiac erdems. Again, merenry is used together with 
other diuretics. A well-known and excellent combination is pil. co., 

which consists of pulveris digitalis, pulveris scilhe and piluhe hydtaigyri, 
aa gr. i. 1 would emphasise that it is advisable periodically to alternate the 
diuretics and also that a combination U sometimes more effective. 

Theobromine is a powerful diuretic, but as it is very insoluble in water 
theobromine and sodium salicylate (diuretin), which is freely soluble, b used 
instead. Theophylline b still mote potent^ but because of its lack of solu- 
bility theophylline and sodium acetate (tbeocine) b employed. Theophylline 
with ethyledene (amino-phyllinc, euphylUne) is still more soluble, aud may 
also be used by the rectum, intramuscularly, or intravenouslf. Theobromine 
and sodium acetate (agurin) and theobromine calcium salicylate (theocalcine, 
calcium diuretin), which are not oQicial, have similat actions to the fore- 
going. Cafl’eine has been largely supplanted. Mercury b a more powerful 
and rapid diuretic than the zanthine group and b relatively non-toxic. 

The organic mercurial compoun*^ arc incomparably the most potent 
primary diuretics in the treatment of congestive failure; their dbcovery 
constitutes a striking advance in cardiological therapeutics ; they are in- 
creasingly taking the place of the other primary diuretics and even of some 
of the other methods of treatment ; and 1 would emphasbe their great value in 
suitable cases. They are especblly indicated when a very rapid effect b 
desbed and when there b an unusual intolerance to the mgiti^ group of 
drugs, and they axe relatively more successful than that group when con- 
gestive failure b associated with tbe nonnal rhythm. They are abo of value 
as a prophylactic measure in asthma or acute pulmonary cedema the 
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result of left ventricular failure, in chronic adhesive pericarditis with recamal 
ascites, and in some cases of acute infections and thjrrotoxic conditions. Ihcj 
may be tried, cautiously, in congestive failure of coronary occlusion proridjd 
there is an absence of pronounced ehoek and collapse. may he prea 

at the same time as these dmgs. It is necessary to point oat that, oaisg 
to their high mercury content, the o^nic mercurial compounds may pve 
rise to symptoms of mercury poisoning, such as stomatitis, gastro^ntentu, 
colitis, or hmmaturia. They should not be employed in enteritis, colitis, 
acute nephritis, much impairment of the renal function, or hsmaturia. If 
is to be noted that albuminuria, hyaline casts, end a few red blood corpa^Ie! 
may he found in passive congestion of the kidney the result of rigit-aded 
congestive failure. With regard to the question of the renal function, it is 
not necessary to estimate the blood urea u the mine is dark in colour and its 
specific granty is 1020 or more, and there is an absence of pronounced aniraia. 
Novasuiol (Bayer) (Meibaphenum, D£,P.) is by fat the most toxic of tlis 
group of diuretics, and its use has been abandoned in favour of other prepan- 
tions, which arc safer and little if at all inferior in potency. They comprise 
raersalylum, BJ*. (salyrgan, mercurgan), neptal (M. & B.), novurit (merci^ 
D.8.P.), and ceidrooe (Ciba). The last three also contain theophylline. 
They are generally administered intravenously or intramuscularly, 
ferably the former, in the form of a 10 per cent, solution. A preliminary 
dose of 0-5 c.c. U given. If no toxic eyniptoms occur, doses of 1 1 or 2 c.e. say 
bo repeated at intervals of 2 to 6 day# ; and after a favourable result has been 
obtaineil, the injectiona may be continued once weekly or less often f« u 
indehoitc period. lo ambulant patients and as a prophylactic measare io 
cardiac asttima oud acute pulmonary oedema, an inje^iononco weekljr orl^s 
often may be tried. In fue case of the intravenou-s method care shonid be 
taken to avoid leakage of the solution subcutaneously, as thb may Ie«d hj 
necrosis and sloughing of the bIqb. Recently suppositories and, in the case of 
some of tho compounds, tablets have been introduced and are not far short as 
effective as the other two methods. Tho former are apt to cause irritation and 
should bo avoided in local morbid conditions. A profuse diuriisis usmuly 
commence within a few hours after the admimslration of these pteparatiatw, 
and the effects are often finished within 6 to 12 hours, but in Bomo coses nrt 
until 24 to 48 licucs, in which event naturally the result U l^s during the 
latter part. Frequently 10 to 20 pints of urine may be pR.^sed within ^3 hoora. 
The organic mercoxial compounds are best administered the first ttog m 
the morning, in order to avoid the patient’s sleep the next night being to' 
tnrbed. It is important to restnet tho intake of fluid on that day 
or at the most 40 oz. Tho dinretic effect of these drugs is often 
enhanced by an acid-producing eolt, such cs ammonium chloridC" Thirty 
grains by the mouth three or font limes daily for 2 days immedistely p«vi- 
ously is an appropriate method. 

Q0XXIDX.VE.— Quinidino is employed in the treatment of perrjtcnt 
a^cular fibrillation and persistent ouricubt flutter, especially the 
with the object of arresting cither condition— in other wonls, to ^***^,- 
nonaal rhyrthm ; and also in paroxyema] tachycardb, paroxysmal 6brmsUo 
and paroxysmal flutter, in the intervals between the attacks, to prevent tn 
recurrence, and in paroxyamiil tachycardia during an attack. , 

Qmnidine is a cardiac depressant, acting directly on the heart tnosa* 
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itself and also on tbe va^tia, parUcalarlf the former. It prolongs the re- 
fracto:^ period of the auncnlar mnscle and also slows the condaction rate. 
In anricaier fibrillation and aoiicahrfiatfcef (seepp. 930, 931) prolongation of 
the refractory period tends to diminish the rate of the circulatmg wave in the 
auricles and nltimately may terminate it abruptly ; while slowing of the rate 
of conduction favours its continuation, and this is helped by the action of the 
drug in depressing the vagus. When the action on the refractory period 
predominate the circulating wave ceases, and the normal rhythm is restored. 
The slowing of the rate of the wave in the aoHcles also tends to increase the 
frequency of the ventricular response, so that the ventricular rate rises dnrbg 
quinidine administration, before normal rhythm is restored. This tachy- 
cardia may he prevented to a large extent by giving a prcltminary coarse of 
digitalis before commencing qninidine. Extra-systoles may be observed after 
tbe auricular fibrillation baa ceased, and may give rise to palpitation. They 
occur as a general rule only when the auricular rate has diminished consider- 
ably, generally to 250-300 per minute. Their appearance is an in^cation of 
poisoning. In successful cases of auricular fibrillation, the sequence of events 
IS auricular flutter, transient arrest of the whole heart, and the restoration of 
the normal rhythm. 

Toxio symptoms may occur during tbe administration of quinidine. 
Among these are foUness of the head, headache, giddiness, tinnitus, rarely 
deafness, and transitory visual disturbances; erythematous, urticarial, 
petechial, or other rashes ; nausea, vomiting, abdominal pains, and dianhoea ; 
mental symptoms ; tachycardia ; frequent cxtrasystoles ; auriculo- 
ventricular block ; eudden circulatory failure ; and sudden respiratory 
failure. There is a risk of embolism. Ibis occurs at tbe time wnen the 
auricle flrat commences to contract again after the restoration of the normal 
rhythm. Thrombi ace expelled from tbe auricular cavity into tbe systemio 
or pulmonary circulation. Death during tbe administration of the ding may 
be duo to sudden circulatory failure, sudden respiiatoiy failure, or embolism. 

Contra-indications for the use of tbe drug are a severe grade of chronic 
valvular disease, particnlarly mitral stenoris, or of myocardial disease ; great 
enlargement of the heart, or of the left auricle ; a moderate or more severe 
degree of congestive failure, unless this is remedied by rest and other thera- 
peutic measures ; heart-block ; existing or recent acute or subacute endo- 
carditis or myocarditis ; a history of embolism ; and in cases in which the 
patient cannot be confined to bed and assiduously watched. In tbe opinion 
of many, quinidine should not be tried when the abnormal rhythm is oi long- 
standing, or in the elderly, but I do not share this view in regard to either, 
provided the cases are carefully selected. 

Quinidine is most likely to be successful when the disordered rhythm 
commenced during an acute infection, influenza ; it is of recent origin ; 
there is an absence of organic disease or, if present, the less serious its nature 
and the leas its degree ; there is no history of congestive failure ; the sym- 
ptoms are at least mainly due to tbe disordered rh^hm ; and in the case of 
the young. It is particimrly useful when auricular fibrillation persbts after 
thyroidectomy. 

In persistent auricular fibrillation the normal rhythm can be restored in 
at least half of suitable cases. Relapse ocenrs, sooner or later, perhaps in a 
majority of these. In my experience this can be avoided in a large pro- 
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pQtttQQ of coses by a gradttal dtmiautioa of the total daily dosage aod, latw, 
the continuatioD of a small daily dosage for some time. Quinidlne is less 
saccessfnl in restoring the normal rhythm in anricular flatter than in auricalar 
fibrillation. 

A preliminary course of rest in bed and of digitalis medication is odvisalile. 
It U the practice of some to atop tho digitalis for a few days before com* 
mcncinc qoinidine, \ehilQ others continue its use during the adnumstrstioa 
of the latter, in order to control the rapid ventricular rate. The patient 
should invariably be confined to bed, aosolntc rest, physical and zaental, 
should be enjoinra, and he shoold be asaldaously vratchccL Frequent electro- 
cardiographic czamlnatiocis are very advisable. It Is advisable to (fire i 
single dose of 5 grains, or two doses of 3 grains at an interval of 2 hours, to 
test for possible idiosyncrasy, and if none is found to coast, to commence 
the routine treatment the following day. Fivo grains three times daily nav 
be commenced with, and the total dally dosage incrcas^ by 5 grains caeo 
day up to 30 grains, not exceeding four divided doses in the 24 hours, which 
may be continued for a week, or until normal rhythm is restored, or syuiptoma 
of intolerance appear. The majority of successful cases follow the use of 
only small doses of the drug, and its use is rarely successful if more than 
30 grains per diem are required. The drug should be stopped if toxio sm- 
ptoms occur, or if there is an auricular rate of 2M or 240 per miaut^becaoM 
of the risk of induclug I : I rhythm, or, as a rule, if there is a Tentncnlar rale 
above 140. ^Uter the normal rbythin has been restored, the total doily dosage 
should bo diminished by 5 grains each day to 5 grains twice, or even once, 
daily, and this continued for some months unless found to disagree with the 
patient. This method lessens the liLebbood of relapse. 

I have dealt with tho quesrion of quioidloo iu the treatment of pe^tent 
anricular fibrillation and persistent auricular flnttcr, wth the object of 
arresting cither condition, somewhat fully because in my view, provided there 
is a wise selection of cases and a skilful method of administration, the dreg 
13 not employed as often as it should be. 

IVhen quimdine is used in paroxysmal tachycardia, paroxysmal fibriua- 
tiOQ, or paroxysmal flutter, m the intervals between the attacks to prerent 
their recurrence, the dosage is 5 to 15 groins per diem. As regards the dosage 
daring an attack of paroxysmal tachycardia, sec p. 928. . 

Oxygen. — Oxygen is sometimes of value in cardiac failure. It w 
indicated when there is deficiency in the oxygen content of the srtena 
blood. The chief guides for its oso arc cyanosis and dyspnma. As regares 
the first, ViowevcT, it rs only when due to pulmonary cedtma or (<ia£«U03, 
emphysema, or somo other pulmonary complication, or to sh-allow 
and not when the result of peripheral stasis, or to tho admixture of 
and venous blood, e.ff. in some cases of congenital morbus cordis. v1^d» ‘ 
it to bo noted that dyspntca of cardiac origin may Vw due to oth« 
than anoxaemia. It is to be added that in ossc'aing the value of th& fonn 
treatment, the clTecta upon the jwtient’s wmptoms are of obvjow 
portance. The oxygen should be a^inistered continuously and in 
concentration. As to the various methods of administration, that of® 
and funnel is valueless. A doublemasal catheter, ns in the Tudor 
frame, yields a concentration of well over 40 per cent, and is comfort* • 
Recently Boothby, Lovelace, and Bnlbulian have introduced an •pp®?’- ' 
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the mask, which is very efficient, giving over 90 per cent, concentra- 

tion, is comfortable and is inexpensive, and is tne method of choice. Because 
of this, portable oxygen tents and oxygen idiarobers are no longer required. 

Venesection. — This method of treatment is apt to be neglected when it 
might be employed to advantage. It is indmated when there are manifesta- 
tions of great distension of the right chambcK of the heart — as, for example, 
cyanosis, pronounced distension and it may be tenseness of the jugular veins, 
severe dyspnoea, an enlarged and It may be tender and pnlsating liver, and 
an increase in the venous pressure ; in acute left-sided failure — as evidenced, 
for example, by severe dyspnoea, orthopuoea, pronounced pulmonary con- 
gestion or chronic pulmonary oedema, cardiac asthma, and acute pulmonary 
oedema ; in either case especially if there is essential hypertension, and in 
obese and plethoric individuals. The relief may be immediate and dramatic 
and even ufe-saring. Phlebotomy is also of some benefit in a certain pro- 
portion of cases of long-standing heart failure with oedema and increased 
venous pressure which do not respond to other therapeutic measures. Again, 
blood-letting rapidly reduces a high blood pressure, and although the fall is 
very transient such is of real value as a temporary measure when symptoms 
are present in marked essential hypertension and the improvement may last 
for some months. Venesection is, as a role, contra-indicated in hypotension 
and anssnxia of pronounced degree. 

The amount of blood to be withdrawn varies from 1C^20 ounces according 
to the type of patient, the clinical condition, and the effects produced, including 
on the jugular veins. As to the fust, naturally the amount is greater in the 
obese and plethoric and smaller m asthenic iodividnals. The meffian cephalic 
vein at the bend of the elbow is chosen, and a Trench needle is empoyed 
except in urgent cases when a longitudinal incision should bo made into the 
vein. 

Recently what is termed venostaads, or bloodless venesection, has been 
employed, and may suffice. Tourniquets or similar bands are applied on the 
four extremities near to the trunk in such o manner as to retard the venous but 
cot the arterial blood flow. 

Total Thykoidectoity in tiib Teeatment or Congestive Heart 
Faildre. — This therapeutic measure was first introduced by Blumgait and 
others about 1933. The physiological basis for the procedure is sound. The 
object is to reduce the basal metabolic rate and thus diminish the work of the 
heart. The beneficial effects of total thyroidectomy in heart disease due to 
thyrotoxicosis were known and considered. In this connection it is now 
believed that other factors as well as the lowering of the metabolic rate, 
perhaps associated with the suprarenal glands, are responsible for the improve- 
ment following total thyroidectomy for congestive failure, since such com- 
mences prior to the diminution in the metabolic rate. 

It should at once be understood that great fliscrimmation should be 
exercised in the selection of cases, this requiring the most careful consideration 
respecting diagnosis and prognosis. Contra-indications are progressive 
structural disease of the heart, a recent coronary occlusion, much renal 
impairment, chronic pulmonary disease, perhaps intractable oedema, and a 
basal metabolic rate materially below the normal. This method of treatment 
should only be considered when medical therapeutic measures, including rest, 
digitalis, and especially the organic merenrial preparations have been fully 
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tried and bave failed ; the life of the patient b almost intolerable •, tbs 
eerrices of a surgeon with special skill and experience snd a competect 
anesthetist aro available ; the operative risks are not unreasonable ; and if 
the operation b likelj to result in improvement. 1711116 it has a place in 
cardiological therapeutics. It is indicate only in a relatively few cases, and 
vfith an increasing appreciation and use of the orgaiao mefcuiiai cotnponiidj, 
this is likely to becomo still less. Lastly, whenever mechcal treatment is 
indicated after an operation, it should be employed without faQ. If myxedema 
develops, minimum doses of thyroid should be given. 

TnEATitBOT or Bymptoms 

The indications for and the methods of treatment already descrihed 
should be considered. 

Sleeplessness. — The ventilation of the bedroom should reedve atten- 
tion, snd, while the patient should be kept warm, the bedclothes should not 
bo heavy. It should be remembered that insomnia may bo doe to dysptima, 
and in these coses tbe patient b sometimes troubled with ‘ night starts ' as 
ho b falling off to sleep : the dyspntea should bo treated on the Ibes to be 
laid down later. Sedatives <aa described on p. 897) may bo sufficient for 
sleeplessness. Failing these, or as an alternative to such, parsldebyds (suit- 
ably flavoured), chloral and bromide, or the quickly or slowlv acting b»i- 
bituratee. The tint is a valuable drug in mauy cases, capcebll)' when there 
is dyapnma. If the patient is more restless or excited after tsbng the druft 
It usually means that the dose has been too small. Chloral hj^drate b« the 
reputation of being a dangerous remedy in heart disease, especially in chrome 
myocardial disease, but 1 have used it veiv extensively and hwe newr 
found this to be the case. It produces a reireshbg sleep, ond is cspeciaUy 
useful when nocturnal dyspnoea or hypertension is present. It mav be 
given in doses of 9 to 10 grains by the mouth, gradually increasing to l^r 
even 20 grains if necessary, tbe dose being repeated in 2 hours if 
and tbe effects carefully watched. If these drugs fail, resort should w 
had to opium or one of its derivatives, which are especially useful vhea 
there are accompanying restlessness and dyspnma, and ate particularly 
necessary in cardiac asthma and coronary occlusion. In some c^i " 
combination of bromide, chloral and lincture of opium suffices. The h^- 
dermic administration of morphlno is much more efficacious than wtea 
given orally. It is well to commence with small doses, for example, (t 
grain, and gradually to mcreaso to Jtb grain, or even more, until x^l » 
obtauwd, the- ctCccte being e«.«t\iUy vratebed. Gyexuwis is not an sbsoiui 
contra-indication to the administration of chloral, opium or morphine 
Speaking generally, these drugs ebould not bo administcre<l in those ess 
in which there U much bronchial secretion, or rndema of the 
Bright’s disease ; but in individual cases they may be tried if the fif*t o _ 
be very aniall, and the dosage be eubseouently increased with 
Further, when there is much bronchial accretion, or twlema of the wP- 
II sharp look-out should be kept to see whether the administration ol 
drug increwea them ; in such a contingency, atropine or strychnine sto 
!*c administered in combination with the morphine. t-rthf 

Congestive Failupk akd QlpEirA. — ^The mesflures which of pstuni“ 
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valne are fioitable regulation of the diet, the digitalis group of drugs, and 
primary diuretics (see anUt). If cedema of the lower extremities is slight, 
bandaging is often useful, and this may be combined with massage. If it 
is severe and does not respond eatisfactoiily to the measures mentioned, the 
mechanical removal of fluid by Southey’s tubes or multiple punctures, 
preferably the former, should be considered. It should be performed under 
strict aseptio precautions, and the patient should be in the sitting position 
in order to obtain a full beneheial result. If pleural eHusion or ascites, 
especially the former, does not yield to other treatment and causes embarrass* 
meat, the fluid should be withdraws. 

Caudixo Asthma. — ^Prophylactic measures inclodo the following: Pest; 
regulation of the diet, and a restricted lotahe of floid and of sodium chloride 
as in the case of severe cardiac failure (see p. 897). As little food and fluid 
after the evening meal as possible. Sleeping in a well propped*up position 
(see p. 895). Any gssiro-intestlnal distension sbonld receive attention. The 
digitalis group of drugs. Primary diuretics, especially the organic mercurial 
compound. A hypnotic, such os bromide and chloral, with, it may be, 
tincture of opium. If an attack occurs, morphine (gr. ^-4) with atropine 
(gr, y^c) hypodermically is the most effective measure. If there is cyanosis, 
oxygen is indicated. Adrenaline is recommended by some. If there arc 
manifestations of great distension of the right chambers of the heart, vene- 
section should he performed (see p. 907). If Ae condition persists, intravenous 
injection of digozin or strophanthin, or massive doses of dimtalis by the 
mouth should ho considered (see pp. 900, 901). After an attach the patient 
shoold stay in bed for at least six wcelm. 

PoutoKAnv (£i>EUA.-~Dry capping is aomotimes beneficial in chronic 
pulmonary cedema. If an attack of acute pulmonary oedema occurs, a 
nypodermioof morphine, gt. 4, with atropiuo gr. should be adminis- 

tered immediately. O-xygen is often found to cause restlessness. The same 
considerations as regards venesection and digitalis therapy apply as in the 
case of cardiac asthma. 

Syncope of Pkhiary (Jarduc Origin. — The Ktiology should be reviewed 
(see p. 885 and elsewhere). That of paroxysmal tachycardia and of Adams- 
Stokes syndrome is dealt Trith on pp. 927 and 941 respectively, Begarding 
the other cases, at the time, the patient’s head should be lowered and the 
clothes loosened at the neck, Frerii air is indicated. Failing these, cardiac 
stimulants (p. 902). 

The treatment of syncope due to peripheral circulatory failure is described 
on p. 910. 

Falpitation, — ^This is a malady in which it is particularly important to 
investigate fhorouglity and treat the cause ; among these, digestive disturb- 
ances and toxic conditions are espMially to be noted. Local api)licatious, 
such as a l>elladonna plaster, or Im. bellad. c. chlotof., may be helpful. 
If these measures fail, sedatives (see p. 897) should be tried. 

Oarduo Pain. — As in the case of palpitation, the Rtiology should be 
reviewed. If there has been overetrees, rest is indicated. A belladonna 
plaster, or lin. bellad. c. chlorof., applied to the pnecordium may be 
beneficial ; while sometimes— especially in acute inflammatory conditions— 
the employment of hot fomentations or poultices, an ice-bag or Leitcria 
coil, a mustard leaf, or leeches may afford relief. If these measures fail, 
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eedatiTcs (sco p. 8D7) may be administered, and in the cTcnt of their iwi 
being sncceasfm it may be necessary to resort to opiates. 

TbEATJIENT is PEItlPIIERAL CmCtrLATORT FAn-URE 

The ffitiology ehonld be reviewed. When syncope is associated with 
posture, prolonged standing should bo avoided, and an abdominal support b 
sometimes of help as a prophylactic measure. In vasovagal attacks, a nested 
stuffy atmosphere and latigue ate contra-indicated. In carotid sums syncope, 
if there is an organic cause, this should be dealt with. In functional cum, 
ephedrine or atropine are the most sncccssful prophylactic remedies. Pailiog 
tnese, denervation of the sinos has been penormed by Weiss and hu 
collaborators. 

If syncope occurs, the patient’s bead should be lowered snd the clothes 
loosened at the neck. Fresh air Is indicated. Diffusible stimulants (ether, 
ammonia or brandy) should be given by tbe mouth. Failing these, strychnine 
(gr. soth-vstb) Bubcntaneously.or nikethamide, or leptarol, intramnscularlr 
OP intravenously. In vasovagal attacks, however, atropine, foiling which 
adrenaline, should be injected sabcntancously. 

The treatment of shock and circulatory collapse includes the following: 
Lowering tho patient’s head and raising the foot of tbe bed to the extent of 
one or two feet. The application of a broad, firm binder to tbe abdomen, and 
leg bandages. Warmth to the body. Hot drinks. Abundance of Ilaid per ^ 
Fmit juices, junket, jelly, ionev, milk, cream ; Istcr, the other 
mentioned under severs cardiac wilnre (see p. 897). Dextrose (see p. 902). 
Cardiac stimulants (see p. 002), ioclodmg nikethamide, or leptatoj, in^' 
mosoularly or intravenansly, adrenaline, ephediine, pituitary (postenor low) 
extract, or, in the case of pregnancy, pitressin, in fuU doses. A combinstienef 
atropine, strychnine and adrenaline (see p. 111). 

Having discussed tho various therapeutic mc.'isurea which may be “PP^' 
able to any form of cardioo disorder, these need not be again referred te 
when wo come to consider the treatment of the individual cardiac affections : 
in this way much repetition will be saved. 

Fii£D£BicE W. Pwex. 


FUNCTIONAL DISORDERS OF THE HEART 

By functional disorders of tho heart are meant those which occiu u- 
dcpcndcntly of any structural change, whether of the valves, the myo»rmtffl, 
or the arteries; they ore merely disorders of function, no organic lesi 
being necessarily present. Jt should be noted, however, that ay 
of functional disorder may bo found in association with, though ““ 
of, organic disease, especially if cardiac failnre be present ; and, j. 

a persistent functional disorder mar terminate in organic ^^***’,*1- 
not neccasarily so. 8ome writers deny the existence of functional mac 
of the heart, being of opinion that in every case some structursl 
only exists but accounts for tbe malady. Such a view is, in my Ppa» • 



PALPITATION 


911 


untenable. I would, however, cmphaaise that not infrequently a diagnosia 
of functional disorder is erroneously made owing to the fact that the existence 
of organic disease has not been detected. Aa far as my experience goes, this 
applies especially to chronic myocardial disease onaccompanied by chronic 
valvolar disease, arterial disease, and perhaps slight mitral stenosis and 
chronic adhesive pericarditis. The fimt ia referred to on page 919. With 
regard to the second, how often is arterial disease excluded as the result 
merely of the examination of the radial artery ? Not only the radial, but at 
least the brachial, the temporal and the retinal arteries, and the aorta, should 
he examined. . 

Among functional disorders may be incladed palpitation, discomfort or 
pain in the preoordium, irritable heart, primary cardiac strain, sinus tachy- 
cardia, sinus bradycardia, and some cases of irregular action of the heart. No 
doubt some of these disorders may be either fonctional or due to organic 
disease. With regard to irregular action of the heart, it depends npon the 
type. It is almost universally agreed that sinus irregularity is always func- 
tional. Extra-systoles may or may not be due to some structural change in 
the myocardium. In the majority of cases, auricular flutter and auricolar 
fibrillation ate indicative of some myocardial change. It is true that cases of 
aoriculo-veniricailac block have been recorded in which there was an absence 
of any demonstrable lesion of the junctional tissue ; hut in some of these the 
vagus was found to be aflected. 


PALPITATION 

By palpitation is meant the consciousness of the cardiac impact against 
the chest-wall, whether there is an increase in its rate or not, and whether 
the cardiac action is regular or not. I shall not deal here with those cases 
which ate the result of extra-systoles, paroxysmal tachycardia, auricular 
flutter, auricular fibrillation, or heart-block. 

iSiiology, — While palpitation may occur in organic disease of the 
heart, perhaps especially m aortic incompetence and cardiac hypertrophy 
from any cause, it is much more frequently met with apart from t^. It is 
more common in females. Among other canscs are digestive disturbances — 
especially when attended with flatulent distension ; the excessive indulgence 
of tea, coffee, tobacco or alcohol ; neorasthenia and emotional states, the 
menopanse, and the period of menstruation ; daring convalescence from any 
acute OIness; thyrotoxicosis; and what ia called disorderly action of the 
heart. The immediate cause of an attack is usually emotion, but it may be 
excessive physical exertion. 

Symptoms. — The attack may last from a few seconds to a few honis. 
It is usually gradual in onset and passes off gradually. The subjective 
symptoms vary from & sensation of a gentle impact to the consciousness of 
a violent one against the chest-wall and actnal pain in the pr»cordinm in 
the severer forms. There may be flushing of the face, a sensation of throbbing 
in the head, and giddiness or faistaese. The pulse Is generally Increased in 
rate, and its character may resemble that of the pulsus celer. The larger 
arteries, such as the carotid, may exhibit pulsatioD. The apex-beat is 
commot^Y diffuse, and its force increased, with a quickened outtarust. The 
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heart U fonnd to be not cnJarged. The cardiac sounda are increased, and 
may be slioit and eharp. There may be a systolic nnirmur in the puJmoasrr 
area and less frec^ncctly at the apex. In dyspeptic patients, relief may coineidc 
with the eructation of a large quantity of gas. 

Treatment. — This is dealt with on p. £)09. 

CABDIAO PAIN 

Discomfort or pain in the prccordinm may occur in neurasthenia and 
emotional states ; in general debility ; during conralesccncc from an acute 
illness; in digestive disorders, inclndiug those due to the gnll-bladder; 
in all cases particularly if accompanied by flatulent distension of tha 
stomach or colon ; in irntable heart ; in cardiac failure ; in angina pectoris; 
in coronary occlasion ; and in pericarditis. 

The first is termed by some in this conntr)’ Ifcuro-drculatory Asthenia. 
It is more common in females. The pain is often related to cteotioa or mental 
effort, especially the former, as well as to physical exertion. It is usually 
eitnated in the precordium, but not infrequently in the region of tha aper- 
beat. It is generally of a dull aching character and continuons, in »weh 
event it occasionally extends to near the angle of the left scapula or left armpit, 
or rarely to the left arm or over a larger area of the left front chest and eren 
np to the neck. Thero may be hypermsthesia and hyperalgesia. Other 
symptoms, particularly connected with the nervous and vMomotor systems 
are often present. Occasionally the pain is of a sharp stabbing character and 
transitory, in which case it is limited to the precordinm. 

The pain of cardiac failure is referred to physical or, much less frequently, 
mental effort, but it may not come on until some hour? have elapsed ; la the 
great majority of cases it is sitoated over the precordinm and generally otcr 
the greater part or the whole of it, but occasionally (in right ventricnlar failure) 
in tbo right hypochondrium, and is almost always confined to cither area. 

Treatment has been discussed previously (see p. 909). 

For pain in the other conditions mentioned, see the respectire articles. 


XBRITABLE HEART 

Synonyms, — Da Costa's Syndrome ; Irritable Heart of Soldiers ; Do- 
ordered Action of the Heart (D.A JI.) ; Effort Syndrome ; KeurcKircnlatcry 
Asthenia. 

This malady was first described by Hartbomo, in IBGl, and by Da Cwfa, 
in 1871, in the United States of America. During tbo Warof lOH-lSlS inocn 
attention was paid to the subject in this country owing to tbo large proportion 
of soldiers who were invalided home for eo-call^ volvulaf disease of the 
(V’.DJI.). The malady was called Disordered Action of the Heart (D;A.M-) , 
and, bter, by Lewis, E^ffort Syndrome. In the United States of Amencs it u 
now generally desigaated Ncuro-dreulatory Asthenia, which is more coramt® 
in females than in males, I om very doubtful, however, whether this tana 
denotes precisely the same clinical entity. . ■ ^ 

It is necessary to point out that what is described bp. the vanoos te^ 
does not differ from a complaint whibli is met with in civilian life, some 
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even more freqaentlf, but in my view rocb is not bo. The malady is much 
less common in the present war than in that of 1914-1918. 

etiology and Pathology. — ^The nfEection is more common dnring 
adolescence and up to early middle life. 

In the case of solders, it waa formerly thought that the cause was either 
the accoutrements, snch as tight belts and closely fitting uniforms, or over* 
exertion, snch as “ setting-up drill.” It was found, however, that the correc- 
tion of these did not obviate the malady. 

It is now generally believed that a number of factors acting together, 
some more than others, constitute the cause. These include cougcmtal or 
developmental weakness of the ciredatory system, including, if not especially, 
the peripheral variety ; a poor physique ; a sedentary or light occupation ; 
an nnsuitable kind of training ; a subnormal nervous system ; a neurosis ; 
excessive physical exertion ; mental or emotional stress or strain ; lack of 
sleep ; in my opinion, excessive smoking ; not infrequently there la a recent 
history of infection, either chronic, such as focal sepsis or pnlmonary tuber- 
culosis, or an acute infective disease ; in a amall proportion of cases acquired 
or congenital organic morbus cordis, or a history of primary cardiac strain ; 
and in a small percentage of cases byperthroidism. Some aro of opinion that 
neuxosb atone is often responsible, and some go so far as to say that such is 
always the case. I do not share cither view. 

An individual born with subnormal circulatory and uervous systoms 
finds by experience that while he b able to engage in orduiary physical and 
mental cfloTt he is incapable for those of a strenuous character. He anangea 
his manner of life accordingly, and consequently developmental weakness 
becomes miperadded. Naturally such an IndividuAl does sot stand the 
usual training so well as do those who were engaged in )iea %7 or moderately 
heavy employments. Even with a slow and very carefully graduated train- 
ing, lie may never be able to engage in severe physical or mental effort. 
It is diificiilt to say how much pbyrical stress or strain atone is an ffitiological 
factor. 

Symptoms. — The onset is usually gradual. The commonest symptoms 
are breathlessness, palpitation, exhaustion, prsecordial discomfort or pain, 
giddiness, and nervousness. Generally the shortness of breath, palpitation, 
and discomfort or pain are related to physical exertion or emotion ; the 
sense of exhaustion to physical or mental effort ; and the giddiness especially 
to change of posture. Breathlessness and palpitation may bo very easily 
induced, and may even be present while at rest. The pain has the same 
features as that in neurasthema and emotional states (see p. 912), excepting 
that it is much more frequently related to physical exertion. There may be 
hyperacsthesia and hypeta!ge.sia. 

There may be faintness, and occasionally actual syncope, the latter 
probably being of the vasovagal type and more often in the young. Vaso- 
motor symptoms, such as coldness and pallor or Hvidity of the extremities, 
and a tendency to sweating and flushing, are not infrequent. There may be 
lassitude, depression of spirits, irritability, loss of emotional control, insomnia, 
tremors of the hands, and headache, the last especially after exertion. 

During sleep the cardiac and respiratory nitcs are normal. When the 
patient is awake but at rest they may bo increaswl and there may bo a slight 
increase in the blood pressnre. There is frequently an abnormal response in 
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Ibe cardiac rate and tlie blood preesnre with the assumption of the upricit 
posture after lying down. The cardiac and respiratory rates and the Uooi 
pressure are unduiy and it may be markedly increased by exertioD, teci, 
though perhaps to a less extent, by emotion, and their return to the formet 
Icrcl after such is delayed. The apex-beat is often diffuse and its i^orce 
increased, but the out-thrust is quicker and shorter than normal— which u 
the opposite to that which obtains in hypertrophy. On X-ray ciamination, 
the heart is found not to be enlarged. The first sound may fee increased in 
loudness, and may also be short and sharp. There may be cardlo-respirafeiy 
murmurs (see p. 959), or a systolic murmur in the pulmonary area or at the 
apex, i^ecially the former, tn which case the murmur is generally harsh and 
may give the impression of being superficial. Reduplication of the eecond 
sound, it may be only after exertion or on lying down after such, U occaswnsEy 
to be obser\'ed, and if present is indicatire of cardiac strain. 

Diagnosis. — It is necessary to diagnose the condition from chronic 
valvular disease, cardiac hypertrophy, focal sepsis, pulmonary tubercnlosw, 
hyperthyroidism, primary cardiac strain, and, in the opinion of some, angina 
pectoris and subacute bacterial endocarditis. This may be done by a ton' 
sideration of the features described In hypertrophy, the out-thrust of tie 
apex-beat is slower and longer than normal ; there is evidence of cnlargemecl 
of the heart ; and ibo first sound may be long, low in pitch and muffled. 
Cardiac strain is referred to on p. 910. 

Prognosis. — As far as the duration of life is concerned, it is favouTMie. 
As to the course of the malady, this varies very considerably, and a period w 
observation is rcooired to attempt a reliable opmion. The outlook is affected 
by the atiological factors, the physical and, it may be especially, the mefiUl 
make-np of the patient, probably most of all by the therspeuti’e mcMurw 
adopted, the response thereto, and perhaps by the age of the indiridosl. 
In tne case of a chronic infection, it depends upon whether this canbe ttmoved. 
When the condition follows an acute infective disease, the prognosis 
able provided convalescence is not hurried. This also applies when the 
affection is chiefly due to au anxiety condition, and euitabic and com^tent 
psychological treatment is employed. The prognosis is probably better 
m the young. . ur ♦ 

Takiug cases os a whole, the proportion of those who will not be aoje 
engage in the physical and mental activities prcriously possible witnoot 
experiencing some abnormal symptoms is by no means neglirible. 

Treatment. — PiionrYnacric. — In those of poor development or o* 
sedentary or light occupation, o slow and carefully graduated tiaiaiag u ^ 
fundamental importance. , .. 

CunATTVz. — ^Reassurance ond encouragement are of prime si^ific*oM. 
In BC%'ere cases a preliminary rest in bed, of moderate aoralion, u ^ 
helpful. If mental strain has been a factor, freedom from mental work oa 
the patient has attained bis optimum is advisable. Due attention to w 
cause of the malady, such as local sepsis or an anxiety state, i« ^ 
indicated, rsychothempy has been spoken of under Prognosis' If , 
has been excessive inaulgencc in tobacco, smoking should 
altogether ; and even if there baa not, at the most it should be |tn / 
modmte in amount. Alcohol is better avoided. , , ^ 

Efforts should be directed towards the restoration of the patient 
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bodily and mental health. To thb end catefnl attention to the matter of 
sleep, an ample amount of nutritions food, fresh air, slow and carefully 
graduated exercbe under wise anperrulon — preferably in the open air and, if 
the patient is fit for such, at first in the form of games — always stopping 
short of abnormal subjectire symptoms, and breathing exercises are enjoined. 
Massage is not infrequently of help, and hydrotherapy is occasionally so. 
If the patient enffers from an unduly excitable nervous system, or is prone 
to worry or be anxious, sedatives (see p. 897), in small daily dosage, are 
indicated for a time, and may be repeated occasionally if found to be requited. 
Periodic courses of general tonics are worth a trial. Digitalis is of no avail 
and may even do harm. 


CARDIAC STRAIN 

By cardiac strain is meant a cardiac disorder which is the direct resnlt of 
excessive physical exertion, either temporary, such as competitive rowing, or 
long-continued, such us in an occupation involving hea^ manual labour, 
in an individual whose heart was previously sound. 

It should be pointed out that there is a considerable diversity of opimon 
regarding this question, especially respecting tempora^ excessive physical 
exertion. Many, if not most, cardiolo^ts are of opinion that the latter 
alone cannot cause cardiac strain. They believe that in all cases it Is the result 
either of an unsuitable kind of training, or that the myocardium is weakened 
by a recent infection. As regards loog-contlnned excessive physical exertion, 
one authority quotes tho example of a horse. It seems to me tnat to compare, 
in tins respect, mao with an animal whose natural primary function and 
almost the whole of his activitiea have to do with physical exertion is hardly 
appropriate. 

Together with some cardiologists and general physicians, and pathologists 
of great authority, including Muir, in my opinion cardiac ^raio may be the 
direct result either of temporary or long-continued excessive physical exertion. 
At the same time, Z wish to make it clear that the first as an setiological factor 
was formerly exaggerated. Respecting the second, a paper in the Journal 
of Antmcan Medical Astociation in 1944 {vide A. J. French and W. J. Dock, 
American Medical Association, 1944, 124, 1233) giving details of over 100 
fatal cases of atheroma of the coronary arteries in soldiers 20 to 36 years of 
age, more freqnent in the older age-groups, is of considerable significance. In 
80 of these cases, necropsy revealed atheroma of the coronary arteries, and 
no evidence of significant cardiac hypertrophy. 

Cardiac strain is more likely to occur in those not in training, and in 
middle or later life. 

Symptoms. — ^When an individual engages in temporary excessive 
physical exertion, there is stretching of the muscular fibres and dilatation 
of the cavities together with an increased output of blood. Under normal 
conditions the difatation is ternjjorary aod pnysioIogicaL In some cases, 
however, the dilatation may persist, there is pathological acute dilatation. 
There may be lividity or cyanosis of the face, giddiness, and vomiting ; later, 
there may be collapse, quickened shallow breathing, coldness of the skin, 
prtccordial uneasiness or actual pain, and a quickened, small and thready 
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pulse ; while, later, there may bo eTi^cnce of pronounced cardiac dilatatico, 
involving both sides of the heart. With rest, the cavities gradually return la 
the normal, hut functional disability may continue for some time and is tome 
cases the indnudual is never able to engage in physical eiertioa previouslr 
possible without experiencing some abnormal subjective symptoms. 

In the case of strain the result of long-continued excessive physiw! 
exertion, there may be mamfestations of cardiac hypertrophy, seconilstj 
dilatation, the usual symptoms of cardiac failure and it may be a mitral or 
tricuspid s^’stoJic murmur, atheroma, and primiry chronic or sclerotic 
endocarditis. Reduplication by the second sound, it may be only after 
exertion or on lying down after such, is eometiincs present. 

Diagnosis. — This in large measuxe resolves itself into the question 
whether the case is one of cardiac strain, or whether the heart ''as prc'ioasJr 
damaged ; in the latter case, excessive physical exertion is merely the e-rcitiu? 
cansc of the malady. In considering this problem, a previous history of oup 
of the causes and of evidence of chtonio myocardial or valvular dL*ca$a crp 
obviously of material importance. 

Prognosis. — When due to temporary excessive physical exertion, in 
the young and robust and the less severe cases, full recovery is the role ; 
this may occur ia a few days or weeks, but on, the other hand promss may Iw 
slow. Occasionally, however, as stated, the individual is never oble to engage 
in physical exertion previously possible without experiencing some abnormal 
eu biective symptoms. In the more severe cases, the latter is not infrequeot 

When the result of long-continucd excessive physical exertion, progrtM 
may be very slow, and fall recovery is infrequent and perhaps only occasional ; 
while in the more severe even the duration of life may oe shortened. 

Treatment,-yln cases duo to temporary excessive physical eierlion, 
a very hot bath is U> be commended, the patient being lilted out of it in • 
blanket, together with the odmimstration of a few 15-grain doses of theo- 
bromine and sodium salicylate (diuretin). In the early sUge^, » strictly 
limited amount of food, both solid and liquid, is indicated. Oxygen may w 
required in some cases. When tbo patient is fit to get up, caution ehoaU he 
exercised with regard to piiysical effort. Warm baths, followed by a cold 
douche, may be tried provuled there is a q^nick reaction. 

In the second group, prolonged physical rest may be necessary. Othenw, 
the various measures outlined in tne chapter on Treatment in Cardiac Aue<* 
tions (scepp. 895-910) should beconsidered. 


SIKIJS TACUYCARDU 

By the term lacbycardia js meant an acceleration of the Fijj 

There arc two main varieties, D.amely: (1) sinus tachyc.'irdia ; H 
p-aroxysroal tachycardia. In addition, there is tachycardia in most 
auricular flutter and of auricular fibrillation. In the sinus variety the 
cardia » dne to an increase m the function of rhythmicity in theausc^tincu* 
node. In paroxysmal tacliyc^ia, on the other hand, the tachycardw « 
mult of an abnormal rhytinn, the impulses arising at some rite othef 
the sino-aoricular node. WcshidJ bcredcal withsinus tachycardia. T»n*T 
mal tachytatdia is discussed on p. 025. 
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^Etiology. — Sinus tachycardia may be physiological ; in some healthy 
individuals the cardiac rate is persisteutly rapid. It is, therefore, difficult 
to decide when an increase of the cardiac rate in an individual is patho- 
logical, in which connection a record of the post history is of value. Transient 
sinus tachycardia may be a physiological reaction to emotional excitement, 
physical exertion, and the ingestion of food. 

The pathological form of tachycardia may occur both during and after 
acute infective diseases, during convalescence from any acute illness, in 
pulmonary tnberculosis, focal sepsis, thyrotoxicosis, the excessive use of 
tea, coffee, tobacco or alcohol, and cardiac failure. It is also met with in 
irritable heart, neuiastbenlA and emotional states suhnormal blood pressure, 
hseraorrhage, shock, cahcctic conditions, certain organic diseases of the 
nervous system, and the use of certain drags, such as atropine, adrenaline, 
and the nitrites. 

Symptoms. — ^In tachycardia the patient may be conscious of the rapid 
action of the he.art, and occasionally there is pnccordial pain. The apex-beat 
may be diffuse and excited. There may be a aystoHc murmur at the apfex, 
or base, or both. On the other hand, pre-existing murmurs may disappear. 

For clinical electro-cardiography, see p. 1037, 

Diagnosis.— The differential diagnosis between sinus tachycardia and 
paroxysmal tachycardia is discussed on p. $27. 

Treatment.— This resolves itself into dealbg with the cause of the con* 
dition. 


SINUS BIIADYCABDIA 

By the term bradycardia is meant a decreased cardiac rate. It must bo 
distinguished from infrequency of the pulse-rate at the rvrist, since the latter 
also includes ventricular extra-systole which is so feeble that the wave 
fails to reach the urist. There are three varieties of bradycardia : (1) sinns 
bradycardia ; (2) auriculo-ventncolar block ; and (3) some cases of auriculo- 
ventricular nodal rhythm. The last is a taro condition. Wo shall here deal 
with sinus bradycardia. 

Sinus bradycardia is due to a decrease in the function of rhythmicity in 
the sino-auricular node, the result of increased vagal tone or of diminished 
BCcelerAtci tone. Tie cardiac rate is below CO per minute, and is usually 
between 60 and 60, and rarely is as low as 40 and even less. 

iEtiology. — Sinus bradycardia may be physiological, especially in males, 
advancing age, and those who engage in severe and long-continned ph)'sjcal 
exertion. Transient sinus bradycardia may be a physjolo^cal reaction to 
rest, sleep, and pressure on the carotid Einns, especially the right. Daring the 
last, faintness or actual syncope may occur. 

The pathological form of bradycardia may occur (1) during the con- 
valescence of acute infective diseases, especially inQuenza, diphtheria, pneu- 
monia, typhoid and typhus ; (2) in certain toxic conditions, such as jaundice, 
diabetes and urtemia ; (3) in hypothyroidism ; (4) in some forms of cardiac 
disease, especially aortic stenosis and fatty degeneration of the myocardium ; 
(5) in the use of certain drug.v, soch as digitalis, opium and, exceptionally, 
tobacco ; and (6) in increased intxaciaiual pressure, c.y. cerebral tumour, 
menin^tis, and cerebral hsemorrhage. 
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For clinical electrocardiography, see p. 1037,_ 

Diagnosis. — In sinna bradyca^a the rate is only occasionally belov 50. 
It is influenced by physical exertion, emotion, pyrexia, amyl nitrite, and 
atropine. Sinus bradycardia should be diagnosed from extra-systoies, 2 : 1 
and complete auricnlo-ventricular block, and auricnlo-ventricular nodil 
rhythm. 


IRREGULAR ACTION OF THE HEART 

The subject of irregular action of the heart is of great practical import- 
ance. Formerly it was a source of perplexity to the clinician. It ww 
blown that irregularity might, on the one band, signify even serious im- 
pairment or disease of the heart, or, on tbe other, that it might be of no 
practical conseijnence. It was not possible, however, to determine the signi- 
ficance of the irregularity in ony given case, because there were no meaus 
of differentiating the ty^pcs of irregidmrity, or what any paTticuSai type 
signified. By means of the electro-caidiograph and the clinical poly^yh 
it is now possible to classify irregular action of the heart into types, ana it a 
known what each type signifies. I would empbasire, however, test the work 
of elucidation having been accomplished, in a considerable majority of cmm 
the Qse of a sphygmograpb is eu/Bcieot, ond in a fair proportion palpation aad 
auscoltatioQ suifice. 

Irregular actioa of the heart may be due to (1) sinus arrhythmia ; (2) extrs- 
systoles, or premature contractions ; (3) porexysmsl tocbycardia; (4) eun* 
culo-ventricular nodal rhythm; (6) auricular fibrillation: (0) aunculat 
flutter ; (7) vcntricnlar fibrillation ; (8) bcart-block ; and (9) the paisas 
alternans. The first two varieties are very common. 

It may be advisable to describe here what is meant by the tercos ' mter* 
mittent ' pulse or a ‘ dropped beat,’ ‘ pulsus bigeminus ’ or ' coapliug of the 
beats,’ and ‘pulsus trigetninos.' 

J^ermistion of Ihe fvhe is n form of irregularity which is not unconpou. 
By it b meant a condition in which the normal rhythm of the pulse is inter- 
rupted, either occasionally or more ^qucntly, cither at regular or irregular 
intervals, by an abnormally long pause daring which no wave is felt at w® 
wrist, a beat being missed. It b important to oaderstand how intenm^ioa 
of the pulse b caused, especially from the point of view of prognosis, wr 

the commonest cause b a premature contraction of the ventricle ( 
systole ') which b so feeble that tbe wave foils to teach the wiisfc ; the ne|rt 
most common causa b partial heart-block ; while the condition b occ«ion^/ 
due to sinus irregularity, and very rarely to sino-nuriculsr block iM 
differential dbgnosb between extra-systole and partial heart-block b (ii*c^<^ 
under extra-systole. Tbe iliffcrcDtial iagnosb also between occa^onW 
dropped beats due on the one hand to sious irregularity and on the oihw to 
partial heart-block b disenased nndcr heart-block. . , . ... 

By pufati* bitfetninus or coujiliitff pf the b meant a condition in 
the pulse-beats occur in pairs, for long or short periods. The paired waW 
may occur at tegular interim, or at irregular intervals, and some 
restrict the term fuUus bigeinitnu to the former, and that of coupling P/ 
heals to the latter. ^Vhen the paired beats foil at regubr intervafa, t 
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commonest caose is the occurrence of extra-systoles, usually ventricular, in 
cases in which the sinus rhythm is otherwise maintained ; either a single 
extra-systole with its succeeding compensatory pause occurring regularly 
after each normal beat (Fig. 25), or euch occurring after every two normal 
beats, the premature contraction in the latter c&se, however, being so feeble 
that no waves reaches the wrist. The next most common cause is partial 
heart-block, when the ventricle fails to respond to every third beat of the 
auricle. A rare cause is sino-auricular block, in which the auricle fails to 
respond to every third impulse generated at the sinus. ^Vhcn the paired 
beats occur at irregular interval, the cause is a ventricular extra-systole 
occurring regularly after each normal ventricular contraction in cases of 
auricular fibrillation ; this is usually due to the actiou of digitalis (Fig. 26) 
but may occur independently of it. 



Fra. 2S.— Pulsus blgemiaos, due toaauigl«extr»-«;stsl6 with itssaece«dln5compcasatory • 
psuea oeearriug tegn^I; after eaeh nonaal beat. 

S By pulsus trigeminus is meant a condition in which the pulse-beats are 
ett in threes. The causes are : (1) extra-systoles — either a single extra- 
6 with its succeeding compenatory pause after every two normal 
heats, or such after every three normal beato and failing to send a wave to 
the wrist ; (2) partial heart-block, when the ventricle fails to respond to 
every fourth beat of the auricle ; and, rarely (3), sino-auricular block, in 
which the auricle fails to respond to every fourth impulse generated at 
the sinus. 

The differential diagnosis between intermission of the pulse, pulsus 
bigeminus, aud pulsus trigeminus due to the various causes mentioned 
is discussed elsewhere. 


8INXJS ABRHTTHMIA 

This is a aoTmal phenomenon, which is very frequent, both in health 
and disease. It is due to variation of vagal tone acting upon the sino-auricular 
node. 

The chief characteristics of einns irregularity is the variation in the 
length of the diastolic interval, the ^stolic being unaffected. The irregularity 
may be slight or even marked. In the great majority of cases it is related 
to respiration, the cardiac rate gradually increasing during inspiration and 
gradually diminishing during expiration. If not related to respiration, the 
irregularity may be only present during slow deep breathing. There is an 
abrimt slowing of a few beats and then a gradual increase. 

.Etiology. — Sinus arrhythmia is much more frequent during childhood 
and adolescence, but may be found at all ages. It sometimes occurs after a 
febrile ilkcss, and occasionally daring the administration of digitalis, and 
even the act of swallowing may prodoce it — tie heart-rate during the act 
being quickened for a few beats, fmlowed by a reduction in the rate. 
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Symptoms. — Usnally there are bo snbjectiTe syraptoma, but rurelj tlwe 
of cerebral anremia, such as piddinesa, or faintness or oven actual ajucope, occur 
daring an unnsualiy long pauao. On auscultation, tho interval between tie 
first and second Bonnda is found to I* constant, 'while the ■N’aiying knpJi 
of tho diastolic interval can* be detected. If a tracaiig of the radm artf 7 
bo taken, the intervals between the boats will be found to ^•ary, wh3e 
polw-bcats are of equal or nearly equal size (Fig. 2C). The irregularity u 
ditninisbed or abolished by an increase in the cardiac rate. 

For ciinical electrocardiography, see p. 1042, 



Fjo. 20 — Sunoltaoeoa* (radoga of tLo rcapiration and Ibo rad;al pnlae. firoos a fcraltt; 
boy agv<I 14. showiDp tinoa irresulanty. 

Diagnosis. — A diagnosis may be made by auscultation, or en electro- 
cardiogram (see p. 1042), When irregularity of the cardiac action is foaca 
to be defimtely related to respiration, it is in all probahib'ty of the sinus type. 

Prognosis.— There is no rcasou to suppose tn-it sums irregularity is eith« 
indicative of an impaired heart, or that it adds to the Jjtavity of any dl«v«ed 
cardiac condition which roay be present. The condition, tnerefore, msy re 
entirely diatcgatdcd. 

Treatment. — No treatment is required. 


THE EATEA-SrSTOLE 
Synonym. — Premature Contraction. 

By eitco-tystole is meant a pteroaluie contraction tho result ofsni®puh^ 
which is generated at sonic site other than the Bmo-auricular node. 

It has been noted tliat if rhythniicity is more dcve!oi>ed at any cft« 
portion of the pninitive cardiac tube than the sinus, the impobe anws <• 
that point (see p. t»79). 

There are three varieties of oxtra-eys teles, according to whelhet t 

E oliit of origin is eituated in tbo amide, or the Buriculo'VCDtricuUr Doa« • 
undlc above its division, oi the ventricle. The first is called 

extra-systole; tho second, auricnlo-veiitricular nodal extra-ej-stolc; aou 

third, ventricular extra-systole. ^ ^ 

In each case tbe sinns rhythm is othenrise inaiatainwl in tnret cs. 
Usually an extra-systole b followed by a long pause (compensatory 
Barely tbo premature contraction ocems between two normal beat* (law 
polatM extra-systolo), , , j 

Of the tlireo vanetlea of cxtca-aystolea, the ventricular is far 
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common, and the anricular the next frequent. The Tariety of extra-syatolea 
in the same individual is usually constant, but the thtee varieties may occur 
in the same euhjeet. Occasionally premature contractions arising from 
different foci are observed in one record — multiple extra-systoles. 

Extra-systoles n3.iy occur at long intervals, or at frequent, irregular 
intervals ; or regulariy after each beat, or after every second, or third, or 
more, normal beats ; or there may be a rapid succession of extra-^stoles— 
usually persisting for a few cycles only (Fig. 5t), but rarely even for a few 
minutes. 

The VE.STP.icDi.An Vauiett op EiritA-SrsTOLE. — msy take this 
variety for the purpose of illustration. While the chambers of the heart are 
contracting in the normal fashion, a premature contraction of the ventricle 
takes place, the resnlt of an impulse generated in the wall of the ventricle, 
independently of a wave of cxcitaUon received from the auricle, which 
maintains its usual rhythm and contracts as the result of an excitation wave 
received from the sinus. The exact time at which the premature contraction 
of the ventricle takes place is either immediately before* the systole of the 
auricle, or — as is usually the case— synchronously with it, or after it, but 
prior to that point of rime at which it would have occurred if this hsd been 
in response to a wave of excitation received from the auricle In the normal 
way, In most cases the succeeding excitation wave from the auricle fails 
to cause a contraettou of the vencticle; for this leasoo the pause which 
follows the premature contraction is abnormally long, being calUd the com* 
pensalory pause. When this prolonged diastole and the preceding shortened 
diastole together equal in time two normal cardiac cycles, the compensatory 
pause is said to be complete. Since during the prolonged pause the ventricle 
has had an unusually long period in which to ^ and recuperate, the pulse- 
beat immediately following a compensatory pause has often a greater ampli- 
tude than on other occasions. Sometimes, more especially uhen the cardiac 
rate is slow, a ventricular extra-systole occurs so early in the cardiac cycle 
that the ventricle does contract in response to the normal wave of excitation 
which is transmitted from the auncle immediately after the premature 
contraction ; in this way a premature contraction is interpolated between 
two normal beats. This form of the extra-systole is called interpolaled. 

On anscultstion, in the vast majoiity of cases, two heart-sounds are 
synchronous with each extra-systole, these forraing with those of the pre- 
ceding uoimat contraction a ^oup of four sounds. Sometimea, however, 
the extia-systolc occurs early in diastole, and before the cardiac znnscle has 
had sufficient time to recover folly from the preceding systole, in which 
event the premature contraction is so feeble as to fail to open the aortic 
valves, and only the first sound is heard ; in this way a group of three sounds 
becomes audible. Very rarely the premature contraction is so feeble as not 
to produce any cardiac sounds whatever. 

The amplitude of the pnise-wave of an extra-systole is not so great os 
that of a contraction occurring at a normal interval, because the heart muscle 
has not had time to recover from its previous effort. The earlier an extra- 
systole occurs in the diastole, the more feeble it is ; it may he so feeble that 
DO wave is felt at the wrist, so that there is simply an abnormally long pause, 
resulting in what is called a “ dropped beat ” or an “ intermittent ” pulse ; 
8s has been already noted, an extra-systole which fails to reach the wrist 



922 DISEASES OF THE CIRCDLATOIIY SYSTEM 

, indeed, the most nsnal canae of an inteimittent pulse. If a ein^e ntn- 
ystole with ita succeeding compensatory pause occur regularly after «id 
normal beat, then the beats at the cardiac apes occur in pain, as aUo is 
the pulse-beats, the condition being called higeminus (Fig. 25). fici* 
larly, if a single estta-syatole with ita sneering compenaatery pause o«ua 
after every two normal beats, then the npez-beat occurs in threes, as also do 
the puls^beats, the condition being tuown os puZsiM fryemmur ; hat if lis 
premature contraction is so feeble that no wave reaches the wrist, the pain- 
bcata are paired. 

For cUmcal electrocardiography, see pp. 1012-1045. 

AtmicoLiB VAnrETV op ErmA-SysrotE. — ^In this variety there u » 
premature contraction of the auricle, the result of an impulse generated ia 
the wall of the auricle, independently of a wave of excitation &om the sisu. 
The premature contraction of the auricle is usually followed by a prematu.** 
contraction of the ventricle, following the nsual transmission of the stimtiu 
from the auricle along the aariculo-ventricolar bundle. Not infrequently, in 
the case of extra-aystole the stimulus from auricle to ventricle travels alorly, 
BO that the As'Vs interval hlengthencd, and the prematurity of the veatricour 
systole is consequently not so great as that of the auricle ; in this way tte 
compensatory pause is shortened. In some instances the contrattion vbses 
immediately follows the extra-systole takes plaeo rather earlier than tte 
normal interval, this being probably doc to the unusual length of the red 
period ; in this way there is further encroachment upon the compeassW^ 
pause. This is less marked ia the case of the second contractioo, and U 
disappears within a few cycles, ^metimes there arc variations ia the r»t« 
of transmission of these aurienUr prematoxc contractions to the ventne!^ 

Occasionally the wave of excitation from the auricle does not reach tie 
Ventricle at all, and no premature contraction of this chamber takes pisw, « 
which event the premature contraction of the auricle is not followed bf s 
premature contraction of the vcotricle, the condition being known as ' blockm 
auricular extra-systoles ’ (Fig. 65). in these cases a long pause u to be poim 
in the sphygmogram. As in the cose of the ventricubr variety, an anricuur 
eitra-systoio is followed by a lengthened pause ; but, with rare eicepb<^» 
this compensatory pause is not complete. In some cases, however, t 
compensatory pause is complete. 

For clinical electrocardiography, ace p. 1046. .. 

AcntCULO-VENTBlCOLMt NODAI, VARIETY O? ExTRA-SySTQUS.— W 4“ 
variety the impulse for premature coutraction originates in the 
ventricular node or bundle above its diviaiou, the excitation waw traveiii^ 
upwards into the auncic and downwards into the ventricle, and 
a premature and simultaneous contraction of both auricle and ventncle- 1 
premature ventricuhsr contraction more or less coincides with that 
auricle, but this is by no means absolute ; the contraction of both cm® 
may be absolutely sypehronous, or the \-entricolnr systole may 
before that of the auricle, IVbcn the auricular contraction occurs bcW« 
of the ventricle, the period of time between the contraction of the upp«t ■ 
lower chambers is shortened. The compensatory pause may or may 
complete. 

For clinical electrocardiography, see pp. 1045, 1046. ^ . / -rtrs* 

In the ventricular and ausi^o-ventrieulac nodal varieties of e 
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sj^Ies, in contrast with the * double ' rcnons pulsation in the jn^ar rein 
which may be visible in the case of the auricular variety, there is usually 
an unduly large ‘ single ’ pulsation coincideat with the premature contraction ; 
this is due to the contraction of the upper and lower chambers of the heart 
occurring synchronously, the residt being that the auricle, instead of dis- 
charging its contents into the ventricle, does so into the venae cava). 

^Etiology and Pathology. — Extra-systoles may bo met with at any 
age, but are much more frequent in tbe elderly and middle-aged, especially 
the former, than in the young, and are rare during the first decade of life, 
and are mote common in men than in women. They arc more frequent in 
the subjects of organic disease of the heart than in those who are not, and 
in myocardial than in valvular affections. They are to be found in digestive 
disturbances, especially when attended with fiatulent distension, scute 
infections, hypertension, arterial disease, focal sepsis, tbyrotoxicosiB, the 
excessive consumption of tea, coffee, tobacco and alcohol, emotional s^tes, 
and as the result of the overdosage of certain drugs, such as digitalis, barium, 
aconite and chloroform. In a considerable proportion of cases there is no 
ascertainable cause. Extra-systoles are especially opt to occur during rest 
following phyeical exertion^ soon after getting into bed, change of posture, 
after a hig meal and during cardiac dilatation with failure. 

Extra-systoles indicate that at tbe time of the premature contraction 
some portion of the myocardium below the sinus is more excitable than the 
sinus. This may or may not be due to some structural change in the myo- 
cardium ; it may, for example, be caused by poisoning of the heart wall 
without structural damage. 

Subjective Symptoms. — An individual in whom extra-systoles occur 
may be unconscious of their presence. On the other band, be may experience 
a sensation of fluttering in chest when a premature beat occurs : or he 
may be conscious of the long pause and complain of intermission of the pulse, 
or that the ' heart stops ' ; or the contraction of the heart following the 
pause may be accompanied by tbe consciousness of a thud or shock in the 
region of the heart, sometimes followed by a feeling of exhaustion. The patient 
may complain of a sensation of a * catch in the breath,’ or of ' gripping in 
the throat.* Very rarely, during a prolonged pause, giddiness, famtness, or 
even actual syncope may take place. 

Diagnosis. — Extra-systoics may be recognised with certainty by means 
of the electrocardiograph (see pp. 1042-1046). But it ia impoitont to 
recognise that in tbe majori^ of cases a correct diagnosis can be made simply 
by palpation and auscultation. The normal ibythym of the heart is diatuToed 
by the occurrence of a premature beat in the radial pulse and at the cardiac 
apex, followed by an abnormally long pause. The auscultatory signs have 
akeady been noted *, they are of much diagnostic value. TThen, on palpation of 
the radial artery, an apparently otherwise regular pulse is sometimes inter- 
rupted by an unusually long pause, it should suggest either an extra -systole 
which is 80 feeble that no wave is felt at the wrist, or partial heart-block. 
When the former is responsible, a premature beat can be detected at the 
cardiac apex and on auscultation one ox two heart-sounds will, in the great 
majority of cases, be audible daring the early part of the pause, because the 
ventricle has contracted ; whereas in the cose of partial heart-block there will 
be absence of an apex-thrust and of heaxt-soun^ during the pause, because 
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the ventricle has failed to contract. Further, in the case of eitra-»y$Ui!», 
a wave is uauallj present in a sphygmograpliio tracing. These two fcatru 
are almost iuvanablp EuiBcient to dtstingnuli between an inUnmttest 
pnJse due to an cstra-sj^tole which fails to reach the wrist and that doe ta 
partial heart-block. An clcctro-cardiogram will place the laattcr beyoad 
doubt. It may be here noted that it is necessary to esclndc rinus ircegcUmj 
and also sino-auricular block, in cases of an nnusaally long paase in thr 
radial pulse. The differential diagnosis between pulsus btgeminas, pabui 
trigeminus, and in&eqneney, incladrag halving, of tne pulse rate, due oa tht 
one band to extra-^-stolea, and on tho other to partial hcart-hlock, can alse 
readily be made, asacule,bymeans of palpation and aascultation. 

It is Bomotimea very diilicult, if not impossible, by palpation and 
auscultation alone, to diagnose cxtra-s^toles, occurring frequently and it 
irregular iutervab, especially if of anriculnr origin, from auricular fibriDstiM. 
Extra-systoles are dimiDisbcd or abolished by an increase in tho cardhe 
rate, w£ilc the opposite obtains in auricular fibrillatioa. Again, a gphygoe- 
graphio tracing is almost int'ariably aufficieot. It is also necessary to exriude 
auricular flutter when the responee of tho ventricle to auricular contractioa 
i.i at irregular intervals (ji. 9S5, and Fig. 6S). 

Prognosis.— The question of prognods of e-tfra-systoles is of »nfi 
consequence. Unfortunatelv the lay miod has come to attach an unaecesw 
significance to them. Furtliermorc, the medical practitioner should unoer- 
stood that extra-systoles constitute ouc of the most frequent canws of 
irregularity of the pulse, and that an extra-systole which fails to waca tw 
wrist is the commonest cause of an ‘ intennitlcnt ' pulse. Apart from raw 
exceptions (see below), when extra-systoles are considered by themselr «7 
that is, without reference to the conditions with which they may 1^ 
ated— there is so fat no eridenco for supposing that they are either indicstoe 
of an impaired heart, or that they add to the gravity of any existing motliid 
condition. While it is true that extra-systoles nay precede tbe occurrenos 
of other forms of cardiac irrcgi^rity, such ns the complete irregulanty 
associated with auricular fibrillation, it should be borne in mind that 
might have arisen independently. The prognosis, therefore, should be has™ 
entirely upon the causal or aesociated condition. 

The significance of a rapid succession of cxtra-systolca has some relation 
to that of paroxysmal taenycardia. Multiple extra-systoles of ventncu r 
origin arc usually of very serious aignificanco, and are generally a ptrsa?® c 
ventricular fibrillation. . . 

Treatment. — Our first duty is to emphatically reassure the p^tiw 
which may be done with confidence. The etiology (see t*. 923), 
associated cardiac condition, should bo thoroughly reviewed and dwt wi • 
the general health of the patient ahonld receive attention ; and >' ^ ^ . 
failure is present it should be treated on the lines laid down elsewhere. _ 
the irregularity itself, quinidine, 5 to 15 grams per diem, is the mwt proaus ^ 
remedy ; digitalis, e.g. 10 to 15 ini Hi nm of the tincture, thrice daily i®* , 

10 days, is probably occasionally of value ; while strychnine is reconiinec 
by some, but I myself have never found it of any help. For any _ 

symptoms, sedatives (see p. 897) ate usually beneficial, especially wn<n 
is irritability of tbe nervous systom or insomnia. 
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PAROXYSMAL TACEYOAKDU 

tlie term paroxysmal tacbycaidia la meant a condition in 'wliich a 
marked acceleration of the cardiac rate occnra, which commences abruptly 
and usually without apparent cause, lasts for a varying period, ceases abruptly, 
and is due to an abnormal rhythm, the stimulus for contraction arising at 
some site other than the sino-auricnlar node. The rhythm of the ventricle is 
regular. The return of the cardiac rate to what it was prior to the paro^sm 
is due to the reversion of the cardiac rhythm to the normal. 

It is necessary to point out that under thb term some writers include 
paroxysmal auricular flutter with marked acceleration of the ventricular rate, 
and paroxysmal auricular fibrillation with marked acceleration of the ven- 
tricular rate, using the term “ simple ” paroxysmal tachycardia for the other 
cases, I shall not include these two conditions. 

The first beat of the paroxysm is prematnre, end usually the paroxysm 
is followed by a long pause, as in the case of extra-systole, before the nor- 
mal rhythm is restored. Tfie individual beats of the paroxysm are essentially 
the same as those of isolated cxtia-systoles. Between the attacks there may 
be single extra-systoles. The site of origio of these is ususUy the same as 
of the neats of the paroxysm. 

There are three varieties of paroxysmal tachycardia, according to whether 
the point of origin of the new rnythm is sitnated in the auricle, the auriculo- 
ventricular node, or the ventricle — in that order of frequency. The first is 
called auricular paroxysmal tachycardia ; the second, auriculo-ventricular 
nodal paroxysmal tocbycardia ; and the third, ven^cular tachycardia. The 
first two varieties together constitute supraventricular paroxysmal tachy- 
cardia. In the aoricnlo-vcntricular nodal variety there is a simultaneous 
contraction of both auricle and ventricle ; the contraction of both chambers 
may be absolutely synchronous, or the ventricular systole may begin after, 
or before, that of the auricle. The variety of the paroxysms in the same 
individual is almost invariably constant. 

The paroxysms may last only for a few beats, or up to a few days, or, 
rarely, even a few weeks or more. The patient may expenence one attack ond 
never have another ; or he may have many m tie course of S4 Aoors j or 
the attacks may occur at varying intervals, frequent or long, for many 
years. 

Etiology. — The astiology of paroxysmal tachycardia is obscure. The 
malady may occur ot any age, but usnally is first met with during middle 
life, and appears to be more common in males. A history of previous infection 
by rheumatism is not infrequent, and a fair proportion of cases are the 
eubjecta of chronic valvnlar diaeSRc, particularly zajtra! stenosis, or of myo- 
cardial disease. Paroxysmal tachycardia is occasionally met with in coronary 
occlusion, when it is most likely to be of the ventricular type, focal sepsis, 
thyrotoxicosis, and the excessive use of tea, coffee, tobacco or alcohol. 

Usually there is no exciting cause of the attacks, but among such ate 
physical exertion, emotional excitement, digestive disorders, especially with 
flatulent distension, and very rarely the adoption of a certain posture. 

The ventricular variety is most frequently met with in later life, and in 



920 DISE^\SES OF THE CIRCULATORY SYSTEM 

tLe vast majority of cases is associated viih seriooa organic disease of tie 
heart, especially coronary ocdnsloa, and very rarely in gross overdosags isf 
digitalis. 

Symptoms. — In some cases the patient is able to recognise both the ons't 
and termination of the attack. If toe attack be brief, he may be nncoasdeu 
of the tachycaidia. If it persists for a time, however, he is nsnaUy corudotu 
of it, and generally complains of rapid action of tbo heart, or of a dotterio; 
sensation in the chest, or palpitation ; and occasionally of throbbing or 
pulsation in the neck, the head, or some other part of the body. The fa» » 
generally pale and has on amdons expression. The patient may compUia of 
a eenso of exhaustion, and of oppression or discomfort or even pain in ths 
chest. There may be abdominal distensoTi, or nansea, or vomiting. QmeV- 
cned or even distressed breathing may be present. There may he gi'cldiacss, 
faintness, or even loss of consciousness, and rarely convulsions. The nsnil 
symptoms of cardiac failure, commonly both left* and right-sided, gentrally 
supervene ; or. if these were present before the attack, they increase in severity 
The degree of failure depends upon the cardiac rate, the dnration of the 
paroxysm, its variety, any associated morbid condition, and the integrity c( 
the myocardium. In long-continoed paroxysms, and even in some cases a 
which they last for only a few hours, it may be severe or even extreme. Ills 
usually more severe in the ventricular variety. In n small proportion of caro, 
anginal pain occurs. 

The cardiac rate may range from 120 to 250. In the majority of ea«s H 
is between 160 and 200, bemg usually more rapid in the ventricular wrietf. 
The effect of posture, physical exertion and pressure on the carotid riaw ob 
the pulse-rate is desenbed under Dwgnosis. The pulse is of smaller rolaw 
than normal. Not infrequently the nul^altcrnans is present. Intheauriculo- 
ventricular nodal and tne ventricular varieties, the rhythm may be irrcMlsr, 
but the irregularity is so slight that it is detected only by graphic metb^ 
The blood piessuxo is geBcrally lowered during an atta^ The cardise 
sounds may be shorter and sharper and feeble. If munnnrs were prcMOt 
prior to the onset of the attack, they may become faint or even diMpp“* • 
this applies particularly in the case of a mitral presystoUo bruit. The jnguwr 
veins may be distended, and there may be the ventricular form of the jngular 
pulse. The results of X-ray examination show that the heart often becoaes 
actually smaller daring short attacks, but in cases in which the attacks 
of long domtion or the organ is seriously diseased, considerable and 
often within a few hours — tmidiac dilatation may occur, in which case the 
physical signs thereof, described on p, 990, may be noted. 

For elinic.al electrocardiography, sec pp. 1010-1019. 

A tcmarlaUe feature of the condition is that with the sadden teveruon 
of the rhythm to norma! there is usiuilly an extraordinarily rapid recovery to 
the state in which the patient was prior to the paroxysm. In some ca^ tn* 
cessation of the attack is accompanied hy the passage of large quautities c 
wind and excessive eructations, wliile a large quantity of onne may * 
voided. 

Diagnosis. — We should Uunkof the possibility of paroxysmal tachyow* 
{or of auricular flutter), whenever an individual complains of attacks 
tion, or is conscious of a msr^d increase in the cardiac rate, in 
occurring suddenly and without apparent cause, or saffera from in<uc*' 
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tions of caidiac failure coming on rajudly, if the ihyttun of the pulse be 
regular. 

Paroxysmal tachycardia should be distinguished from sinus tachycardia, 
and auricular flutter 'with continuous 2 : 1 auricnlo~ventriculat block. 

The most important factors in the diagnosis of the condition are : 
(1) TJsnally there is no exciting cause of the paroxysm, unlike sinus tachy* 
cardia. (2) The commencement and terimoatton of the attack of tachycardia 
are sudden — the maximum rate is attained within a few beats, and the return 
of the cardiac rate to what it was prior to the attack or, as in some cases, to 
near this, occurs equally suddenly ; whereas in tachycardia associated with 
the normal rhythm the onset and termination are gradual. (3) A persistent 
rate of over 160 is almost always due to an abnormal rhythm, and of o«r 140 
usually BO. If the rhythm is tegular, the condition is either paroxysmal 
tachycardia, or 2 : 1 auricular flutter ; while if completely irregular, auricular 
fibrillation, (4) In normal rhythm the cardiac rate is influenced by posture, 
physical exertion and pressure on the carotid einos, especially the right. In 
paroxysmal tachycardia the rate is not afl’ected by these — excepting that 
carotid pressure may cause the paroxysm to cease. In all cases electro* 
cardlographic examioation will pat the dia^osis beyond doubt (see pp. 2040“ 
1049), 

The diif^ieottal diagnosis between paroxysmal tachycardia and 2 : 1 
auricular flutter is discussed on p. 935. 

Prognosis.— The prognosis in any case of paroxysmal tachycardia is 
dilBcolt. It may be considered from two points of view : (1) That of a 
particular paroxysm ; and (2) the question of recurrence of the attacks. 

With regard to the former, the points which should he taken into account 
are the nature and degree of any associated morbid condition, the variety 
of the paroxysm, the ventricular rate, the duration of the attack, the integrity 
of the myocardium, and the history of any previous attacks. In the vast 
majority of cases the ventricular variety is associated with seriotis organic 
disease. The question of caidio-vascular organic disease is of much greater 
moment than the cardiac rate. When the ventricular rate is not very high, 
and ihero is an absence of oedema of the lungs, hepatic enlargement and 
systemic oedema, and there is little or no cardiac dilatation, the ontlook is 
good as far as the risk to life is concerned ; while, on the other hand, if the 
clinical picture is the reverse, it is uncertain — but it shonid be remembered 
that the paroxysm may cease at any time, in which event the patient may 
improve with surprising rapidity. Death duriug an attack is of rare occur- 
rence, although it may happen, especially if the tachycardia is of ventricnlar 
origin. 

With regard to the question of the recurrence of the attacks, ifc is impossible 
togive an answer. The patient may never suffer from a subsequent attack ; 
while, on the other hand, they may recur even several times in the course of 
24 hours, or at frequent intervals for many years. There is, however, a 
tendency to a recurrence. 

Treatment. — ^This resolves itself into two parts : (Ij Treatment during 
an attack; and (2) the prevention, if possible, of the recurrence of the 
attacks. 

With regard to the first of these, the results of treatment are often un- 
satisfactory. It is true that the paroxysm not infrequently ceases when 
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varioua rt^mediea arc oaed, but it sbooid be rcmembecccl that the natmtd 
the disorder is to stop suddenly, and, therefore, the question of jxMt i«i:d 
propter hoc arises. 

The ^tient should rcs^ either in the reenmbeot position or sittisg b u 
casy-chair, and keep as q^uiet as posable, physically and mentally. 

The following method of treatment may be tried in the fupraTeatrirch: 
varieties : The adoption of certain postures, snch as bcndii^ the hoi; 
with, it may be, the head between the knees ; various movemeats of tb 
body; rapl^ deep breathing ; holdingtho breath sslongas possible, brls^ 
after a deep inspiration or a deep expiration ; local applications, each as hci 
fomentations, poultices, an ice-bag, or a mustard-leaf to the prsconhea, 
firm compression to the abdomen, €.g. in the form of a tight abdominal blial'r; 
or a carminative, or a diffosible stimnlant, or drinlMg ice-eolJ water, c: 
swallowing small nieces of ice. If this fails, pressure on the carotid sines fc 
the neck, preferably the right, is the most likely to succeed. The pati*El 
should lie on. a couch with the head supported. The sinus is located « > 
slight swelling where the artery divides into its two branches. Firm pr'Mur 
should be exercised with the of the fingers for a quarter to half a miuah e. , 
more, stopping short of pain, repeated several times if necessary, first on tie 
right aide, failing which, on the left. Pressure on either eyeball, with l^eji 
firmly closed, sufficient to cause slight pain is onplcasant and ii not nwa » 
frequently as formerly. The induction of vomiting is occasionally mceecuji- 
Failing t£cso roeasnres, a stiff dose of bromide and chloral, witlont or tdo 
opium, by the month ; ei, provided there is an absence of a rearonahw 
of the patient becoming an addict to the drug, morphine (J p. sBpro*i^> 
or ^ gr. hypodermically). If the attack is prolonged, quimdine mould w 
tried if the patient can bo assiduously watched and there_ is an absence of 
idiosyncrasy to the drug (see p. 901). Sir grains may be pvoi every two « 
three hours for four or five doses. Recently the drug has h^ a(hnimstff« 
intravenously, but this 1.1 not recommended. If quinidine is not wcc^“' 
the employment of massive dosage of digoxin, or of tinetpe of (bptslis, or 
the intravenous injection of digoxin or of strophanthus is elTecUve niryi 
and should bo considered (f>ee pp. 900, 901). 

Lastly, recently certain oniga which etimnlatc the paras^psw 
nerve endings, namely, acctyl-B-methycLoIine (mecholinc or 
carbacholuro (moryl chorvl), have been used. They resemble 
but are more stable and tfceir action is more prolonged, and ihemoTejfi^T 
more efficient. They act in two to three minutes and the effects „ 

about half an hour. They ore successful in terminating attacks 
75 per cent, of cases. They may, however, cause toxic sympto"^. * 
collapse, which may be alarming, but these arc quickly removed by 
Their use is contra’-indicated in those who aro severely ill, tie 
asthma or other allotgio conditions, and in hyperthyroidism, 
should bo exercised in the case of the elderly. They mar he ® 
subcutaneously or intcamusculatly but not intravcnonsly. The 
be in the recumbent posture, and a hypodermic of atropine (•’sth-js • ^ 
should be immediately avi^able. The doio of ncctyl-B-m<thycho!iDC • 
between 20 mgs. or even 10 mgs. and <0 mgs. or even 50 m^., 
the age and weight of tLo individual. The doso of c&rbactiolnin u ve^ , 
smaller. This form of treatment ohouM onlv be resortwl to wh'-n oto 
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In the ventricular variety of paroxysmal tachycardia, quinidine, aa above, 
is the only therapeutic measure, and it may be tried. 

Bespccting the prevention of the recurrence of the attacks, a searchiog 
inquiry should be made for both the underlying and exciting canscs, with 
the object of treating them, Bedarivea (see p, 897) are often used. Qninidine, 
5 to 15 gialna per diem, is not in&eqnently snccessful. Digitalis, in moderate 
dosage, is occasionally so. 


AURICULO-VENTRICULAR NODAL RHYTHM 

This is a rare condition, in which the impulse is generated in the aimcnlo' 
ventricular node, and travels upwards lato the auricles and downwards into 
the ventricles, giving rise to a eimnltaneons contraction of both auricle and 
ventricle j the contraction of both chambers may be absolutely synebronons, 
or the ventricular systole may be^ after, or before, that of the auricle. 
The condition, is more frequent in the subjects of heart disease, and may he 
met with daring digitalis medication. The new rhythm is usually temporary, 
and generally recurs. It may last for a few beats, a few days, or even longer. 
It is frequently abolished by physical exertion and atropine. If only an 
isolated beat is involved, there is a ‘ nodal escape.’ 

The rate varies between 30 and 60 or rarely more, being usually about 40. 
In some cases a large pnlsatlon is the jugt^r vein, the result of the simul- 
taneous contraction of the auricle and ventricle, b to be observed. 

There are no symptoms unless the ventricular rate is very alow. 

For cUnical electrocardiography, see pp. 10i9, 1050. 

Auriculo-ventricular nodal ib;^hm should be diagnosed from sinus 
bra^catdia and auriculo-ventricular block. 

The condition b of no clinical importance. 


AURICOLAR PIBRILLA'nON 

It b of great practical importance that anricular fibrillation should be 
recognised, owing to ita bearing on the diagnosis, prognosb and treatment 
of cardiac ailectious. It b a speciEc clinical conditiOQ, which can be recog- 
nised with certainty. It b characterized by an absence of all signs of toe 
normal contraction of the auricles, and in the vast majority of cases by 
complete irregularity of the arterial polee. It accounts for approximately 60 
per cent, of oil cases of persbtent irregularity of the heart, and it is fonnd in 
from 60 to 70 per cent, of all cases of seriona caidmo failure with dropsy. 
The condition has been known varioosly aa * deliiinm cordb,' ‘ pulsni 
iriegnlaris perpetuus/ and th4 ’ nutial * pnbe. 

By anncular fibrillation b meant a condition in which co-ordlnata con- 
traction in the auricio b replaced by inco-ordinafe contraction, the individual 
fibres, or groups of fibres, instead of contracting in an orderly and simaltaneous 
manner, doing so rapidly and independently of each other, with the result 
that ayatolo of the chamber as a wnole never takes place. When auricnlar 
fibriUation has once set in, in the great majority of cases it b permanent. 
But, instead of thb, it may be paroj^smai* The tendency to occurrence 
30 
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increases, Lowever, until finally tbe condition usually Lecoines perartes' 
or established. 

Effect of Auricclar FiBRai:.s.Tto}r on the Heart.— Tbe effect c( 
auricular fibrillation on tbe cardiac action is mainly threefold; (]) Tlie 
forcible contraction of the auricles driving the blood through the open 
auriculo-ventricnlar valves into the ventricles during the latter part el 
ventricular diastole is lost. This results ia the ventricle being less fiiltd. 
(21 Instead of the ventricle receiving impulses from the auricle at tepiiu 
intervals, It receives them at completely' Irregular intervals. (3) In the greet 
majority of cases there is an Increase m the ventricular rate. The reirit cf 
these three factors combined is that some of the veutrienlar contractions tn 
eo feeble as to foil to open the aortic valves, and the pulse is dizmaisbed la 
volume and its rhythm is irregularly irregular. The third factor is the most 
important. 

Etiology. — The majority of coses of auricnlor fibrillation fall wilbb 
two groups, especially tho first; ( 1 ) those with a history of rheumatism} 
and ( 2 ) patients BiiOering from chronic myocardial disease, coronary disease, 
or hypertension. In the case of the former, the condition ocean mere 
commonly in early middle age and in females, and the patients fiegoently 
have chronic valvar ducase, moch more often mitroS, especially steoosa, 
than aortic, in, wluch it is comparatively tare. la the second group of cases, 
It is more common in the eldetiy and in males. Tho next most fregnest csiik 
is thyrotoxic conditions (see pp. 614, 620, and 1031-1032), asd tbssext u 
syphilis. Auricular fibrillation has been dJso found occasionally in stute in* 
fective diseases, auoh as pueumonia, infective endocarditis, and dipblhena. m 
coronary occlusion, and In the terminal stages of various exhausting disesses. 
Occasionally there is no apparent cause. 

Tho onset of the disorder can now and again be traced to bodily enon, 
especially in the middle-aged or elderly, rarely to trauma, and rarely to 
tbe administration of fatal doses of digitalis. , . . 

Pathology. — Auricular fibriUation is, in the majority of cases, indicah'’# 
of some myocardial change, usually fibrosis. ^ . 

It -was observed by Jlachenzie that, in cases of complete irregulsnty of 
the pulse, the pre-existiug aoriculat wave in the plilcbogram had disappear**^ 
From this he inferred first, that tbe ouricles were paralysed and, later, tPStcao 
of this, that auricolo-Tcntricular nodal rhythm was present. Soma time 
afterwanls, Hothberger and Wioterbe^, and Lewis attributed the abs^e 
of auricular contractions to anricnlar fibrillatioa, a condition which had bwo 
produced experimentally in onimals. ^ 

The generally accepted view as to tho mechanism of auricular fibrutiu^ 
and of auricular flutter, which is based upon the work of Mines, Oarref* **7 
Lewis and his co-wortcrs, is that they arc due to what is termed ch*’** 
ment in the auricles, ti^t is, they are the result of a single wave cf 
circulating along a ring of muscle in those chambers. A wove of 
can circulate in this manner only under cerlain conditions, Th« eitrt ot ^ 
circulating wave must encounter muscle which is restionsive, „ 

recovered from the refractory state that immediately follows ^ 

Thus, the refractory period at a given point must be leas than the tifli# 
by the wave to make a fnll drenit. At any given moment, the c^t «t 
wave has in its wake a tone of mmde which is refractory, and bet««B 
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tail of the leftactoiy zone and the ciesl of the wave is a zone of mttscle which 
is tesponsive, known as the gap. The len^h of this gap is inflaenced bj three 
factors, namely : (I) The length of the circular path ; (2) the rate at which 
the wave circulates ; and(3)therefractoiyperio<iofthemascle.' Lengthening 
of the path, slowing of the condnction rate, and shortening of the refractory 
period tend to increase the gap ; while dortening of the path, increase of the 
conduction rate, and lengthenmg of the refractory period tend to decrease or 
abolish the gap. 

In auricular flutter the circulating wave constantly traverses the same 
pathway, which probably encircles the orifices of the two venas cav£8, at 
regular intervals, and at a rate of 180 to 360 per minute. In auricular fibnlla- 
tion the pathway is variable, the crest of the circulating wave advances 
through irregular channels and the wave is sinuous, the pathway is shorter, 
the circulating wave is faster, being between 300 to 600 per minute, and the 
gap is verj' short. 

In both flutter and fibrillation the anricnlat muscle responds to stimuli 
from a central circulating wave, from which ofishoots or subsidiary waves 
pass in all directions towards the periphery, and therefore no longer responds 
to the stimnli from the slno'auricular node. 

Intermediate between auricular fibrillation and flutter is a condition 
termed impure flutter, in which the path traversed by the ciicnlating wave 
is not absolutely constant as in the case of pore flutter and its rate is 300 to 
400 per minute. 

Symptoms. — Patients with auricular fibrillation frequently complain of a 
sensation of fluttering in the prsecordiom, or of irregular action of the heart, 
or of both, possibly only on exertion. Apart from this, occasionally there is 
an absence of subjective symptoms. Id toe great majority of cases, however, 
ever, symptoms of heart failure, generally involving both ventricles, are 
present, it would appear, however, that paroxysmal dyspneea and acute 
pulmonary cedema rarely if ever occur. The subjects of auricular fibrillation 
also rarely suffer from typical attacks of angina pectoris. Embolism is 
occasionally met with. 

The degree of failure may vary from slight to severe. As a rule, the 
onset of symptoms is gradual, but may ensue rapidly, and the patient may 
become very ill within a few weeks, or days, or, rarely even a few hours. 
Both depend upon the ventricular rate, the cause and any associated morbid 
condition, and the integrity of tho znyocardiom, perhaps chiefly the first. 

There is a wide variation in the ventricular rate, according as the path- 
way for impulses to the ventricle is free or interfered with, this ranging from 
140 or even 180 to 40, or, very rarely, even 30 per minute in complete auri- 
culo-ventricular heart-block. In the great majority of cases the rate is 
increased, being usually between 90 and 140 and on an average between 
no and 120. The rate of the radial pulse does not necessarily represent the 
ventricular rate, for many beats of the heart may not be transmitted to the 
wrist, especially when the ventricle is beating rapidly ; the ventricular rate, 
therefore, should be counted at the apex, by auscultation. Apart from the 
very rare cases of complete auricnlo-ventricuiar block, in which case the pulse 
is regular, the pulse is completely irregular. In a sphygmogram {Fig. 27) it 
will be found that two beats of the same Imgth or amplitude rarely follow each 
other. There is often no relation also between the length of a pause and the 
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smplitade of the beat ^cbicb follows it — i.e. a short pause maybe foIIovHibf 
a stroDg beat, and a long panae bjr a weak beat. There may be supcndi^ 
vcutricnlar citra-syatoles. Their presence » usually observed dnricg tlj 
administration of one of the digitalis group of drugs (see page 001). Wbea 
ventricular rata is slow, or very rapid, the irregularity may be only slii’ht, laJ 
we may have to adopt careful measurements of the sphygmogram to dctc^ h. 
In cases of mitral stenoBis in which a presystoUc hnut, due fo auricular fyUelt, 



Fta. 27. — ^Tracmg of ttie r&dul puls<>, horn « cue of aoitcnlu fibriSitlos. *bev!ii| 
completo trn^uWity of tbe pnlie, 

a present, this disappears with the onset of anricnlar fibrillation ; while if 
a tostolio bruit be present, it persists. 

The jo^ar veins may be so distended that there is no visible pnlisbos 
in them. When pulsation Is visible, however, it is of the positive type, 
one wave being vuible, this occurring during ventricular systole. Ifl a tBimi 
of the jugular vein, apart from the very rare cases of complete anrictlo- 
vootricnlar block, in which case the rhythm is regnlar, the rhythm is »b* 
pletely ure^ar. 

For cUnkftl electrocardiography, sec p. 1050. 



Pio. 28. — Tneing of tho apex-Leot. from a caao of anrieular fibriDallon. 

ioflwnce of digitalis abowin; coupled beats. 

Diagnosis. — Auricular fibrillation can be diagnosed with 
electroc-irdiographio examination (eco pp. 1050). TiVe 
ably certain from the mere presence of complete irregularity of the p 
It 13 possible to determine complete irregularity of the pulw in * 
portion of cases by palpation together with auscultation alone. » • 

however, the ventneufar rate is dow, or very rapid, it may be aeeesssv 
adopt careful meaauremeuta of aephygmograia to detect it. , .• (jj, 

Prognosis.— Auricular fibrillation is m the majority of cases ^ 
of Bomo myocardial change. Furthennorf, the condition 
considerable effect on the caidiae efficiency. Put briefly, 
depends upon the ventricular rate, the cansc, the nature and degr** 
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associated motbid condition, the inte^ty of the myocardium, and the 
response to the administration of the (Ugitalu group of drugs, or, less fie* 
qnently, to quinidine. If tlx’ie is an ab^nce of tachycardia, or the tachy* 
cardia is only of moderate grade or of more severe grade, bat well control!^ 
by digitalis, and if the integrity of the myocardium be relatively good, the 
patient may live for many years- In the great majority of cases tbiq is 
not the case. A pereistent ventricular rate of 120 or over is usually of serious 
omen. Occasionally, with the inception of auricular fibrillation, grave 
cardiac failure may supervene with surprising rapidity, and death may 
follow within a few weela, or even within a briefer period. 

As has been pointed out, paroxysmal aoricular fibrillation has a tendency 
to become more frequent, and ultimately the condition usually becomes 
permanent. 

Aaricular fibrillation associated with thyrotoxicoais is dealt with on 
pp. 1031-1033. 

Treatment.— -The etiology should be reviewed, with the object of treat- 
ing any associated condition, and the varions therapeutic measures applicable 
to any form of cardiac disorder shonld be considered in detail. 

Apart from these, treatment of petsistent auricular fibrillation resolves 
itself into the consideration of the employment of the digitalis group of 
dmgs, or of quinidine. The ultimate object of both is the same, namely, to 
regstn the degree of cardiac efficiency wmcb existed prior to the onset of the 
abnormal rh^hm. This in the mam depends upon tbs restoration of the 
pre-existing ventricular rate. The functions of digitalis and of quinidine 
diffe r The primary object of the use of the first in auricular fibrillation with 
a rapid ventricnlar rate ia to reduce and, later, control the ventricular rate 
witmn normal limits ; the drug has no effect upon the auricular fibrillation 
itself. The primary object of quinidine, on the other band, is to arrest the 
condition, i.e. to restore the normal rhythm, and any beneficial effect is due 
to this. Pigitalis is indicated in the great majority of cases. Quinidine 
should be r^erved for special ones, which should be selected with great care. 
In doubifnl cases we should clearly put tbe pros and cons to the patient or 
his friends. Lastly, it should be remembered that if qniuidine fails, digitalis 
is still open, to us. 

The treatment of paroxysmal auricular fibrillation is that of paroxysmal 
tachycardia. 

The treatment of auricular fibrillation associated with thyrotoxicosis is 
discussed on pp. 1032, 1033. 

AURICULAR FtUT^R 

Auricular flutter U a specific clinical condition, comparatively rate, in 
which a marked acceleration of the rhythmic co-ordinate contraction of the 
auricles occurs. It was first demonstrated clinically by Ritchie in 1905, ' 

The rate of tbe contractions of the auricle may vary from 180 to 300, tbe 
usual rate being about 300, per minote. Ihe ventricular rate varies consider- 
ably in different cases, this depending upon the aoricular rate and the ability 
of the anricnlo'veatricular juncrional tiasnes to receive and transmit the 
impulse from the auricle. Very rarely the ventricle responds to each anricnlax 
contraction, resulting in 1 : Irhytbm. In the vast majority of cases, however. 
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there is partial heart-block or, vetj rarely, complete heart-block. la tl* 
former case there is usually a constant and uniform ratio betueen the atmeah: 
and ventricular rates, this vaijring from 2 : 1 to 5 : 1, the former bdn| ti* 
most frequent. In some cases, on the other hand, the response of the ventrici* 
to aurictuar contraction is at irregular Intervals, giiriug rise to irregnlarit/ cl 
the pulse rhythm, which may be very irregular. 

The commencement of auricular Uuttec is sudden. The condition cur 
paroxysmal or permanent. In the case of the former the paroxysm maykH 
only for a few beats, or up to a few days, a few weeks, or, rarely, even monlk 
The termination of a paroxysm is sudden. The patient may ceter bin 
another attack ; or attaclm may recur at varying intervals, frequent or losf 
When once a patient has aaffered from an attack of auricular dutter, then 
is a tendency to its recurrence from time to time. Paroxysmal aaricolif 
flutter may be succeeded by the normal rhythm, or sometimes by auricular 
fibrillation, the latter occurring daring the administration of digitalis or 
apart from the use of the drug. There may bo alternation of atmeuhr 
flutter, the normal rhythm and auricular fibrillation, the changes takiagpUcf 
suddenly, and occurring from day to day or even for a few momtnU. 
Either auricular flutter or auricular fibrillation may ultimately becocifl 
peraaoently established. 

In persistent auricular flutter, the ventricular rate may diminish m ti» 
result of the occurrence of partial heart-block, and tbla may take place asnag 
the administration of digitalis or apart from the use of this drug. 

Etiology,— The mtiology of auricular flutter is aimilar to that of 
auricular fibrillation (see p, 930). It would appear however that, taldng cwi 
os a whole, it occurs at a somewhat later age ; males are more often aflreted i 
rheumatic heart disease is less frequent and chronic myocardial disease 
conunou ; thyrotoiicoais is a somewhat less common cause ■ and the disorder 
is more rarely the result of trauma. 

Pathology.— See pp. 930, 931. 

Sywptoms. — The symptoms of auricular flutter depend _ open the 
ventricular rate, the duration of the condition, and the degree of integnty el 
the myocaidimn. _ . 

When there is marked tachycardia, the symptoms are similar f*”* 
of paroxysmaLtachycardia (see p. 926). In the rare cases of 1 ; 1 rhytoo. 
the onset may be ushered in by pddiness, faintness, or even 1“^ ^ 
consciousness. In those in which there is a material degree of, but no 
marked, tachycardia, usually the j)oticnt is conscious of the action oit ^ 
heart; and after some time, in the great majority of cases, ihdlcatioiif 
canliao failure supervene, or, if these were present before the ^ 
increase in severity. In those in which there is an absenw of a mstensi 
of tachycardia, very frequently the patient is unconscious of » 

the heart ; and there may be only slight, if any limitation of the 
cardiac response. « 

The rate and rhythm of the arterial pulse vary in d^erent v 

may be, at diflerent times in the same case. If the ventricle respooM to 
auricular contraction, the ventricular rate b exceedingly rapid, and 
methods are usually necessary to determine it. In the vast maionty ol 
however, partial heart-block is present, and as 2 : 1 rhythm is the mo** | 
a veutri^ar rate of 120 to 160 is frequently found. In other cases of p» 
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heart-block, the ventiicnlai rate may not be mnoh increased, and, indeed, 
there may be even bradycardia, as in 4 : 1, or more partial heart-block, as 
well as in complete heart-block. 'When there is a constant and uniform ratio 
between the' auricular and ventricular rates, the rhythm of the arterial pulse 
is regular ; in these cases, however, if the ventricular rate be above 160, 
pulsus altemans may be present. When, as is not infrequently the case, 
the response of the ventride to auricnlar contraction is at irregular intervals, 
there is irregularity of the pulse rhythm ; indeed, in some of these cases the 
spbygmogram may somewhat resemble that from a case of auricnlar fibrilla- 
tion, detailed measurements being necessary for the purpose of differential 
diagnosis. An inegular pulse often becomes regular and more rapid as the 
result of exertion, due to the occurrence of 2 : 1 rhythm. On inspection of 
the neck, the jngular veins may be distended, and no pnlsation visible ; 
or very rapid movements may be evident. 

For clinical electrocardiography, see pp. 1050, 1051. 

Diagnosis. — The diagnosis of the condition rests on the detection of the 
extremely rapid contractions of the auricle, and not infrequently this is 
impossible withont the employment of the electrocardiograph. 

We should consider the possibility of auricular flutter (or of paroxysmal 
tachycardia) whenever an individual complains of attacks of palpitation, or 
is conscious of a marked increase in the cardiac rate, in either case oceomeg 
suddenly and withont apparent canse, or auffera from indications of cardiac 
failure coming on rapidly, if the rhythm of the pulse be regnlar. 

Auricular flatter with coutinuous 2 : 1 aurieulo-ventricnlar block should 
be ^tisguisbed from sinns tachycardia and paroxysmal tachycardia. la 
the case of the first, the same considetationa apply as in paroxysmal tachy- 
cardia (see pp. 926, 927). In the differential dia^osis between flutter and par- 
oxysmal tacbycatc^, the foUowiogsboaldbenoted: Ifthecardiacrateisabove 
160, the condition is more likely to be paroxysmal tachycardia. In flutter, 
pleasure on the carotid sinus often causes transient slowing of the cardiac 
rate, or even long pauses, especially if di^talis is being administered ; strenu- 
ous physical ezertiou may convert the 2 : 1 into 2 : 1 rhythm, with resultant 
precise doubling of the rate ; the condition is usually of longer duration ; 
and the response to the digitalis group of drugs is notable. 

If the rhythm be irregular, it is necessary to consider whether the case 
msfootheoseolsancalsrUhiUistha. Ja this coanectioa, i/atpht(^mc^ram 
frmn a cate of auricular JluUer he care/ulltf studied, tt let'll he found that even 
(hough the venirieulaT rhythm u very irregular the pulte-beats measure out 
into groups of equal length, mhercas this it never the case in auricular fibrUlation. 
The polygraph and electrocardiograph are of notable assistance in the 
differential dlagnosb. The diagnosis of auricular fibrillation with a markedly 
exaggerated ventricular rate in which the irregularity is only slight from 
auricular flutter should also be conridered. Irregularity doe to the presence 
of extra-systoles should also be excluded. Cases of auricular flutter m which 
the auricmo-ventricular ratio is constantly 3 : 1 to 4 : 1, so that the ventricular 
rate is not much, if any, increased, and in which the ventricular rhythm is 
regular, are easily missed. The use of the electrocardiograph is necessary in 
such cases (see pp. 1050, 1051). 

Prognosis. — The prognosis of auricular flutter resembles that of 
paroxysmal tachycardia. It is, however, more responsive to treatment. 
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Treatment. — ^TLo tetiology shoold be reviewed, with the object of Irtsif-* 
an7 associftted coodition, aod the various therapeutic zneAsurea applictbb 
for anj form of cardiac disorder slionid bo considered. 

Apart from this, the treatment of persistent auricular flutter conrisls cf 
the administration of digitalis, or of qtiinidine. The fortner should le tri^d 
flrst (see pp. 899-902). 1 generally advise digitalis medication until slmce! 
full digitalioation has been obtainra. If the disorder contmnes, the 
should bo gradually diminbhed to a modersto or even small one, and tb? 
continued for a time, in the hope that (ho flutter zna^ cease. If uosuccmfc!, 
this method may be repeated after a short interval. If the flutter still cos- 
tinues, the question of quinidine, with the object of terminating the con- 
dition, should be considered. This subject is dealt with on pp. 901-900. If, 
on the other hand, almost full digitalioation ioducc.s auricular hbriHation, 
digitalis may be discontinued for some days, in the hope of a return to 
normal rhythm. If thin does not occur, treatment resolves ittclf into the 
consideration of the employment of digitalis, or of quinidine. 

The treatment for the prc\'ention of the recurrence of the attacks is tit 
same as in the cose of paroxysmal tachycardia. 

The treatment of auricular flutter associated with thyrotoiicoai is 
diicussed oo p. 1032. 

VENTRICULAR FIBRILLATION 

In ventricular fibrillation co-ordinate contraction of the ventrielM fe 
replaced by incoordinate cootractioo. It is a frequent cause of sadden 
death. ^ 

The condition may be induced cjcperimeatally by electric and other 
of stimuli, by ligature of a coronary artery or one of ha main branches, and 
by massive doses of digitalis, atropbanthus, quinidine, or adrenaline. Ru 
very rarely met with clinically, but may occur in coronary occinsioa sed 
angina pectoris ; as the result of poisonous doses of the drugs inentioisfia*. 
following auricular fibrillation, multiple extro-sj-stoJes, or ventricular p^- 
oxysmal tachycardia, and in complete auricalo-vcntriculaz block ; in eerto 
acute infective diseases, particularly diphtheria ; in chloroform ana»theo.s; 
and in electrocution. 

In ventricular fibrillation there is sudden loss of consciousness, sod uestii 
almost invariably takes place. , . . 

It is believed that tho tendency to tbe condition is lessened by the admni- 
Strorion o1 qtuni&'me, in mohciate dosage ; anh fna't 'ri Vms 
occur, massage of tbe heart, if practicable, is sometimes effective. 


HEART-BLOCK 

By heart-block is meant defective conductivity or conduction of 
heart. It may be divided into: (1) Sino-auriciilar block; (2) 
ventricular block ; (3) bundle-branch block ; and (4) arboriistion or intn- 
ventricular block. ^ » • lir 

It should be pointed out that some writers use tbe term intravefltnen 
block to include bundle-branch and arborization block, 
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SiNo-AffRrctruii Btxjcs 

Sino-anricalar block is a rate condition, in which the whole heart, i.e. 
both the anticle and the ventricle, fails to beat, dne to an impulse in the 
sino-anricniar node not being generated, or possibly the aaricle failing to 
respond to snch. 

The condition may be met with in digitalis poisoning, and during the 
administration of quinidine. It is chiefly of vagal origin, and is abohshed 
by atropine and exercise. It is occasionally associated with auricnlo- 
ventricuUr block. 

The interinption may occur occasionally or more frequently ; or 
regularly after each uctmal beat ; or, rarely, involving a succession of two, 
tMce, or mote cycles. The first gives rise to an intennission of the pulse or 
a ‘ dropped ’ heat. The length of the long pause is usually rather less than 
the duration of two normal cardiac cycles, because a few cycles preceding it 
are rather quicker and n few after it are rather slower, resembling ‘ dropped 
beats ’ in the second degree of aaricalo*rentricalar block (see p. 938). The 
second results in halving of the cardiac cate. The third gives rise to a very 
longpause. 

rtarcly the condition gives rbe to symptoms of cerebral anasmia, such 
as ^ddiness, faintness or even actual syncope. 

Foe clinical electrocardiography, see p. 1052. 

Sino-aoricular block should be distinguished from emus arrhythmia, 
extra*8y8toles, and partial auciculo-ventricolar block. 

AuniCOLO-VENTRICOLAIl BlOCK 

la auiiculo-ventricular block, there is defective conductivity or conduction 
of the Buriculo-ventricolar node, or bundle above its division, or both. 

There are three grades of auriculo-vcntricular block: (1) In the first, the 
transmission of the wave of excitation from the aaricle to the ventricle is 
merely delayed, lesnlting in a prolongation of the interval which separates 
the commencement of the contraction of the auricle and that of the ventricle, 
each impulse &om the auricle reaching the ventricle, which duly responds. 
(2J Tie exeftarion wave ftom tie aaricle doee not always react tie ventricle. 
(3) No impulses teach the ventricle from the auricle, so that the auricles and 
ventricles beat independently of each other, the former in response to impulses 
arising in the sino-anricalar node nt an approximate rate of 72 per minute ; 
and the latter as the result of impulses arising in the auiicnlo-ventricnlor 
junctional tissues, generally in tho auriculo-ventricular bundle between the 
site of the lesion and the division of the bundle into two branches, at a rate 
of about 30 per minute, which is tho normal veatricnlar rate. 

According to some writers, the first and second grades together constitute 
partial or incomplete heart-block, the first being called depressed conduc- 
tivity ; while other writers limit the former term to the second grade. In 
my opinion, the &st is correct. The th^ grade is called complete autieolo- 
ventncular block. ' 

Fiasr DEQitEE or Heabt-Buick.— T his grade of heart-block may give 
rise to uregnlarity of the pulse on account of variations in the length of the 
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ventricular block. Again, otbeis inclade cases in vrbicb tie cerebral anatnu 
is the restilt of paroiysjnal tacliycaidifl, especially the ventrienlar variety, 
anricolar flatter with a rapid Tcntricular rate, or atmctilar fibrillation with a 
rapid ventricular rate. But I do not do cither of these. 

The syndrome may be met in one of the three following conditions; 
(1) Partial heart-block, in which there occurs either an intermittent porio! 
of complete heart-block, resulting in a temporary standstill of the ventricles j 
or, lately, merely a temporary increase in the grade of the partial heart -blcek, 
resnlting in a temporary increase in the degree of the brauyeardU. (2) Com- 
plete heart-block, in which the condition has become permanently established, 
especially if tbe ventrienlar rate is below 30 per minute. Li these-casM 
pauses of unusual length, doe to temporary standstlU of the ventricles, the 
result of diminished irritability of the ventricles, may occur. (3) Saddenlj 
developed transient complete anriculo-ventriculnr block. Several cases of 
this kind have been reported. The conduction of the stimulus for contractioa 
along the auriculo-vcntricular junctional tissues is normal eicept that there 
is a liability to tianrient interruptions. Taking cases as a whole, Adsme- 
Stokes syndrome ia most commonly met with in patienta with a severe grade 
of partial heart-block in whom complete block is aevcloplng. IVhcn ceiaple|< 
heart-block baa become permanently established, the ventricles anpateDtly 
tend to become accustomed to the condition, and the pauses oi uoniul 
len^h referred to are not so likely to take place. 

^e severity of the symptoms depends principallv upon the daraljon of 
the cerebral anemia. It is generally believed that if tius lasts two or fhrw 
seconds, there is merely giddiness and faintness ; if double that time, there u 
likely to be loss of consciousness ; and if over about twelve secoads, there 
will probably be convulsions. There may be repeated seimes. _ There may or 
may not be a warning. In grave cases there b marked pallor with, it may be, 
some cyanosb, widely dilated pupib, and deep or even sterterous bre-ithiog. 
TJsually the convulsions are confined to tbe face and upj>cr limbs, the tonpe 
b not bitten, and urine and foxes are not passed involuntarily, Within a icw 
seconds of the cessation of the cerebral anamaia the colour and conscionraw* 
retuiTL 

Diagnosis. — The various grades of auriculo-ventricolar heart-block are 
readily determined by means of the electrocardiograph, since thb instroment 
affords separate records of the movementa of both the upper and Iow< 
chambers of the heart. The first grade con only be recogni^ by meat' o 
such, excepting that in cases of mitral stenosb unaccompanied by v 
fibrillation a djgbt interval between the auricolo-systohc murmur ‘ 
next first sound is sometimes to be noted. Fortunately electrocardic^p 7 
b not necessary in a considerable proportion of the other cases. 
diagnosis between occasional droppw beats, pubus bigemiflus, 
trigeminus, and infrequency, induumg halving, of the pulM rate . 
the one band to extra-systolea and on the other to heart-block can sto 
invariably be made apart from them (scO p. 921). It should be • °ute 
mind that sinus incgularity and rino-aaricular block may closely 
occasional dropped beats due to partial heart-block. 
ventricular block should be dbtiogobned from sinus bradycardia and aunc 
ventricular rhythm. ' , 

It b Eomctimes diificuit to dwt?ngTi?8!i between partial and comp* 
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heart-block withoTit the aid of the electrocaidiograpb. Moat cases with 
a ventricular rate of 36 or under, however, are cases of complete heart- 
block. Moreover, the presence of more rapid polsatioos in the jugular veins 
and of small waves occurring at regular intervals on the descending limb of 
a sphygmogram, and auscultatory phenomena afford help in differential 
diagnosis. 

Adams-Btokes syndrome is earily recognised from the features described. 
It should be distinguished from the other causes of loss of conscionsneas and 
convulsions. 

Prognosis. — Much depends upon the cause and any associated morbid 
affection. The occurrence of partial heart-block during the course of an 
acute infective disease is a etgn, and may be the only sign, of myocardial 
involvement. Persistent heart-block of mild degree also is indicative of 
myocardial damage. With regard to persistent heart-block of severe degree, 
there are two questions of importance in considering the prognosis, namely — 
(1) Whether there is involvement of the heart muscle as a whole, and if so 
it is progressive ; and (2) is the patient subject to syncopal attacks, and, if 
80 , what is their severity and frequency t In the absence of both, and when 
also the patient does not suffer from syncopal attacks, the span of life may be 
prolonged for many years, and he may be able to live a fairly active life without 
iQCoavenience. But when the opposite is the case, especially if the syncopal 
attacks are severe and frequent, life is always in danger ; and, apart from 
the risk of a fatal termination during an attack, death may occur with the 
usual clinical picture of cardiac failure. A number of sypnilitic cases have 
been, recorded in which energetic anti-syphilitic treatment appears to have 
been rewarded with recovery. 

Treatment. — The (etiology and suy associated morbid condition should 
be reviewed. When auriculo-ventricnlar block occurs during the course of 
an acute infective disease, rest in bed aod other appropriate therapeutic 
measiues are indicated. T^cn there is reason to suspect that syphilis is the 
cause, suitable and energetic treatment should be employed. 

Persistent heart-block of mild degree requires no treatment in itself. 
In persistent heart-block of severe grade it is of particular importance that 
the patient should live within the limts of his strength. Quinidine is contra- 
indicated ia both partial and complete block. Digitalis is contra-indicated 
in the first, but may be cautiously tried in complete block in which there is 
congestive failure. 

Adasis-Stokes BrNDROiTE. — The patient should be warned to avoid 
anything known to predispose to the attacks, and, ss far as possible, should be 
protected from the risks of falling. 

For the prevention of the occurrence of the attacks, adrenaline and 
ephedrine arc the most successful remedies. When the attacks are frequent, 
the first should be used. It should be administered either subcutaneously 
or intramuscularly, or, if the attacks occur in rapid euccession, in the opinion 
of some, intravenously, in each csss from 6 to 10 minima of a 1 : 1000 solution 
thrice daily, failing which, every few hours. Ephedrine differs from adrenaline 
in that its effect persists for several hours, and, moreover, it has the advantage 
of being effective when given orally. It may be tried for the more chrome 
cases. The dose is gr. or more three or four times daily. Adrenaline and 
ephedrine are contra-indicated in the reiyrare cases in'wmch Adams-Stokes 
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syndrome is dae to ventricolar 6briIIation. I have found barium cUorilf, 
administered by the month, sncccssftil in thrw cases, one of which wu 
extremely severe. The drog increases irritability of the heart nnucle. It 
may be >0 pdl form, at 6rst in doses of 4 gr. twice daily and, if necesjarj. 
cautiously increased to 1 gfr. thrice daily bnt stopping short of toxic symptocy. 
If unsuccessful alone, it may be tried in combinatjon with adrenaline. Atropme 

f r. subcntaneously or even intravenously, is indicated in cases of paitiil 

eart-block in which there is a-agal over-activity. Thyroid appears to be 
sometimes of value and may even be completely successful. BecatlT 
ampbetaminm sulphas (benzedrine solphate) has been tried. Potasnufli 
iodide, bv its depressing effect on the ventricular muscle, may even sggrarsle 
the condition when the cause is other than syphilis. 

If an attack occurs, adrenaline is the only potent therapeutic mcasw st 
our disposal, but is contra-indicated in the very rare eases of ventricalar 
fibrillation. It is necessary to point out that when— as in the vast majontT 
of cases — the attack is dne to a temporary standstill of the ventrides, wrtli 
consequent temporary cessation of the circulation, intracaidiao injection h 
necessary, because the beneficial effect of the drag is due to its ectioa ia 
stimulating tbs sympathetic- nerve endings in the heart muscle. The 
should be 0-6 to 1 e.c. of 1 : 1000 solution. In the rare cases in vcicfi 
the attacks ate due to merely a tempoioiy increase in the grade of iB 
existing partial heart-block, the drug may be effective even if given soheo* 
t&neonsly oe iatnmuscul&riy. 


BuNDLE-BiuNcn Btoex 

Bundle-branch block is relatively uncommon. If complete, there h » 
complete interruption of the wave of excitation along cither of the two mmi 
branches of the auriculo-ventricnlar bundle. The excitation wave is trans- 
mitted to the two ventricles along the branch which is unaffected. There w 
slight asynclijonism of the coutraction of the two chambers. The condjtion 
may be persistent or temporary. According to the new nomenclatart, the 
left branch is much more frcqucotly affected. , . _ 

Auriculo-ventriculor block, or less frequently auricular fibrillation (^f- 
73), may co-exist. 

Tbe etiology and pathology of bundle-brsnch block are the same as those 
of complete auiiculo-veotricmar block, excepting that perhaps the fonn'r 
condition is more common in the elderly and in males ; is more freqn«nUr 
associated with hypertension, chronic myocsrdiaj disease, and atherowa o^ 
the coronary arteries; occasionsDy is associated with coronaip occlosiea, 
and is also more often organic. . . 

The subjective symptoms are not distinctive. There may be a ^ ’® 
and palpable bifid apcx-lKat, and reduplication of tbe first wand at tte 
cardiac apex, or between this point and the loft border of the sterontn, so 
that three sounds are audible. In the opinion of most, tbe third b(W“ “ 
prcsystolic in time, but in tbat of eome, it is systolic. Bedoplication “ 
preseut when there ia complete auriculo-ventricnlar block, or auncms 
fibrillstion. There is sometimes pulsus alteruans. , . . 

Bundle-branch block should bethought of whenever tbe foregoing physi 
signs are present. It is to be noted, however, that these may be 



PULSUS ALTERNANS 943 

in othet conditions. A diagnosis may be made with certainty by means of 
the electrocardiograph (see pp. 1054, 1055). 

In persistent left bundle-branch block, apart from relatively few excep- 
tions, the prognosis is very serious, a fatal termination occurring within at 
the most two years in the majority of cases. In right bundle-branch block, 
the outlook is very much less unfavourable. In the case of both, much 
depends upon the degree of cardiac failure. 

Respecting treatment, the eetiology and auy associated morbid condition 
should be reviewed. 

With regard to incomplete or partial bundle-branch block, see p. 1056. 

Fokctional Bukule-Beaxch Block 

This is a tare condition in which there is increased dnration of the Q. R, S 
group of deflections together with a diminished P-R interval (Fig. 74), It is 
met with in young healthy individuals who tend to have parosysmal tachy- 
cardia. It is considered highly probable that the abnormal electrocardiogram 
IS really not due to fancCioual liandle-braach block, and it is thought that there 
is a special path of conduction from the smo-anricubr node or its neighbour- 
hood to either of the ventricles, and that in the same individual sometimes 
the wave of excitation travels along this channel and at other times along 
the normal one. So far, however, there is an absence of post-mortem findings. 
The electrocardiographic features may sometimes suddenly cease, either 
spontaneoQsly, or with physical exertion or the administration of atropine. 

ARBOBIXATIOJI OB IHTRAVEKTRJCtTLAB BlOCK 

In this, there is diminished conductivity of the snbendothelial arboriza- 
tions of the Pnrkinje system. The astiology and pathology are similar to 
those of bundle-branch block. In the vast majority of cases the condition 
is associated with widespread chronic myocardial disease. It is believed 
by some that the affection may be recogni^ by means of the electrocardio- 
graph (see pp. 1055, 1056). 

The prognosis is even more serious than that of bundle-branch block, 
being almost always grave. 


PULSUS ALTERNANS 

Defuiition. — By pulsus altemans is meant a condition of the pulse in 
which a larger beat and a smaller beat alternate (Fig. 29). Sometimes the 
smaller beate are eh’ghtly delayed, but they am never premature. 

etiology. — The condition is usually trausient, but may persist for some 
minutes, hours, days, or weeks. The former generally occurs for a few cycles 
iznmediately following an extra-systolc, bnt it may be with an increase in 
the cardiac rate brought on by physical exertion, in both instances being 
nsnally slight or moderate. Persistent pulsna altemans occurs in two sets of 
circumstances, namely : (1) a marked acceleration of the cardiac rate, e.y. in 
auricular flutter or paroxysmal tachycardia ; and (2) in failure of the left 
ventricle, in the great majority of cases ^ those over middle age and 
due to the causes mentioned on p. 889, but sometimes in yonnger people 
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with poet-rhcamatjc valmlar diaease, and occaaionallj in pueumoaii »aJ 
other acute illnesses. 

Pulsus altemans is increased or may be induced by an acceleration o{ tt« 
cardiac rate, and may be diminished or disappear with the decreased rate. 

The condition is indicative of depressed contractility. 

Symptoms. — The pulsus altemans m itself causes no eubjective syroptonu, 
but wben associated with left ventricular faiJnro manifestations of’the latta 
arc present (see ]). 889). Sometimes the smaller beats are so feeble that no 
waves ate transmitted to the wrist, resulting in infrequency of the pulse. 

Diagnosis. — Gross alternation of the pniso can sometimes be rccognisKl 
by the finger. Lofser grades can be readily detected by tlie sphygmonmno- 
meter, preferably by the auscultatory meuod. The ptessuic in the srmkt 
is raised until the pulse below it disappears, and then lowered very gradaally. 
The larger beats reappear at a higher pressure than the smaller beat^ so tbit 
just below the Fystolio level the pulse-rate ia halved. In extreme cas» the 
difference in pressure between the larger and smaller bents maybe 20 to 30mm., 
but usually it is only 1 to 5 rom. A radial tracing is valuable in distinguisbiri 


iTTr r r t 1 1 r v f I y I 





Fla. 29 — Slmoltioeoos (raciagi of tbe jDf;a]ar and radial palarK, ibo^lag coalisvaa* 
poboa ^tcraanj. 

pulsus alteroans from extia-systolea. In tbe former the beats are eveoJ; 
spaced, excepting that sometimes they arc slightly delayed ; whereas la me 
latter they are premature and the pause following the smaller beat is 
than that after the larger one. . 

The condition is sometimes but not usually evident in an electrocamio- 

Prognosis, — When the pulsus altexnana occurs apart from a cisraM 
acceleration of the cardiac rate, it is as indication of severe or even 
exhaustion of the heart muscle, tlTien the condition is persistent, dea 
may follow within a few months, or at most a few years. When tranacow 
the exhaustion may be only tcmpoiaiy but even in these cases the jwgti^ 
should be guarded. MTien the condition ia associated with marked Uc J* 
cardia, it appears to be of relatively minor eignificance in itself. . 

Treatment. — In pulsus altemans noassodated with marked acceleran 
of the cardiac rate, complete rest is orgently indicated, and if the Cfmmtio 
persistent this should be long-continuciL It is to be noted that digitaW 
not contra-indicated. _ 

FnEOKBrcK W. Pbict- 



ENDOCARDITIS 


945 


RHEUMATIO INFECTION OF THE HEART 

Definition. — caiditia is meant mflammation involving the endo- 
carditun, the myocardium, and the pericardium, or two of these, aimul- 
taneously. Some employ the term pancarditu when the three are implicated. 

Before dealing with endocarditis, myocar^tis and pericarditis individually, 
it may be advisable to discuss the rheumatic infection of the heart in child- 
hood. This is a subject of meat importance, for by far the larger proportion 
of cases of heart disease under 30 years of age, and a considerable proportion 
of those of later life, are the direct result of this infection. 

It is necessary to point out that rheumatic infection of the heart in child- 
hood is frequently overlooked. The two chief reasons are : (I) the clinical 
picture of rheumatic fever was originally drawn from the disease as it appears 
m adult life, whereas in childhood it presents many and important points of 
difference (see p. 320); and (2) even when a rheumatic imection has been 
diagnosed, it is sometimes very ^fficolt to come to a definite decision as to 
whether the heart is involved or not. As regards the latter, the usual sub- 
active cardlso symptoms may be presept (see Eodoesrditis, Myocarditis and 
fericarditis). The diagnosis rests mainly on physical signs together with 
the results of electrocardiographic examination. The former, however, 
are not infrequentlr slight ana vague in character, and the diagnosis is conse- 
qently often attenefed with great mfiiculty. 

In view of the foregoing, it is clear that when in a child there is even a 
suspicion of rheumatic Infection, he should at once be put to bed, and a most 
careful clinical examination of the heart made daily and an electrocardiogram 
be taken every few days, and if there bo any doubt whether the organ is 
involved or not, he sho^d be kept in bed until this has been set at rest. 

In cases in which a definite diagnosis of carditis hss been made, a most 
difficult question which may hare to be decided later on is whether ac^itv 
carditis still persists or not In this connection the sleeping pulse-rate is of 
value. If there is active carditis, the slcepbg pulse-rate remains raised 
and may even equal the pulse-rate when the child is awake, while in the 
tachycardia of nervous origin, the aleeping pulse-rate is noitn^. The sedi- 
mentation rate of the red blood cells is also used for this purpose. It is 
increased in the octive stages of the disease, and falls to normal when activity 
ceases. 


ENDOOARDITIB 

Definition. — By endocarditis is meant infiammation of the lining 
membrane of the heart. In the great majority of cases the infiammation 
involves chiefiy the endocardium of the valves, and is not iniiequcntly so 
limited. The term valvulitis is applied to endocarditis of the valves, while 
inflammation of the endocardium fining the cavities of the heart is referred 
to as mural endocarditis. The surface of the valves next the blood streAra, 
namely, the ventricular surface of the semilunar valves and the auricular 
surface of the auriculo-ventricuLir valves, is affected. In adults the left 
side of the heart is fat more commonly affected than the right, the nutral 
valve being mote frequently attacked Hiaa the aortic ; while, on the other 
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bond, daring fetal life the O0)osite is the case. Some degree of myocsrilSs 
w probably always present with endoenrditb. 

A satisfactory clasdi6cation of endocarditis is not easy, that most coa- 
monly adopted being as follows : (1) Acotc, (a) simple, and (t) septic, 
live, nlcerative or malignant ; and (2) cluonic or sclerotic. It ehcrdil 
noted that it is impossible to draw a sharp line of distinction between tie? 
rarictics on grounds of etiology or morbid anatomy. Clinically, howem. 
the distvntlWn fealuits of oath am fairly Tnaited, altbongb e’tm ia tla 
case the distinction is not absolote. More Rcently a snoacste varietr, 
ulcerative in character, has been described (see Septic Endocarditis). 


ACUTE srjfPLE ENDOCARDITIS 

AEtiology. — Acute simple endocarditis occurs most commonly in cMM- 
hood and adolescence. It » rarely, if ever, a primary disease. Acute isd 
subacute rheumatism, in one of its forms (see pp. 317, 318), account for tie 
great maiority of cases. Tonsillitis and scarlet fever are occasionally tJe 
cause, while pneumonia, diphtheria and 8mall*por ate responsible for i 
certain nomber of cases. 

Pathology.— The mitral valve is the most commonly affected, the nertm 
fKqnency being the aortic, and the third both the aortic and mitral rslve*. 
In this form of endocarditis the parts affected become swollen, as the reso-t 
of cedema and connective tissoe proliferation, and canliflower-like orwirtj 
excrescences, varying in size from that of a piiihcad to a bean, called vegef*’ 
tions, make their appearance on the segments of the valve or on the Bun* 
endocaiditun. Tho valvular vegetations are usually not situated at the 
extreme margins of tho cusps, but at those parts which come into apposition 
daring closure, namely, a short dislonce from their margins. The ve^tshoaJ 
consist of blo^ platelets, leucocytes and fibrin. In rheumatte endocardia 
AscJioJPt nodes (see p. 317) ate eometimes found in the inflamed valvft 
Various znicrO'Organisms have been described in association with the vegtlS' 
tions, bnt they arc not present in huge numbers and may be absent, an(^vM 
if present it is not certain that they are the cause in this form of ' 

Fragments may become detached from the affected valves, be canicu by tw 
blood to remote parts, and ultimately become impacted in a 

E ms is known as embolism, and the impacted fragment aa_an cmboiim 
may veanlt in ol»trnctiuti of Vbo cutnlafion, and {ll nectoaU, of * 
rhage, or both, witiu’n the area of distribution of the occluded vessel, 
formation of infarcts ; or (2) gangrene of the area supplied in the • 
one of the larger arteries of the limbs. Inferctioa most g^erally 
the spleen or kidneys, altliougb it is not infrequently found in the 
mcmorancs, the retina, luogs (in rigbt*eiiicd endocarditu), intestines and » 
The myocardium is involved, in vsrymg degree, in at least most ^ 
perhaps in tho great majority, bat tho involvement is permanent only m 
certain proportion. . . . 

An attack of acute simple endocarditis is in the great majonty 
followed by the formation of fibrous tissue ; in a certain proportion oi 
by septic endocarditis ; or possibly, in rare instances, by ^ 

the case of the first, the fibrous tissue tends to contract as time sovs • 
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giviflg rise to varions deformities of the valves and nitimatelj to permanent 
stenosis, or incompetence, or both combined. 

Symptoms. — In the first place, the reader is referred to the remarks on 
p. 945. 

The patient may suffer from shortness of breath, palpitation, and dis- 
comfort or pain in the prscordium ; if there is involvement of the myocardium 
there may be manifestations of pronounced cardiac failure ; and if severe 
carditis, there may be severe farlnie, usually both sided, with rapid and 
considerable dilatation, even early in the disease. 

The onset is sometimes accompanied by a further rise of temperature 
without any increase in the symptoms of the causative disease. The degree 
of the pyrexia due to the cardiac affection is nsnally not marked, but occasion- 
ally there is a sharp rise of temperature. The cardiac rate is generally 
increased. There may be irregularity of rhythm, the result of implication of 
the myocardium. 

In the early stagoa the apex-beat may be rather excited in character. 
liSter, however, and in eomc cases even ouite early, there may be physical 
signs of dilatation of the heart, generally both-sided (see p. 889). The 
fimt sound in the mitral area may become slightly prolonged, or rougbeoed, 
or may exhibit a lack of clearness ; and witbm 24 hours it may be accompanied 
by a distinct mormur, soft in character. Later, the second soond m the 
pulmonary area mar become accentuated and. even reduplicated. In the 
cose of the aortic valve, the second sound may become altered ; and— later, 
a soft-blowing murmur may accompany it, usually either aton^ the left 
border of the steraum from the level of the second to the fourth mtercostal 
spaces, or over the sternum between tbe level of the second rib to the fourth 
space. A short and accentuated first sound at the apex, and an accentua- 
tion and it may be reduplication of the second sound m the pulmonary area 
are believed by some to be early signs of mitral stenosis, bat excitation of the 
cardiac action should be excluded. A presystolic murmur at the apex usually 
does not make its appearance until some time after the onset of the rheumatic 
infection, the mitral orifice having become permanently stenosed. If there 
is considerable dilatation of the left ventricle due to myocarditis there may 
be a soft-blowing diastolic murmur in tbe mitral area — the so-called relative 
or functional mitral stenosis (see p. 972). 

There is usually a moderate Icucocytosia and sometimes a slight secondary 
amemia. Bmbolism may occur. 

Diagnosis. — The diagnosis of acute simple endocarditis is often a matter 
of great dilBculty. Vfe should suspect its existence when there is an increase 
in the cardiac rate and in the degree of pyrexia without any aggravation of 
symptoms of the causative affection ; or when tachycardia and pyrexia 
persist without an apparent cause ; or when there are subjective ^mptoms 
together with acceleration of the cardiac rate and the existence of a murmur 
not previously present. The occurrence of aoriculo-ventricular block during 
the course of an acute infective disease indicates involvement of the myo- 
cardium, and auricular fibrillation and eztis-systoles are suggestive. 

Evidence of dilatation of the heart and a recently developed apical systolic 
murmur do not necessarily signify acute endocarditis, for these may be found 
in any acute febrile disease, and in aente myocarditis. The character of a 
systolic murmur is of some diagnostic value, a soft-blowing one being in 
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faronr of endocarditis. Accentuation of the second sonnd in the pulmenair 
area later in the illness is also snggesliTe of mitral incompetence. A 8}TitoL« 
murmur in the pulmonary area may be almost disregarded. 5^e reader b 
also referred to the other physical signs described above. 

It is necessary to distinguish the murmur of acute endocarditis fire’s 
that due to previously csistiag valvular disease. The esirience of 
cutaneous nodules or pericarditis, the sudden appearance of partial lesri- 
block (indicative of coincident acute myocaiditia), or the appearaitcc of ner 
murmurs or the disappearance of old ones, is in favour of a fresh attack of 
acute endocaxditb, whether simple or inAsctivc. Embolism is not patho- 
gnomonic of acute endocarditis, as it may occur in chnnic valvular dl£ea!^ 
especially in mitral stenosis. In eente endocarditis, however, it u not ia* 
frequently multiple and recurrent, and is of mere usual occurrence in the 
systemic than in the pulmonary circulation. 

If acute endocarditis occur in an individual already the subject of vsIvuUr 
disease, the muemuz is not of recent development, it ia often (oud or harsh, 
audible over a considerable area, and evidenco of cardiac enlargement u 
usually present. 

Prognosts.—Tbe immediate prognosis of acute aimple endecarditl! 
is, as a rule, favourable, death beiog of rare occurrence ; tkU may^ hspi^R. 
however, if there bo accompsoyiog pericarditis or severe myocarditis, u >tb 
regard to the ultimate prognosis, it has been pointed out that compile 
resolution in all probability rarely occur*. Organisation is the usual ae^WU 
ultimately giving rise to permanent stenosis, or bcompetence, or both J lo • 
certain percentage of these cases, the earlv murmur may disappear, ana * 
permanent murmur may not become cstaolished until much later on, even 
several years. It should be noted that the future prognosis of a case « 
acuta simple endocarditis largely depends upon whether convalescence w 
sufficiently prolonged. In a certain number of cases, ulceration of the 
valve zcaults. ... 

Treatment. — ^The treatment of a cose of acute simple endocardilis u of 
great consequence, especially with regard to the future of the patient. 

The indications are to endeavour to arrest the morbid procen as eatij 
as possible, and to give the heart the best chanco of the fullest possible 

The treatment of the causative disease should be adopted. For test o' 
rheumatic fever, the reader is referred to pp. 32l>-524. , 

In all cases, after the masifestations of active disease have ceased, rest w 
bed is indicated for ot least three months ; this to be followed by aa 
period of partial rest ; and games should not be indulged in for anotce 

During the first two montlis that he is confined to bed, the pati«t 
keep as quiet as possible, physically and mentally, and should not be 
to ait upright. Afterwards an citra pillow may be allowed, a week or s 
later the back may be gradually more raised, and during the last two w« ^ 
passive graduated exercises of the body and limbs, light massage and 
exercises may bo employed. After the period in bed, the patient sliouM 
moved to a couch, to which ho should be confined for at least two 
Then slight walking exercises may gradually be attempted. If 
of theso ot later stages exertion be accompanied or followed by any abno 
subjective symptoms, or succeeded by maintained increased frequency ot 
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poise, the amoont of exctiioo has been too tnoch and sboold be proportionate^ 
redoced. 

Daring the active stage of the disease small blisters applied fireqoentlp 
to the prsecordium are advocated by some ; and daring the later stages the 
internal administration of sodiom iodide is recommeoded. The results of 
the administration of digitalis are, as a mie, very disappointing, whether 
auricnlar fibrillation (or flutter) is present or not. If it is employed, caution 
should be exercised and large doses avoided. 

Otherwise, the reader is referred to the various therapeutic measures 
described on pp. 895-910. 

CoNVALxscENT HoMB TREATMENT. — Convalescence in special country 
homes devoted exclusively to children recovering £:om active rheumatic 
car^Hs is now advocated. The advantage of this form of treatment is 
that a return to normal life is made gradually, under sldlled supervision, 
so that any indications of persistent activity of the disease or relapse may be 
quickly detected, and further complete rest promptlv instituted- At some 
of these homes, facilities also for education are available, and this overcomes 
one of the greatest drawbacks of prolonged rest in children, namely, intet- 
ferenoe with education. Though this line of treatment is stiU on triu, cod' 
siderable success has been reported in this country and America, A dry and 
elevated site is important. At some homes, treatment on the same lines as 
in the treatment of pulmonary tuberculosis is employed, the wards being 
so constructed that one side can be opened up. 

See p. 898. 

It is well to examine a patient who has euflered from acute endocarditis 
at regular intervals after the attack, and careful inqniry sbonJd he made as 
to his mode of life. In children, we should be especially on the look out for 
any rheumatic mauifestatiou, and, aa soon as detected, the condition should 
be immediately and adequately treated. 

Fbedebiok W. Price. 


SEPTIO ENDOCABDITia 

Synonyms. — ^Infective Endocarditis ; Dlcerative Endocarditis; Jlalig* 
nant Endocarditis ; Bacterial Endocarditis. 

Objections have been raised against each of these synonyms : that all 
endocarditis is infective, that ulceration is not invariable, and that some 
cases recover. But that some distinctive name is necessary to mark off a 
disease-process which is quite diflerent from “simple” or “rheumatic” 
endocarditis is generally recognised. The assertion frequently made, that 
no sharp line of demarcation can be drawn between simple and ulcerative 
endocarditis, though true, does not dispose of the fact that in the great 
majority of cases the distinction is of fundamental importance and not very 
difficult of recognition. ^ 

The disease has an importance somewhat out of proportion to its 
frequency, partly on account of its g^t gravity and partly on account of 
the difficulties which often beset the diagnosis. The incidence of the disease 
in the wari? of a large general hospital is about 1 in 170 cases. 
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favour of endocarditis, ^cceotnation of tho second sound in the polnoaur 
area later in the illness is also suggestive of mitral incomMtence. A ijilda 
mutmac in the pulmonary area may be almost disregarded. The leada s 
also referred to the other physical signs described above. 

It is necessary to ^stinguiah the murmur of acute cndocardito bzz 
that due to previously existing valvular disease. The eristence of jib* 
cutaneous nodules or pericarditis, the sudden appearance of partial I'ut- 
block (indicative of coincident acute myoconiitis), or the appeacaticeofttr 
murmurs or the disappearance of old ones, is in favour of a fresh attack cf 
acute endocarditis, whether simple or infective. Embolism is notpajij- 
gnonaonic of acute endocarditis, os it may occur in chronic valvnlat data.**, 
especially in mitral stenosis. In aento endocarditis, however, it is net is- 
frequently multiple and recurrent, and is of more usual occurrence ia tl' 
systemic than in tho pulmonary circulation. 

If acute endocarditis occur in an indiridunl already the subject of ralmkr 
disease, the murmur is not of recent development, it is often loud or tan!, 
audible over a considetaUe area, and evidence of cardiac enlMgtmenl b 
usually prMent. 

Pro^osis.— -The immediate prognosis of acute simple eodeesKsa 
ia, as a rule, favomable, death being of rate occurrence tliis may 
however, if there be accompanying pericorditb or severe myocarditis. iTah 
regard to the ultimate prognosis, it has been pointed out that eoapM* 
resolution in all probability rarely occurs. Organisation « the usoil 
ultimately giving rise to permanent stenosis, or incompetence, or both; us 
certain percentage of these cases, the early murmur may disappear, aso » 
permauent murmur may not become established until much_ later oa, 
several years. It should be noted that the future prognosis of a cars « 
acute simple endocarditis largely depends upon whether coovalcscecte « 
safncteatly prolonged. In a certain number of cases, ulceration of tbe 
valve results. . . . 

Treatment. —The treatment of a case of acute simple endoentihtu B « 
great coasecjncDce, especially with regard to the future of the patient , 
The indications are to endeavour to arrest tho morbid proces aJ 
ns possible, and to give the heart the best chance of the fullest possiUe 
The trc.atmcnt of the causative disease should be adopted. For 
rheumatic fever, the reader is referred to pp. 321-.324. • • 

In all eases, after the manifestations of active disease have et&ita, B 
bed is indicated for at least three months ; this to be followed by a® 
period of partial rest; and gomes ehoold not be indulged in for anot-r 
vear. . 
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acute iheunifitisro, the chief age incidence of which ia a decade earlier than 
this. The yoxmgest case of tie series was that of a child aged years, 
the subject of congenital heait defects. 

Sex. — ^This does not appear to be a determining factor. 

Pathology. — The essential pathology in septic endocarditis is a pro- 
gressive microbic infection of one or more of the heart valves, or of the 
moral endocardium. 

The condition of infection once established in the endocardium, a state 
of “ arterial pyemia ” results, the circulation being fed by micro-organisms 
from the infected area. Minnte vessels become plugged by masses of these 
microbes. Larger emboli, formed of pieces of tbe fimgating vegetations, 
and of various sizes, add to the py«mic procesa. Destructive and vegetative 
processes proceed together at the site of infection, which spreads to adjacent 
structures in the heart, both by contact and by direct extension, there is new 
formation of tissue (vegetations) and destruction of tissue (ulceration of 
valve, cord® tendinse, heart muscle, with tendency to aneurysm formation 
of valve, heart muscle or in a sinus of Valsalva). It has been shown that the 
micio-OTcanisms in the blood stream are destroyed tn nVro in 24 hours when 
citrated blood is incubated without culture media. This fact suggests that 
they ace paid out into the blood stream from tbe heart lesion, but that their 
duiation of life in the former is short. It also explains the fact that blood 
cultures are not infrequently sterile. 

Symptoms and Course. — The disease may be lalenl, and only discovered 
post mortem. 

The subaeule type (“ Suhaente bacterial endocarditis This is prob- 
ably tbe most common type of tbe disease. The onset is gradual, often 
insidious, so that it may not be possible to determine with accuracy 
when the disease began ; it seems certain that in many of the cases the 
process of endocardial infection has existed much longer than is suspected. 
Tbe initial symptoms are genera) weakness with sweats and ansemia, or a 
condition somewhat resembling subaente rfaeomatism, or fever which is 
unexplained by the physical signs. The duration of these cases is very 
variable ; from 2 to 6 months includes tbe majority of them ; but a few may 
last for 12 months or even longer. In a small proportion the infection appears 
to die out and the blood stream becomes bacteria-free. Bnt by the time of this 
happening, irreparable damage has been indicted by the embolic process on 
other organs that survival is imposuble and death takes place, most com- 
monly from renal failure. The infecting micro-organisms are streptococci 
of the fecal and salivary type (Slreplocoocus viriSans, Streptococcus eni<h 
carditidis) and Pfeiffer’s bacillus. In some of these cases the pre-existing 
valve lesion is very slight, although its presence is generally known if the 
patient is of the private class. 

The heart. — In the great majority of cases eigns of valvular disease or 
congenital defect ore present at the outset. In a few cases, signs of valvular 
defect appear during the course of the disease. Rarely, there may be no 
evidence of valvular disease at any time : this experience is almost confined 
to cases in which the infection is of a terminal kind, occurringin patients who 
are too ill to admit of thorough exanunatioa, or in whom there is early and 
considerable dilatation of the heart. As the disease progresses it is common 
to get evidence of the involvement rf other valves than the one originally 
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The disease occurs in two main forms — acntc and subacute, depeniisj 
on the nature of the infecting oigaoisoL In acute septic endocarmtia tli 
causal microbe is generally pyogenic and of high virulence, e,g. pneamococeas, 
staphylococcus pyogenes, streptococcus hiemolyticus, or gonococcus ; wlereu 
in the commoner subacute form the infecting agent is of relatively low Tim- 
lence and often saphropbytic, e.j. streptococcus viridans, a normal inlabiUat 
of saliva and faces, or hremophUus inflnenz® (Pfeiffer’s badllus). It is It* 
nature of the infection in these sobaente cases which serves to erplaia i\t 
chronicity of many of them and the latency of others ; the scanty leaco- 
cytosis often seen ; the apyresial periods cot infrequently present ; tbt 
absence of any visible focus of infection in the great majority of the cases; 
and the enormous number of living micro-orgamsms that may be present ia 
the blood stream at a time, it may be, when the patient is not acutely ill 
Attention has been drawn to the anbaente type by Osier, Ilorder, Libnuta 
and others. 

1. sernACUTE sErric ENDOCARCrra 

^etiology. — Helalion to rhcitmatism and other discases.~-la more than 
half of all cases of the disease there is a clear history of scute or subswte 
rheumatism or of chorea. In tbe majority of these cases the patient hu 
suffered from thcumatic endocarditis some tune previous to his present Qlnetf, 
and has been left with deSnite and recognisea valvular disease ; io a few 
the condition of rheumatic endocarditis has passed directly, but often [a* 
perceptibly, into that of tbe septic condition. Usnolly tbe interval bctwMn 
tbe occurrence of the rheumatic fever and the onset of septic endocarditis 
is measured by several years, and these have been for the most part yean 
of good general health. It is not the heart badly damaged by previous disease 
which is spemally habie to attack ; aeplio endocarditis is seldom seen ia 
association with a “ button bole ” mitraf valve, or with auricular fibrillatioa. 
To these few cases in which the transition between the rheumatic endoca^iu 
and septic endocarditis is a gradual one tbe term “ malignant rheumatisa 
has been applied by some authorities. But the term introduced confucon 
m respect ot the bacteriological questions involved, and is perhaps on thu 
account to be avoided. Next in frequency to the rheumatic group of dbrase* 
in the patient’s history, but insignificant in comparison, are scarlet fever, 
influenza, typhoid fever, malaria, syphilis, Graves’s disease and dysentcty_ 

fn^uence of conpenilal defects.— A congenital defect in tbe heart predis- 
poses it to infection, apparently through the medium of that_ chrozuc 
thickening of the endocardium which Is often found in connection 
these defects. This factor has been definitely established in regard to 
the aortic valve and » p.atent ductus arteriosus. i e -» 

Other atioloffical factors. — Strain is present in some cases as a oetwte 
causative factor. This was seen in a scries of cases which occurred in so!<uer» 
during the NYar of 1914-1918 ; these cases were aortic in the main, ana “ 
eeveral of them there was no evidence of pre-eiisting valve lesions of 
acquired nature. n » /if 

Age . — The chief incidence ia lietwecn the ages of 15 and 
150 cases collected by Ilorder 122 occurred between these ages. 
of all tbe cases occurred between 20 and 40, no doubt on account oi 
predisposition created by the presence of sclerosis of the heart valvw » 
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acute rbeumatism, tte ctief age iuddeuce of which is a decade earlier than 
this. The youngest case of tht series was that of a child aged 2^ years, 
the subject of congenital heart defects. 

Sex . — This does not appear to be a deteitniciog {actor. 

Pathology. — ^The essential pathology in septic endocarditis is a pro- 
gressive microbic infection of one or more of the heart valves, or of the 
mural endocardium. 

The condition of infection once established in the endocardium, a state 
of “ arterial pyajmia ” results, the circulation being fed by micro-organisms 
from the infected area. Minute vessels become plugged by masses of these 
microbes. Larger emboli, formed of pieces of the fiingating vegetations, 
and of various sizes, add to the pyacmic process. Destructive and vegetative 
processes proceed together at the site of infection, which spreads to adjacent 
structures in the heart, both by contact and by direct extension, there is new 
formation of tissue (vegetations) and destruction of tissue (ulceration of 
valve, cordsa tendinai, heart muscle, with tendency to aneurysm formation 
of valve, heart muscle or in a ainus of Valsalva). It has been shown that the 
mieio-oruanisms in the blood stream are destroyed in vitro in 24 boors when 
citrated blood is incubated without cnltore m«mia. This fact suggests that 
they are paid out into the blood stream from the heart lesion, but that their 
duration of life in the former is short. It also explains the fact that blood 
cultures are not infrequently sterile. 

Symptoms and Course.— The ^seasc may be hunt, and only discovered 
post mortem. 

The siibacuU type (" Subacute bacterial endocarditis ”). — This is prob- 
ably the most common type of the disease. The onset is gradual, often 
insidious, so that it may not be possible to determine with accnracy 
when the disease began ; it seems certain that in many of the cases the 
process of endocardial infection has existed much longer than is suspected. 
The initial symptoms are general weakness with sweats and amemia, or a 
condition somewhat resembling subacute rheumatism, or fever which is 
unexplained by the physical signs. The duration of these cases is very 
variable ; from 2 to 6 months Includes the majority of them ; hut a few may 
last for 12 months or even longer. In a small proportion the infection appears 
to die out and the blood stream becomes bactcria-free. But by the time of this 
happening, irreparable damage has been inflicted by the embolic process on 
other organs that ssrviral is impossible and death takes place, most com- 
monly from renal failure. The infecting micro-oiganisms are streptococci 
of the fecal and salivary type (Slrepfococcus tiridans. Streptococcus endo- 
carditidie) and Pfeiffer’s bacillus. In some of these cases the pre-existing 
valve lesion is very slight, although its presence is generally known if the 
patient is of the private class. 

The heart . — In the great majority of cases signs of valvular disease or 
congenital defect ate present at the outset. In a few cases, signs of valvular 
defect appear during the course of the disease. Rarely, there may be no 
evidence of valvular disease at any time : this experience is almost conflned 
to cases in which the infection is of a terminal kind, occurring in patients who 
are too ill to admit of thorough examination, or in whom there is early and 
considerable dilatation of the heart. As the disease progresses it is common 
to get evidence of the involveinent of other valves than the one originally 
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infected, stich as the appearance of signs of aoitio regurgitation in a cut 
originally one of mitral disease. Undue importance is perhaps nttachfj u 
changes heard in the character of the murmurs from day to day. ^hea the 
heart symptoms arc prominent, the case is said to be of the " cardiac t.rpe," 
and each a clinical pi^ure does quite commonly present itself : in which nrat 
the patient has in most instances been a heart invalid for some time prrri* 
ously. But in a considerable proportion of the subacute cases it is a stniuu; 
thing that the heart shows little cecogolsnble defect, at least for a confudenHf 
time. For the greater part of its course it may bo said that snbacute septic 
endocarditis is very largely destitute of cardmo symptoms ; it is, in tc^ 
truth, an " endocarditis ” tmcomplicated by myocarditis. Arrhythmii, 
signs of restriction of the field of cardiac response to effort, and the re«c!u 
of so-called congestive failure — not only may all of these be conspicuoas by 
their absence ; it is unosual to see them. 

\Vben the infection involves the right side of the heart only, eridence ef 
valvular disease is generally lacking, the symptoms and signs being nuuolr 
those of recurrent pleurisy, consequent upon pulmonary infarction, with a 
without lianid e(Ta«ion. 

Arltrial ewitoliii/i.— This evetit »a extremely common and constitutes one 
of the cardinal signs of the disease. The importance 0 / the ttanhfor rmWi 
and Oieir t_ffecU in a sitspecied cage cannot be oterah'motei. Bnt to ohtsia as 
adequate conception of the disease-process here considered it is neccssw t» 
enlarge considerably the earlier notions of the embolic process in two wc* 
tioDS : the diffuseness of the embolic site and the minuteness of the 
fragment. The slan shows two distinct lesions, both highly charactciistie cf 
the discaso— (a) Petechias, varying greatly as to their nnml*r in iMcmt 
cases — there may be no more than two or three, and only dheoverrf siler 
careful search at the root of Ibo neck, in the nail bed or beneath tho rou' 
junctira, or there may be a great number, presenting an appeannw m 
though the patient has been flea-bitten, ({>) Discoloured areas, usually 
tender, and most often affecting the pads of the fingers or to«, coming sna 
going in the course of a few hours or days. The appearance of one o' these 
red areas is often accompanied by sudden pain or acute tenders^ 
pressure. These lesions are of considernblo diagnostic importance in the 
early stages of the disease. They do not occur in rheumatism. , , 

In the kidney there may be gross embolio events leading to infaictw® ana 
hacmaturia. Of equal if not of greater importance is the occorrsnee of Tcr, 

fn aDoearauce 01 


minute microbic embolisms in the glomeruU, leading to the appear*^ ® 
s of albumin in the urine, ond oltunatcly to • 


red blood cells and traces « 


of embolic focal nephritis, demonatrable under the microscope ^ 

(Ba-hr; Gaakell). Tho earliest symptoms of the disease may be ^*1- 
rcnal failure. The retina may be affected, exploration of the fundns 
htemorrhages. One of the most common seats of emboU of the 
IS the spleeh, leading to enlargement and usually a palpable organ. 
and severe pain may occur with the event, and friction, due to 
may be heard. The spleen may be enlarged opart from embolus ; a 
spleen is of considerable diagnostio importance. The brain m^y 


most common result being heouple^. The embolus may - — - , ^ 

arteritis, with subsequent aneurysm formation ond hemorrhafT® j,;, 

be abruptly fatal, Tho mesenteric Vessels and thoso of the limw * 


lead to inf«ti« 
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frequently involved, either the main artery, or, more often, its branches, and 
especially the radial and posterior tibial. Here, again, aneurysmfl may 
develop, and gangrene occasionally. 

Pyrexia. — Fever is present in nearly all the cases, perhaps in all at some 
time or other in the conree of the disease ; but occasional afebrile periods 
may occur, lasting from 2 or 3 days up to a fortnight. Irregular remittent 
fever is the moat common form ; rigors may occur in subacute cases when 
embolism is rife. Whatever the form of the fever the temperature is apt to 
take a lower range shortly before death. A/all in the temperature, the patient 
remaining very ill, is oj tu> service and must not ho taken for a good prognostic. 
Snch a fall of temperature may occur when rigns of renal inadequacy supervene. 

The hlood shows a progressive and ultimately severe ansemia. In the 
subacute cases the leucocytosis is rather remarkably constant about the 
figures 9000 to 12,000. In a few cases, chiefly those due to H. injluenzce, 
there is leucopenia. Slood cultures are extremely important in the matter 
of diagnosis. And yet it not uncommonly happens in the subacute cases 
that the diagnosis is certain and no growth of micro-organisms is obtained. 
In the great majority of cases, however, positive blood cultures arc obtained, 
given proper technique 

General slate.— Loss of flesh is invariable, but rarely a morked feature. 
Fains are common, and are usuaOy artbralgic in character; they are prone 
to develop suddenly, are rarely accompanied by efiurions, and when severe, 
arc most often due to embolic events. The complexion in the eubacote 
eases tends to a ca/e^audait tint, wlucb is a point oi ^agnostic value to the 
trained eye. Clubbing of the fingers is very common, quite apart from the 
influence of possible old-standing valvular disease. Tbc patients are often 
singularly optimistic concerning themselves. libman lays stress upon areas 
of deep tenaemess about the lower end of the sternum and the sferno-cosfal 
junctions. Albuminuria is very common, tending to increase with the pro- 
gress of the disease, and doobtlesa associated with the focal glomerular 
nephritis to which reference has already been made. 

Modes of Termination. — 1. Recovery. — A tore event, yet one which cer- 
tainly occurs at times, even when tho diagnosis is beyond doubt. 2. Death . — 
Out of 149 cases studied by Horder tho recorded terminal events occurred 
in the following order of frequency : heart failure (66), coma (23j, sudden 
death (19), orxmia (18), exhaustion (8), hyperpyrexia (2). Cases dying in 
coma were for the most part those in which cerebral embolism, with or without 
hsmorthage, had taken place. Sudden death was due to perforation of a 
valve cusp, rupture of aneurysms in the sinus of Valsalva, perforation of 
the interventricular septum and cerebral hamiorthage. 

Diagnosis. — Evidence of endocarditis, the occurrence of multiple arterial 
embolism, and the isolation of micro-organisms from tbc blood stream : 
the co-existence of these three facta makes the diagnosis of septic endocarditis 
indubitable. But, as has already been remarked, the diagnosis may some- 
times be made quite confidently in the absence of a positive blood culture 
in certain of the subacute cases. The most imp^ortant point to establish 
is the presence of multiple arterial embolism. Seeing that the prognosis 
is BO serious, it follows that a diagnosis of septic endocarditis shomd never 
be made unless convincing evidence be forthcoming. In the differential 
diagnosis the following diseases call for consideration : 
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1. TypRoiiJ /erer.— -A poatiTe test ft leticopeiuft in ft patiesl 
who has not previonaly snffered from the disease, or has not had prophjli^e 
inocalation map' be regarded as almost decisive in favoor of tvphold fertr; 
especially is this so if the agglntin&tion litre is fonsd to rise ■nhen tie tert a 
repeated after a few days. Typhoid infection of the endocardlam b ruy 
rare. 

2. RhcMmaiic fevtt , — ^The TecotrcBCc of ftcnte theumatism in & paUtat 
who has previoosly developed valvular disease often gives rise to conoderaWe 
anxiety on account of the similarity which may exist between the srmptocu 
present and those of septic infection of the endocardium. The rheunutic 
process may spread itself over several months, salicylates notwitbstacdlsg. 
These difiicult cases nsnally occur in children between the ages of 10 to 16 
years. Endocarditis is always present, and often there is pericarditis, ot 
pleurisy, or both ; thongh pericarditis is a common complication in rhea- 
matic infection, it is very rare m subacute septic endocarditis, resnlting oolj 
from infarction or an aneurysm leaking into the pericardial sac. There may w 
considerable loss of desh and marked anmniia. The form of the temperston 
chart rarely affords help. The facts which help to exclnde septic endoci^th 
are the presence of nodules, or of chorea, and the absence of petec^, ef 
hematuria, of enlarged spleen, and especially of micro^rgamsms in the 
bloodstream. 

3. Peliosis rheumatica may ftlso cause diOicolty, but the condition is 
imcommon. The assoebtion of fever, pnrpura, ansmla, albatnmoris^ isd 
joint pains in a ease of old^standing aortic regurgitation under the writer i 
care naturally raised fear of infection of the damaged valve ensp.^ Bot the 
purpuric spots and the joint pains were bilateral and symmetricA thm 
were ecchymoscs in addition to the petechi®, there were effnaons into the 
joints, and blood cultures yielded no growth. 

4. ilfafana. — The resemblance Is but superficial, owing to the {set t“»t 
In some cases of septic endocarditis the fever may be markedly internuttrnt, 
and rigors with heavy sweats may occur. The absence of malarial parssit« 
in the blood and the absence of leucopenin arc much against a oisgnem.* 
of malaria. 

5. Tuheratlosis . — General tuberculosis may be closely simalatw dt 
septic endocarditis with continued fever when the heart ei^ are eqtuTCttl. 
But them is Icucopenis in general tuberculosis, a sterile blood stream (oa 
repeated culture), and signs of embolism do not occur. Sometimes 

oS septic endocarditis 6nd their way into sanatoria Sot the « 

phthisis, on the ground that they are cases of “phthisis without pnju" 

Prognosis . — .Kt has already been staled, recovery occasionally 
place in the acute, and still Jess frequently in the subacute fom . 

disc-asc. All the same, the diagnosis once definitely cstablisbcd. the . 

is ot the gravest, treatment notwithstuding. That the patient is very a 
allerted in general health, that he is extremely hopeful concenung his com * 
tion, that the state of the heart in itself gives no cause for concern, , 
the number of micro-otganiams pec c.mm. of blood has fallen ' 

ably — none of tbe.se things should tempt the physician to abnte soft f 
from the serious view he takes of the case. Periods of 
occur, with or without special lines of treatment, but the istal issue 
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only to be delayed. It ia -very difficult to aunniae tbe length of time the 
patient will live after the diagnosis is made. If there are already present 
the signs cither of renal or of cardiac failure the end is not far oS ; weeks 
measure it. Otherwise, developmenta may proceed quite slowly, and the 
patient may_ live some months. But there remain to be reckoned with the 
varioQs accidents attending npon the dissemination of the endocardial 
vegetations, or the ulceration of the valves, either of which accidents may 
bring about a speedy tenmnation. Not seldom, when it seems certain that 
the course of the disease has been checked, death, more or less sadden, and 
due to some purely mechanical cause, cheats the phyacian and those who 
watch his efforts. 

Treatment. — Pbophyiactic. — Reference has been made to the tin* 
doubted fact that the source of the infecting agent in most cases ia the mouth 
or intestine. This suggests that special attention should be directed to 
these regions in all persons who are the subjects of valvular disease or con- 
genital defect. Oral sepsis of all aorta should receive treatment. Dead teeth, 
crowned, or not, should be sacriffeed. Septic tonsils should be removed. Tha 
condition of the intestinal tract should be investigated, and measures adopted 
to lower the content of streptococci if this appears Ugh. 

CuBaTTVE.— The general (nomspeciffc) measures adopted in the treat* 
meat of all eases of septicsenua are applicable here : plenty of fresh air and 
light, good food frequently admiiuatered, and hsmatimo drugs for the 
anssmla. The writers consider that open-air treatment, as for cases of 
pulmonary tuberculosis, should be adopted whenever possible. The various 
measures that have from time to time been tried in order to inhibit the 
bacterial factor in the disease are the following : 

Chemical antidoUs. — “ Blood antiseptice ’’ have, as a rule, proved very 
disappointing in the history of the treatment of the disease. Qoinine, 
mercury, arsenic (including salvarsan), carbolic acid, formalin, the sulpho- 
carbolates and many others, whether administered by mouth, subcutaneously 
or intravenously, lead to no reaulta worth recording. On the other hand, 
efforts at stcrilisatio magna ” of the blood stream are not without immediate 
danger. The introduction of sulphonamides in the treatment of coccal 
infections naturally led to their use in this disease. The results have been 
disappointing *, this is to he attributed to tbe fact that these drugs ate not 
helpful in S. viridane iufections, and the same appears to apply to penicillin, 
though in a few cases a remission lasting several months has been reported 
after massive doses. Tbe supplementary ose of heparin is still under trial. 

^nri'-sera. — As most cases of septic endocarmtis are of streptococcal 
origm, it was hoped that the use of anti-streptococcus serum might lead to 
cure. Tha result of a good many trials has been very disappointing. The 
experience of vaccine therapy in this disease is no more cheering than that 
of serum therapy. 

^Vhen the imectiou U confined to a patent ductus arteriosus, cures have 
been reported by Tubbs and Bourne following ligation of the duct. 

X-rays have been employed and radium, both alone and in conjunction 
with chemotherapy. Results have been encouiaging only in a few cases 
where the infection was grafted npon « congenital defect. 
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2. ACDTE SEPTIC EJmOCARDrrB 

Acute septic endocarditis is but au incident in the coarse of an acute 
pyogenic infection. The primarj' lesion is generally obvious, such os lola: 
pneumonia (pneumococcus), puerperal fever or erysipelas (hsemolydc strepto- 
coccus), acute osteomyelitis or py®mia resulting from staphylococcus p^geacs 
infections of the skin, or gonorrhoea. The endocardium becomes infected 
as part of the septicxmia, vegetations develop and from these vegetation! 
farther emboli ore cast off into the blood stream. Compared with the sub- 
acute form of the disease, the infarcted areas consequent upon embolus fonni* 
tion are prone to suppurate , rigors and sweats are common ) the pulK 
frequency is often raised disproportionately to the temperature ; pcricariliti! 
b not lafrequent; clubbing of the fingers seldom occurs; and the spleen, 
though sufficiently enlarged, may be too soft to detect by_ palpation *, onlcss 
the patient b overwhelmed by the severity of the infection, there b a snh- 
stantial leucocytosia. The infection may be grafted on an undamaged valrt. 

Symptoms and Course- — ^The onset of acnle septic endocardita u 
usuaUy abrupt, often with a rigor, though it may well be masted by the 
severity of the primary ^easo. The symptoms are, in the main, those of an 
acute ^ecific infection. 

The disease may bo fulminating, in which case it may be suspected, but 
rarely dbgno.<ied. In the fulminatmg cases the infection b usuaUy by sbpajio* 
coccus pj^ogenes ; such is the cndocar^tb complicating osteomyclita aiw 
that seen in very acute pymmia resulting from n staphylococcal loH, carbuanc 
or cellulitb. Pain in, and swelling of, joints is common, with profase sm 
sweats, often loading to a diagnosis of rheumatic fever and calling for thr 
use of salic^'Iates. Not infrequently the failure of response to full 
salicylates js the first observation to throw doubt upon the diagnosis. The 
pneumococcus cases are generally of thb tjrpo and endocarditis, when K 
occurs daring the acute stage of lobar pneumonia, b generally unrccognism 
Continuance of fever beyond the ninth day of the discaso Bhould ruse tw 

? ucstion of such a serious complication and a blood culture be perfonntu. 
t xnuEt be remembered that ba-mataria and splenic cnlaigemant m * ^ 
of pneumonia do not necessarily imply infarction. Nor does a poflbve Uw 
culture in pneamonia ncccssardy mean endocarditis. But petcchw ana t < 
presence of emboli in arteries u a case in which signs of valvular, 
and a positive blood culture are present, justify a diagnosis of Kptio m ■ 
carditis. In patients treated by a sulphonamide, “ sulphonamide fever ® . 
be the cause of pyrexia, the temperature reaching a.higher level perhsps 
in the primary disease. But in such a case the diagnosis will 
4S hours by appearance of a tush and widespread irritation, the pay 
signs of pneumonia tending meanwhile to clear. Luitoii and Stewart ^ 
(1943) have called attention to the fact that after the criab there 
afebrile period of a few hours np to 12 days before symptom j“ 

a reinfection develop. Other compUcationa of pneumocecims 
arc prone to arise in association wilt endocarditis : 
empyema, arthritb, otitb media. The occurrence of cither of 
not necessarily lethal in itself, should lead to a careful scrutiny of too 
whole lest a fatal endocarditis be overlooked. 
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Gonococcus infection of the endocardium also runs an acute course. It is 
a rate complication of gononhcna eeldom arising more than 3 weeks after the 
appearance of the discharge. The temperature chart may show two spikes " 
in the 24 hours. 

The dnration of the acute cases is fwm 7 days to 7 weeks. A very few 
cases undoubtedly recover. 

Treatment. — The treatment of acute septic endocarditis is that of the 
main infection, but results are disappointing. Even when type specific serum 
is available, as in many of the pnenmococcna cases, and it is used in com* 
binatlon with appropriate chemotherapy, r^ults are no more encouraging. 
Penicillin is still on trial. 

Hobder, 

A. E. Gow. 


OHROmC OR SCLEROTIC EtfDOCARDlTIS 

Chronic or sclerotic endocarditis is characterized by an increase of the 
connective tissue of the valve-segments and other parts, which subsequently 
contracts. 

.Stlology and Pathology, — Chronic endocarditis may be (1) a sequel 
to the acute simple variety, and, in the opinion of some, occasionally to 
subacute bacterial eudocarditia ; or (2) primary, that is, of a slowly pro- 
gressive nature from the outset, particularly in the case of the aortic valve. 

The first, t.e. secondary chronic endocarditis, is the more common. It is 
mote apt to occur in early life, most frequently between the ages of 10 and 
20. The mitral valve is more often ailected. The connective tissue tends 
to contract as time advances, leading to thickening and shortening of the 
valve-segments, cesnlting in incompetence; or to adhesions between the 
cusps, with consequent stenosis ; or to incompetence and stenosis combined. 
In the case of the mitral valve, there may also be shortening and thickening 
of the chorda: tendineo; and apices of the papillary muscles. In the case of 
aortic incompetence, the affection may be doe to rupture of a valve-segment 
or to perforation. There may be a deposition of lime-salts. Eecnrrent 
attacks of acute endocarditis are not uncommon. 

P rima ry cErooic endocarditis is more frequent m mafes, and m fater ifie. 
There arc two varieties. The first is of much the same nature as atheroma — 
primary chronic degenerative endocarditis. It is more often met with in the 
elderly. The causes arc much the same as in the case of atheroma (see pp. 1072, 
1073), The aortic valve is much more common] v affected, where Jt is rela- 
tively frequent, but it is not rare in the case of the mitral valve. There are 
patches of thickening and degeneration, and there may be calcification of 
the valves. There may be atheroma of tte aorta, or of the coronary arteries, 
or general atheroma. The second variety ia the result of syphilis, and gener- 
ally commences in middle-life. The disease-process extends to the cusps of 
the aortic valve, resulting in incompetence, or, ia the opinion of a few, rarely 
to absolute stenosis ; and in the opinion of some, rarely to the base of the 
aortic cusp of the mitral valve, with consequent incompetence. It is to be 
noted that some authors do not include the second variety under primary 
chronic endocarditis. 
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Fcetal endocarditis is usually of the chiooie or sclerotic form. 
Symptoms. — Chronic or Xerotic endocarditis prodocea no symptonj 
until such structural changes have taken place in a valve as to cause stenors, 
or incompetence, or both combined. 


AD'VTINTITIOUS SOUNDS, INCLUDING CARDIAC JIURMURS 
OR BRUITS 

Before dealing with the various forms of chronic valvular disease, it mar 
be advisable to make some observations regarding adventitious sounds. 
This will save repetition. 

Adventitious sounds are divided Into two gronps, namely, those which 
ate endocardial in origin, and those which ate exocatdial in origin. The 
former group are called murmurs or bruits. They arc classified as (1) organic, 
and (2) inorganic or functional. In the former there is strnctnral disease of 
a valve itseu, and the murmur may result either from obstruction to the 
onward flow of blood, or from leakage backwards through an incompetent 
^•alve, the fotmet being known as obstructive, and the latter as regorgiUut, 
bruits. Obstructive murmurs are always organic. In the case of mncticmsl 
bruits the valves themselves are healthy, and in the great majority of esses 
the murmurs are systolic. These bruits include those which may M ])res^at 
when there is excitation of the cardiac action, e.g. os physical exertion, in 
nervous excitement incidental to a medical examination, and in hyper- 
thyroidism : what are called cardio-pnlmonary or cardio-respiiatory murmurs; 
bruits due to severe an.Tmia ; in the case of the mitral and tricuspid valres, 
those due to relative incompetence of a valve (see pp. 961, 973, and 977); 
and those the result of displacement of the heart. 

Bxoconftal sounds may be dueeitbertopcricaidsal friction, or to a localised 
pleurisy near the heart causing friction. Pericardial friction occurs when 
there is any roughening of the pericardium, as in simple pericarditis, and_b 
tubercular, cancerous, or gummatous deposits. Pleuro-pericardial fiiiwa 
is caused by inflammation aflecting the adjacent surfaces of the parietal 
pericardium and the pleura. 

In every case in which an adventitious sound u audible over the pi^ 
cordium, the question whether the sound is cardiac or ciocardfsl in ongia 
and in the case of the former whether the bruit is organic or functional should 
be considered. 

In our investigation the patient should be examined in the standing 
position and on lying down, before and after exercise, and during the twouj 
phases of respiration. The following points should be noted : (l}thetiffle®' 
occurrence with regard to the different phases of the cardiac cycle;_(2) tbe 
point of maximum intensity ; (3) the direction of selective propagation—oT 
which is meant that, inst(^ of being audible equally well at all pointa cf 
the chest-wall from their points of maximum intensity, some raurm^ 
better beard at a distance in some directions than in others ; and (1) tbe 
character of the adventitious sound. Dealing first with cardiac mnmi^* >bs 
time of occurrence is always definitely associated with the different ph^ ® 
the cardiac cycle. The point of maTimnm intensity and the direction o 
selective propagation are of great value in differentiating those that occupy to* 
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same position in the caitliae cycle. It is necessary to note that if a bmit is 
audible in. more than one val\^ar area, it should not be assumed that more 
than one valve is necessarily affected. In order to determine that the latter 
is the case, vre must satisfy ourselves that there is cither an inaease in the 
intensity, or an alteration in the tdiaracter of the murmur as another area 
is approached. With regard' to the direction of selective propagation, it may 
be noted that so\ind is conveyed better in the direction of a moving current. 
As regards the character of bruits, they are usually one of thme kinds, 
namely : (1) rough, common in stenosis, (2) blowing, much more common 
in incompetence, and (3) musical. The last ate apt to be found in cases in 
which semi-detached fragments of valve move about in the blood stream, 
in loose chordm tendinese, and perforation of the valvular cusps. 

Tnnctional systolic murmurs are most frequently heard in the pulmonarv 
area, especially on lying down. Aa a group they present certain character*' 
istics. They are often of short duration ; they tend merely to accompany 
and not to replace the cardiac sounds ; they are generally soft and blowing 
but occasionally rough ; they ate usually not loud ; not infrequently they 
show considerable variation m loudness and may even be absent from time 
to time ; they are generally louder after exertion ^d may only he audible 
then ; and they are usually louder when the individual lies down and more 
feeble or even absent in the standing or Bitting position. Oardio-respiratory 
murmurs vary with the differest phases of respiration, i.e. they mcrease 
or diminish in loudness or even disappear ; they are often not absolutely svn- 
chronous with the beginning of syawe or diastole and may precede or mlTow 
either ; the point of maximum intensity does not necessarily coincide with 
any of the valvular areas ; and they are most frequently heard at the apex 
or the pulmonary area or over the margins of the lungs. Bruits due to severe 
antemia are most often heard in the pulmonary area, next the mitral area 
(see p. 973), the tricuspid area (see p. 977), and the aortic area — in the order 
named. The “ bruit du diable ” b frequently also present. 

In the case of exocardial sounds, unlike endocardial murmurs, the different 
portions of the sounds do not absolutely coincide either in rhythm or duration 
with any period of the cardiao cycle, Imng rather later than any of them and 
usually heard during portions of more than one period ; the area of maximum 
intensity does not absolntcly correspond with that of any of the vahuilar 
areas ; the friction sounds are, as a rule, conducted either not at all or only 
to a shght extent, and there is no definite selective direction of propagation *, 
they are of a rubbing quality ; they give the impression of being produced 
immediately beneath the stethoscope, while additional pressure with the 
stethoscope usually causes an Increase in their intensity ; and, further, their 
position, mtensity, and character may alter in a few hours. 

For murmurs in congenital heart disease, see pp. 1006, 1007. 

During recent years there has been a good deal of discussion regarding 
systolic murmurs. Formerly the mere presence of such, e.g. at the apex, was 
not infrequently thought to be indicative of impairment of the heart. Such 
is not the case. In my opinion, however, the pendulum has swung too far 
in the opposite direction. Thus, it is even stated by a few writers that mitral 
incompetence does not exist. This, in my view, is undoubtedly erroneous. 
In this connection, it b to be noted that when relalive incompetence of one 
of the auiiculo-ventricular valves (see p. 961) b doe to dilatation of the 
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ventricular cavity, there is an alreenco of hyr-crlrophy of tli« ventricle— onJnj 

is the result of enlarEetnent of the orifice on account of relaiation ef tie 
surrounding musciJar structures alone. 

\^Tienever a systolic murmur is present an effoitsLould^hemado totw- 
tain the cause and significance of such. With this object in view, the hniit 
should not be considered as an isolated sign. Other physical signs and Iheru- 
cumstances of the occurrence of the murmur aliould betaken intoeonsideratioc. 


CHKONIC VALVULAR DISEASE 

Definition. — By chronic valvular, disease is meant » chronic afftetloa 
of the cusps of the cardiac valves, or of the orifices, or both. Not only nay 
the orifices and cusps bo affected, however, but also the chorda tendinct 
.ind the musculi papilUres. Whatever the natnie and fofm of the vrimlaf 
affection, it gives rise to stenosis or narrowing, which results in ebs^riioB 
to the flow of blood : or to incompetence, which allows of rcgnrgiUtioa; «f 
frequently to both of these together. Along with organic valvular dueaw 
there ate often coincideut changes In the cardiac musculature, the cetoftajj 
arteries, or the aorta. 

Tna Relative raopoivTiojf ani> the Cosidinatioks o? tub Dimsiw 
Valvular Diseases. — It should be noted that not infrequently more U« 
one valve is involved at the same time, especially in the case of rheatashs 
valvnlar disease. ^ . 

The mitral is the valve most commonly affected, and ineompetcBce or 
this valve is mote freoueot than stenosis. ^Tien mitral incompetence resalM 
from o previous attack of acute endocarditis, there is usually somedegresot 
stenosis as well ; when it is of the relative variety, it is oftsu assoasted wiw 
tricuspid incompetence. Pore mitral stenosis is nearly always infreqaent, 
in the process of thickening and contraction there is sotno degree of locoi^ 
pctcncc. Aortic regurgitation is very common ; a greatef or i®* 
stenosis, however, not infiequcntly accompanies the incompetence, rw 
aortic stenosis, on the other hand, is one of the rarest of valvular 
There fa usually also incompetence of the valve, generally at most 
degree. Disease of the pidmonnry valve is comparatively rare, and 
of congenital origin. Pulmonary stenosb is one of the frequent liw 
of congenital heart disease ; os an acquired condition, it i* 
mona^ incompetence is the rarest of valvular diseases. Tncnspid 
cnco fa the most common form of right-sided valvular affection*. «* 
vast majority of cases it is of the rtlative variety, in whicli ca» it *s • c® 
result of mitral disease. Tricuspid incompetence fa rarely 
stenosis fa usually present with it and it may also be mitral of ®®riic o j- 
When trieaspid incompetence occurs alone it is in all probability jy 
TnVnspid stenosis fa comparatively rate, but not so rare 
supposed ; the acquired form » usually associated with jaj to 

there may also be nortic valvular disease. In chronic valvular “i®J*** 
acute or subacute rheumatism, the following is the order of ireq 
mitral disease alone ; mitral and aoiiio disease ; nortic dise^ ' 
and tricuspid disease. 
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CHRONIC VALVULAR DISEASE 

Etiology. — Cbronic ralval&c disease may be of congenital origin (vide 
Congenital Heart Disease) ; or tbc result of a previous attack of acute simple 
endocarditis and, in tbe opinion of some, of subacute bacterial endocarditis ; 
or of primary chronic degenerative endocarditis ; or, in the case of the 
aortic valve and, in the opinion of some, rarely of the mitral valve, of syphilis ; 
or new-giowths ; or traumatism j or rdatite incompetence of a valve. 

TVheu chronic valvular disease is tbe result of a previous attack of acute 
endocarditis, it is more apt to occur in early life ; when due to primary 
chronic endocarditis of a degenerative nature, in later life ; while, in the case 
of syphilis, the morbid affection usually commences in middle life. Neoplasms 
may arise from the walls of the heart or from the valves. They rarely cause 
ohstruction. A traumatic lesion of a cusp or of the chordae tendinesc, the 
result of excessive phjvical exertion, may caose incompetence, or stenosis of 
a valve, and is of much more common occurrence in tbe case of the aortic 
than the mitral valve. It rarely takea place, however, in the absence of 
pre-existing disease of the valve. 

In relative incompetence of a valve the cosps themselves are healthy. 
This is more common on the right than on the left side of the heart, and is 
not nearly so frequent in aortic as in mitral disease. In the case of tbe auriculo- 
ventricular valves the condition may he bronght about by : (1) Dilatation 
of the cavity of the ventricle ; (2) enlargement of the orifice on account 
of relaxation of the surrounding muscular structures ; the tenns of the 
muscular ring is impaired, and the cusps do not completely come together ; 
(3) both combined ; (4) shrinkage or stretching of the muscnli papillaies or 
chords tendises as a result of disease. In the case of the sezm’Iunar valves, it 
is the result of dilatation of the aortic ring, or of the pulmonary orihee, as 
the case may be. 

Pathology. — See Chronic or Sclerotic Endocarditis, and Syphilitic 
Uesaortitu. 

EvFEcns OF Valvular Disease upon the Walu of the Heart and 
OTHER Orgaks. — ^It can be readily understood that a valvular lesion is a 
mechanical impediment to the heart muscle in its work. Tbe heart, however, 
possesses tbe faculty of adapting itself to this and thus maintaining an eiKcient 
circulation; thatis, whatiscallcdcompensarionisestablished. This is brought 
about by an increase in tbe thickness of tbe muscular walls and, in some coses, 
also by an increase in the capacity of the cavity of one or more of the chambers 
of the heart, i.e. compensatory hypertrophy and compensatory dilatation 
respectively. It should be clearly understood that compensatory dilatation 
is different from the dilatation which is the result of cardiac failure, t.e. 
secondary dilatation. 

When compensation is such that the heart is fully up to the normal, 
there is what is termed complete coiapcnsatiwi. Comparatively rarely is this 
the case, i.e. there is usually a diminution in the reserve force and, it may 
he, of the rest force of the heart ; and in. any case such is apt to occur 
sooner or later. This is called ' decompensation,* or failure or loss of 
compensation. Some, however, limit at least the latter term to cardiac 
failure of ‘ moderate ' or more severe degree (see p. 890). 

Id the case of stenosis of a valve, as flie process of narrowing of the orifice 
is usually slow, the muscular wall of the chamber immediateljr behind the 
orifice hypertrophies, which enables it to overcome the obstruction ; in other 

31 
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words, compensator 7 bypcrtropty takes place. If this is compile, i 
Qormsl amoQQt of blood is propelled throngh the emsUer Take awrt^ 
In the ease of Talvnlat incompetence, the ca-vity immediately behriid tie 
orihcc has to accommodate the regni^tant stream of blood ia additioa to 
that which arrives in the normal manner, bo that an increase in the carictr 
of the chamber ia necessary, «.e. compensatory dSatation ocenra, Acala, 
a larger amount of blood than normal must be propelled with each systole 
the chamber in order to make op for that which regu^tates, with rcsaltoct 
hypertropljy of the ronscular wall, ».c, compensatory hypertrophy tales phet 
If this is complete, the circulation receives the normal supply of blood. 

The muscular power of a hypertrophied chamber tends to fail sooQeroi 
later, t.e. cardiac fatlnrc and aecond.ary dilatation occur. In this event, tlnr 
is a diminished blood supply in front of the orifice and an tacteise ia the 


P 

Tja. 30.-— Ortbodiagrain from « com of aortie l))coiBfeti;ocF, of rbenmalU orignviho* It I 
eniar^oent of tbe left veatride. 

amount of blood behind it. A cavity dilated in this m-anner is placed *t * 
disadvantage in contraction. In the case of a ventricle, there may le strrtefc* 
ing of the mitral oc tricuspid orifice, with refufue or funotionni ineorapdenre 
of either valve. 

Passing to the cousWeration of the diOerent valvular lesions t 
In aortic valvular diaeas**, the strain falls on the left ventricle. 
the ehamber hypcrtrophi<’S, it may be to a considerable dejrree. 
amount of blootl may be propelled into the aorta. Cardiac failuM and 
quent dilatation of the left ventricle and, it may be, rdntlre 
petenco may supervene, in which event there may bo the sniue sabecqu' 
events as in mitral disease. In aortic incompetence, then? is both 
toiy dilatation and hypertrophy of the left ventricle (Fig. 30). wnicn . 
be even very marked — the Bo-r^ed cor borinum — espcciallv if there ^ 
mitral incompetence. If compenatioa is complete, the Uttet « pt po 
tioaate to the former. Secondary dilatation may Buperveue, with, u m . • 

rdatitt or functional mitral incompetence and ite snosequent evenw. 
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In mitral stenoab, the etroln falls mainly on the left auricle and, atill more 
so, on the right ventricle. The former chamber ilates and, to a certain 
extent, hypertrophies. The right ventricle hypertrophies, it may be markedly 
60 . The pleasure in the pulmonary circulation is raised, there is apt to be 
chronic venous congestion and mdema of Ac lungs, and the pulmonary 
artery and its branches may become dilated aud even atheromatous. Later, 
the right ventricle dilates, and teUUive or functional tricuspid incompetence, 
dilatation and hypertrophy of the right auricle, and systemic chronic venous 
congestion may supervene. Occasionally when the wall of the left auricle 
is diseased, that chamber dilates to aaeor^mal proportions, extending to 
the right as far as the chest-wall. On X-ray examination, enlargement of 



7ia. 31- — Orthodi&gram from » CAse of mitral atoaosis. stowing eulargcment of the left 
aoricls. rrhiefa projects to the nght. and enlargemeot of the poimotiBr}’ srterj* end 
infusdibular part of the right ventricle on the left border of the heart. A., aorta; 
P.A., pulmonary artery; K.V., mfundflnttar part of the right ventricle; L.V., left 
ventricle; L.A., left aoriele ; R. A., right auricle. 


the left auricle, the pulmonary artery and the right ventricle can usually be 
made out. The left auricle projects backwards and to the right, and the 
infundibular part of the right ventricle and the pulmonary artery project 
above the left ventricle on the left border of the heart (Fig. 31). In cases 
in which auricular fibrillation with cardiac failure is present, the right auricle 
becomes increasingly enlai^;ed (Fig. 32). In oncomplicated stenosis, the left 
ventricle does not hypertrophy ; inde^, the quantity of blood passing from 
the left auricle to the left ventricle may be less than normal, and the chamber 
may be rather atrophied. If, however, there is also mitral incompetence, 
there is compensatory left ventricular dilatation and hypertrophy. In mitral 
incompetence, according to the principles explained, compensatory dilatation 
and hypertrophy of the left auricle and of the left ventricle, and hypertrophy 
of the nght ventricle take place. The pressure in the pulmonary circulation 
is raised. The subsequent events reaemble those in mitral stenosis (see above). 
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Lesions of the right side of the heart produce corresponding results to 
those of the left. In pulmonary atenosia, the right ventricle hypertrophies, 
it may be in a rnarted degree, and later may dilate, and relative tricuspid 
incompetence may supervene. In pulmonary ineoropetence, compensatory 
dilatation and hypertrophy of the right ventricle occur, and it may be 
secondary dilatation and relalife tricuspid incompetence. In tricuspid 
stenosis, there is dilatation and, to a certain extent, hj'pertrophy of the right 
auricle ; w’hilc in tricuspid incompetence, compensatory dilatation and 
hypertrophy of the right ventricle talco place, and secondary dilatation may 
ocenr. 

Ysltmlar disease of the right ride of the heart is apt to cause systemio 
venous congestion. 

Symptoms. See cardiac failure; the different valvular diseases; and 
syphilitic aortitis. 



Aortic Stenosis 

Aortic stenosis may be absolnte or relative. In absolute stenosis the 
orifice is less than its normal site, while in relative stenoaU the sue is normal, 
but dilatation of the aorta just above the valve is present. 

Etiology. — Absolute stenosis b almost always the result of an antecedent 
attack of acute endocarditis, in which case there is nsuaUy incompetence, 
generally, at the most, of moderate degree, and not rarely the mitral valve 
IS also afected ; or primary chronic degenerative endocarditis. The first is 
the commonest cause in young adults, and the second in the elderly. 
It is rarely of congenital origin and, in the opinion of a few, due to 
syphilis. 

Relative stenosis duo to general dilatation of the aorta jnst above the 
valve may be caused by atheroma or syphilis. 

Symptoms. — The symptoms arc usually very delayed and, indeed, the 
condition may be latent all through life— even more than in the case of 
mitral incompetence, but when they do occur they appear more rapidly. 
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They are those of aortic incompetence excepting that a sensation of beating 
or throbbing in the head or elsewhere is nneommon ; those of cerebral ansmia 
are, in my opinion, less frequent ; aiucmia is rate ; pain and angina occur 
less often ; and sudden death is not so likely. 

In uncomplicated stenosis, the pulse may not show any appreciable 
abnormal features. If, however, of considerable or more degree, it is of 
smaller amplitude, the upstroke is gradual and oblique, and the pulse is 
well sustained. It may be anacrotic, or of the bisferiens type. In the case 
of the former, the tidal wave may be more forcible than the percussion wave, 
and as a result the latter part appears merely as an indentation in a slow 
slanting upstroke, the apex of which is formed by the tidal wave. In the 
latter the tidal wave may be felt separately from tbe prima^ impact — 
that is to say, the summit is bifurcate, due to the predicroticfall being followed 
by a rise equal to or above that of the percussion wave. The blood pressure 
tends to be rather subDormal, with the diastob'e relatively high. IVhen 
the lesion is due to primary chronic degenerative endocarditis, htrpertension 
may be present ; and the vessel wall may be thickened and tortuous. Almost 
always there ore physical signs of hypertrophy of the left ventricle (see 
p. 989), it may be of considerable degree; and tbe out-thrust of the apex- 
ucat may be even slower and longer than in the case of h}*pertrophy— a 
" slow heave," which is sustained. The area of cardiac iropainnent is corre- 
spondingly increased. 

There is a systolic murmnr at the base, with its point of maximum intensity 
usually in the aortic area, generally rough but occasionally musical or blowing. 
The murmur is often loud and, indeed, cases have been recorded in wLicn 
it was heard even several feet away from tbe patient. The direction of selective 
conduction is upwards along the vessels of the neck, but if the murmur is loud 
it may be audible all over the front of the chest and even at the back, in which 
case it is most evident at the level of the fourth vertebra, close to the left 
border of tbe spinal column. There is usually a thrill. The second sound in 
the aortic area varies considerably in loudness, largely due to the ilature of the 
lesion and the presence or absence of arterial disease. Thus, the fusion of the 
cusps may be such as not to allow the nccessarj- apposition, so that the second 
sound is diminished or practically absent. In hypertension and atheroma, 
on the other hand, the sound is apt to be increased. 

Later, the physical signs of dilatation of the left ventricle (see p. 990) and, 
it may be, of dilatation of the aorta are sometimes also present. 

The physical signs of relative mitral incompetence may supervene, 

lyiagrtosis . — For the diagnosis of eyphilitic aortitis, see pp. 1012, 1013. 

It should bo understood that it is not justifiable to make a diagnosis of 
aortic stenosis from the mere presence of a systolic murmur over the aortic 
area, for such may be due to other causes (see pp. 958, 959). 

A diagnosis of absolute stenods can really be made when the char- 
acteristic pulse, evidence of left ventricular hypertrophy, an aortic systolic 
thrill and murmur, especially if the latter b loud and rough, with the direction 
of Selective propagation upwards along the vesseb of the neck, and a dimin- 
ished or absent-second sound are present. When, however, only a few or 
one of these featnies are present, difficulty may easily arise. An an&crotlo 
pulse b almost pathognomonic- A thrill may also be found in circumscribed 
aneurysm of the aorta. A systolic murmur with the direction of selective 
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piopagation ^pwatda along tte Teasels of tlie neck is, in. the opinion of eome, 
almost sufficient evidence. 

In relative stenosis, i.e. general dilatation (diiTuse aneurysm) jast above 
the valve, the murmur may sometimes be heard over the vessels of the neck. 
But occasionally the area of impairment at the level of the second and third 
intercostal cartilages extends farther to the right than the normal limit, 
the second sound la generally accentnated and may also be ringing, and is 
audible over a much xvidcr area, there may be pulsation in tho snpra-manubrial 
notch, while X*lny exammation puta the matter beyond doubt. 

Among the conditions which should be excluded in considering the 
diagnosis of aortic stenosis arc odventitioua sounds described on pp. 958, 959; 
a systolic murmur propagated from another area (see p. 950), such as in 
patency of tho interventricular septum or pulmonarj' stenosis in tho opinion 
of some, mere roughness or stiflness of the aortic cuspa ; circumscribed 
aneurysm ; nud pressure upon the aotUv by a mediastinal tumour in 
which no dc5uitc pulsation can be detected. In a circumscribed aneurysm 
there may be a systolic murmur and thrill, but as a rule there is little difficulty 
in diagnosing it clinically, aud an X*roy examuintion settles the q^ucstlon. 

Prognosis.— The prognosis of aortic stenosw depends mainly on the 
(etiology, the degree of the lesion, whether it is stationary or progressive, and 
the condition of tiic myocardium, the aorta and the coronary arteries. Some 
anthorities are of opinion that when the afleclion is due to antecedent acute 
endocarditis, the outlook is even mote favourable than in mitral regurgitation. 
When it is the result of primary chronic endocarditis, tho prognosis is less 
favourable, as the lesion is more likely to be progressive, and to be associated 
with chronic myocardial disease, anti atberoma of the aorta and even of tho 
coronary arteries. If syphilis is responsible for the lesion, the outlook is 
much worse. 

Treatment. — See p. 979. 


Aortic Incosipete.vce 

^Etiology. — Aortic incompetence b more commonly found in middle or 
later life, and in males. There are three main causes ; (1) A previous attack 
of acute endocarditb, in which case some degree of stenoris is not uncommon, 
and the mitral valve b often affected. This is the commonest cause of the 
condition in young .adults. (2) Syphilitic niesaortitb. Tlib usually com- 
mences in middle life. The valvular incompetence mnv be duo to the discase- 
pioccss spreading to the cusps ; or to dilatation of tiie aortic ring — relative 
incompetence ; or to both. (3) Primary chronio degenerative endocarditis, 
more particularly when the affection occurs in tho elderly. Belativo in- 
competence b Boiuctimcs also tho result of atheroma, persistent hyper- 
tension, and, in the opinion of some, rarely in sercto anaimia. Aortic in- 
competence is the most frequent chronic valvular affection due to injury, 
and may follow sudden physical atrain, causing a ru])ture of a valve-segment. 
The condition b rarely of congenital origin, a bicuspid valve being of more 
common occurrence than with euperoumerary cusps. 

Symptoms. — The teailer is referred to Syphilitic Aortitis. 

In not a small proportion of ca.sea the malady is latent for many years. 
l^Tien symptoms do ocenr they tend to do so leas gradually than in the case 
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of mitral disease unless in the tatter there is associated auricular fibrillation. 
Shortness of breath is possibly the most common symptom. The patient 
may complain of consdousness of the action of tha heart, or of a sensarioa 
of beating or throbbing in the head, the neck, or elsewhere. Symptoms due 
to cerebral ana?mia, inclnding giddiness and faintness with change of posture,' 
are relatively firegnent, and probably more so than in any other form of heart 
disease.^ Not uncommonly the patient is pallid, and he may have an anxious 
eipreMion ; later, when relative incompetence of the mitral valve has become 
established, the facies may resemble that which is characteristic of mitral 
cases. _ In some there is pronounced anicmia. Praecordi.al pain and angina 
pectoris occur more often than in mitral dbeasc, especially if the coronary 
arteries arc implicated. Left ventricular failore may develop (see p. 889). 



|Pio. 33. — 8phrginogram from a case of aorth iDcoapetcDce. 


Righf^sided failore (see p. 889) may snpervenc, but cedema is less frequent 
than in mitral and chronic myocardial disoasc, and widespread cedema is 
relatively exceptional. 

Embolism and anricular fibrillation are less frequent than in mitral disease, 
while sodden death ocenrs more often than in any other form of valvular 
disease. 

^ In Tincomplieated aortic incompetence, the typical pulse is ve^ character- 
istic, and is called the collapsing, the water-hammer, or Corrigan's pulse. 
Its character may be intensified by grasping the wrist and raising the arm 
above the head, and this method of examination should always be employed 
in suspected aortic reguigitation. The typical pulse is of great amplitude. 



I’lo. 34. — Spliygmogram from a ease of aortic atenosis and incompetence. The charae- 
teriitio pulse of the latter condition is modified by the preeence of stenosis 

the upstiolce is rapid and more vertical, and the fall is sudden. The tidal 
wave may be considerable, but is maintained only for a short period, the 
dicrotic notch falls low on the downstroke, while the dicrotic wave may be 
well marked, small, or altogether abmnt (Fig. 33). The artery is empty 
between the beats. The systolic blood pressure is variable but is usaalJy 
increased, while the diastoUc is diminished and may be very low, with re- 
sultant increase in the pulse-pressure, which may be great. The systolic 
blood pressure in the femoral artery is b^ber than in the brachial. When, m 
addition to incompetence, absointe stenosis is present, the characteristic 
pulse and blood pressure of the former will be modified by the latter condi- 
tion (Fig. 34) ; this is of great diagnostic importance. A characteristic 
feature of aortic incompetence is exag^rated pnmtion of the arteries. This 
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mar be especially notec! in the carotid, temporal and brachial arteries, 
and may be evident in the abdominal aorta, in the suprastcnrnal notch, and 
ehiewhere. Increased pnlsation of the retinal arteries is sometimes to be 
noted with the ophthalmoscope. With light pressure of the stethoscope over 
the larger arteries, t.g. the femoral, the brachial and the carotid, a sharp 
clear sound daring systole — the so-called pistol shot sonnd — m.ay l>c audible, 
while with moderate pressure, a double mormur is sometimes to be noted — 
the Durozict’s sign. The phenomenon of the capillary jinbc ma^ be observed, 
and vbtible pulsation in the superficial veins, especially m the veins of the back 
of the hand, when hanging down, is rarely to be noted. In the opinion of 
some writers, pnI«Ation over the upper part of the pr.'pcordium, and in the 
second and third right intercostal sjiaces, is occasionally to be noted, even 
in the absence of dilatation of the aorta. 

There is ewdeneo of hj’pertrophy of the left ventricle (see p, 989), which 
may even be very m.arkcd — the so-called cor bonnwm, especially if there is also 
mitral incompetence. A diastolic mnnnnrisaudible. It usually commences 
with the second sound, nhich it may replace or merely accompany, or 
sometimes immediately after it, and it generally continues during the 
gteatet part or the whole of diastole. Its point of maximum intensity U 
variable, ^^*hile typically over the inner end of the second right intercostal 
cartOage, in the majority of coses it is elsewhere ; often over the sternum, 
usually an^hero between the level of the second rib to the fourth space, bnt 
occasionally somewhat below this ; or, probably leas &equent)y, along the 
left border of the sternum, from the level of the second to the i^ourth inter* 
costal spaces, but gcncraUy in the third and fourth ; or nrely in the neigh- 
bourhora of the xiphisteroum or the apex. The murmur is often heard over 
a wide area. Its selective propagation is downwards. It ia diminuendo, and 
usually blowing but occasionally musical. There is occasionally n diastolic 
thrill, its point of maximum intensity being the same as that of f ho murmur. 
An aortic systolic murmur is often, if not msually, present, duo either to 
(blatation of the aorta or to absolute stenosis. Not infrequently a murmur 
during ^astole is audible at or near the apex-beat (Austin Flint taunnui), 
and in a certain proportion of these abo a thrill. 

In relative incompetence, the second sound is usually accentuated. 

For the results of X-ray examination, tee p. 9C2 and Fig. 30, and pp. 
1013 and Fig. 30. 

Later, the physical signs of secondsrv dilatation of the left ventricle 
(see p. 990) and, it may be, of rrfoJii-e mitral incompetence may be present. 

Diagnosis. — For the diagnosis of syphilitic aortitis sec pp. 1012, 1013. 

There is little or no difficulty in recognising aortic incompetence in the 
great majority of cases. The character of the pube and blood pressure, 
exaggerated pulsation of the arteries and the phenomenon of the capillary 
pulM, signs of hypertrophy of the left ventricle, a diastolic murmur and. 
It may be, a tbnll, presenting the features described, furnish a clinical 
picture with regattl to the diagnosis of which there should be no mistake. 
It is to be noted that the arterial aigns, in varying number, ore sometimes 
met with iu other conditions, for example, Lyperthpoldism. In alight incom- 
petence, arterial signs may be absent, there may be little or no evidence of 
left Tentricular hypertrophy, and a diastolic inonnur may be difficult to 
hear and inconstant. It b, therefore, very adidsable that auscultation should 
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be conducted under the quietest conditaons possible, with the patient in 
various postures, and iucluding doting holding the breath after a full 
expiration. 

In relafivc incompetence there is evidence of the causal condition, the 
second sound is generally accentuated, and the result of X-ray examination is 
valuable. When in aortic incompetence there is also a systoL’c bruit, if snch 
b_due to stenosis, the characteristic poise and blood pressure of the former 
will be modified by the latter condition. 

liVTien the point of maximum intensity of the murmur is in the pulmonary 
area the condition may be mistaken for pulmonary incompetence. In Che 
latter, the affection is usually due to dilatation of the pulmonary artery 
(see p. 976), in which event there is evidence of the causal condition ; there 
is an absence of the characteristic arterial signs ; there is evidence of hyper- 
trophy of the right, and not of the left, ventricle ; generally the area of 
propagation of the murmur is less ; accentuation of the second sound is more 
ftequently recognised ; the results of X-iay and electrocardiographic ex- 
ammations differ from that of aortic incompetence ; and if cardiac failure is 
present, it is principally right-sided. In addition, pulmonary incompetence 
13 generaUy due to dilatation of the pulmonary artery, t.c. rchthe incom- 
petence, in which event there is evidence of the causal condition. ^Vhe& 
in mitral stenosis there is a diastolic mnrmur in the pulmonary area, it may- 
be difficult to determine whether this is indicative of slight aortic incom- 
petence or is a Graham Steell's murmur, bnt it may be noted that the latter 
IS relatively rare. In cases in which there is a diastolic bruit with its point of 
marimum intensity at or near the apex-beat, the diffwntial diagnosis between 
aortic incompetence and mitral atenosb arises. Thb is discussed on p. 972. 
A venous hum in the neck transmitted downwards to over the slemum, 
even ita lower part, a patent ductus arteriosus, and on arterio-venous aneurysm 
may be mistaken for aortic incompetence. In the case of each, there is a 
continuous murmur during systole and diastole, frequently with a systolic 
accentuation. The differential diagoosb b not difficult. 

When in addition to aortic incompetence there is stenosis, the character- 
btic pulse and blood pressure of the former will be modified by the latter 
condition (see Fig. 34). 

Prognosis.— The prognosb of aortic incompetence b usually serious. 
Sudden death U more frequent thon in any other form of chronic valvular 
disease, and may occur even when there ate few or no indications of cardiac 
failure. 

In attempting to form an opinion, the mtiology, the degree of the lesiim, 
whether it b stationary or progressive, the condition of the myocardium, the 
aorta and the coronary arteries, and whether the patient b subject to syncopal 
attacks and attacks of angina pectorb should be considered. When the 
lesion is the result of a previous attack of acute endocarditb, the piognosis 
b much more favourable tban when due to other causes ; indeed, if there he 
no indications of cardiac failure, and if the character of the pnlse, the pn^e- 
pressure, and the size of the he^, exhibit little or no alteration, the patient 
may live to an advanced age. When it b due to primary chronic degenerative 
endocarditb, the prognosb b less favourable, as the lesion is more likely to 
he progressive, and to be associated with chronic myocardial dbease and 
atheroma of the coronary arteries. If ayphilb b responsible for the lesion, 
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the outlook w mncli woko.. When aortic iocotnpetence is the result of rapture 
of a cusp, the prognosis is still more grave, and a fatal termination may 
rapidly Bupci^'cne. As regards the degree of the lesion, the degree of modifica- 
tion of the pulse and of the blood pressnre, and the siio of the heart are of 
special significance. Attacks of angina pectoris are generally of grave omen. 
Treatment. — See p. 979. 


Mitral Stexosis 

iEtiology. — Mitral atenoeis commences much more commonly in early 
life, and is much more frequent in females than in males. In the great majority 
of cases it is the result of an antecedent attack of aento endocarditis of rheu- 
matic origin. Borne are of opinion that it is altrays so, I do not share this 
vieir. It sometimes originates in adnlts as a result of primary chronic de- 
generative endocarditis, not iafrcimently in association with ehronio renal 
disposo. In others the trtiology is ooecoro. 

Pathology. — In mitral stenosis the commonest type of lesion is for the 
cusps to be united br their margins ; bnt it may be situated elsewhere, as, 
for example, at the level of the anriculo-vcntricnlar ring. When the lesion 
consists of a union of the margins of the cusps, two well-marked type* of 
stenosis may result— (1) The ' funnel-shaped mitral,’ which is more common 
m childhood ; and (2) the ' button-hole mitnl,’ which is by far the more 
common in adults and persona of advanced years. In the former, the cusps 
are eioiplv adherent and form a funnel-shaped membrane which projects 
downwards into tb« left ventricle, the wide mouth of the funnel beingrituatod 
at the ring, and the smaller end being dratm down towards the apex of the 
heart, by shortening of the chord.'c tendina- and papillarv mnscles. In tbo 
case of button-hole stenosis, the cusps arc also shortened and form a diaphragm, 
perforated by a narrow slit-likc aperture, which nlniost rloses the orifice. 
A combined form, that is, a funnel having a narrow slit at its lower end 
instead of a circular aperture, has also been deacnlxnl. 

Symptoms. — Not infrequently for many yc-ns there inaj' 1«> only short- 
ness of breath on severe exertion. In other cases, subjective symptoms, most 
commonly dyspnoea and next fatigue, occur on less exertion. In odditlon to 
shortness of breath on effort, cough is relatively frequent; the patient is 
liable to such affections as bronchitis and broncWpocumonia ; andbiomo- 
ptysis is not nncommon. There may be physical signs of chronic venous 
congestion or cedema of the bases or over a wider area of the lungs. Eight- 
sided failure is apt to supervene. There may lie a jjcrslstcnt dusky flush over 
the checks ; later, lividity of the Ups, cheek«, tipi of the cars, and the finger 
nails ; and still later, clubbing of tho fingers. Cerebral symptoms are not 
uncommon. Poroij'snml dyspnera and acute pulmonary a>dcma are rarely 
met with in mitral stenoris with sudden tachycanlia. .\ngitia pectoris is rare. 
Embolism is of much inoro frequent occurrence in mitral stenosis than in any 
other variety of valvular disease. Pressure wi the left recurrent bryngeal 
nerve, resulting in paralvsis of the vocal cord, ts rarely met with. 

In uncomplicated mitral stenosis the following inay l^e present. In a f.df 
proportion of eases the pulse is small, the upstroke being short and soon 
attaining hs maximum, the pulse-wave is long, and dicrotism is absent. 
t^)metim« the sj-atolio blood prwscre is rather subnormal, and tho diastolic 
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may be rather raised, eo that the puls© is full between the beats. The apex- 
beat may be in the normal position, or rather displaced to the left. It may 
be normal in character, or sudden and short, the latter being somewhat 
characteristic. There may be pulsation in the pulmonary area, synchronous 
with the apex-beat, due to cmargement of the pulmonary artery and the 
conus arteriosus. There may be evidence of enlargement of the left auricle 
(see p. 990b and physical signs of hypertrophy of the right ventricle 
(see pp. 989, 990). The first sound at the apex may be short and 
accentuated. The second sound in the pulmonary area is not infrequently 
accentuated and may be reduplicated. 

Examination for the characteristic mnrmnr and thrill should be con- 
ducted with the patient in the upright position, and lying on his back, and 
especially on his left side, both before and after exertion, or the inhalation of 
amyl nitrite. The murmur has its point of maximum intensity at the apex or 
rather nearer the parasternal line. Its area is often very limited— which fact 
should be noted, tor otherwise the lesion may not be recognised— '-but it may 
be fairly wide and occasionally even as high as the pulmonary artery. It is 
usually of a low pitch and rumbling character, but occasionally is of higher 
pitch and blowing. The murmur (or murmurs) may occur at any time (or 
rimes) daring diastole, from shortly after the second sound, i.e. early in 
diastole, to »ght up to the next first sound, with which it is contionous. 
The portion (or portions) of this period occupied by the murmur (or murmun) 
depends upon toe velocity of the blood through the mitral orifice which in 
torn depends upon the cardiac rate and the degree of the stenosis. The more 
rapid the cardiac rate and consec^nent shortening of the diastoHo period, the 
greater the rate of fiow required for a ^ven quantity of blood to pass through 
the mitral orifice ; and, in like manner, the smaller the orifice. In normal 
rhythm, if the rate is slow there may be a short presystolic, or an early 
diMtolio, which often diminishes in loudness, ».c. is diminuendo ; in moderate 
tachycardia, both may be present, with an interval between them ; while if 
the rate is rapid, even the whole of diastole may be occupied, with presystolic 
accentuation. It was formerly thought that a presystolic murmur was 
crescendo in character, but the results of careful auscultation together Tnth 
phoDocardiogiaphic findings have proved this to be an auditory illusion. 
In auricular fibrillation, if the cardiac rate is slow, the murmur is short and 
occurs early in diastole. In moderate tachycardia, in the longer cycles it 
occupies part of diastole and in the shorter ones the whole of it. If the rate 
is rapid, the murmur may even fill the whole of diastole, without presystolic 
accentuation. The portion of the diastolic period occupied by the murmur 
(or murmurs), will, in like manner, depend upon the degree of the stenosis, 
whether slight, moderate, or severe. A thrill is often present. Its point of 
maximum intensity is the same as that of the murmur, but its area tends to 
be more limited. The portion (or portions) of the diastolic period is also 
the same. 

Sometimes there is a diastolic bruit, with its point of maximum intensity 
in the pulmonary area, due to relative incompetence of the pulmonary valve 
(see p. 976) ; it is called a Graham SteeH’a murmur. If, as is usually the case, 
mitral incompetence is also present, the ph^cal signs of both lesions will be 
evident. 

For the results of electrocardiogrsphio exttmmathn, see p. JOil. 
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^\Tien cardiac failure occurs, there is evidence of secondary dilatation 
of the left auricle (sec p. 990], and dilatation of the right ventricle and it 
may be rtlalive tneuspid incompetencf*, and of dilatation of the right auricle 
(see o. 990). 

The supervention of auricular filmllatioii, with it.s usual consequences 
(see pp. 931, 932), b relatively frequent. Acute or subacute cndocarditb is 
liable to occur. TLc fatal tennination is usually the result of gradually 
increasing ri^ht -sided cardiac failure. Sudden death is rare. 

Diagnosis . — A diagnosis may be made from the characterbtic physical 
signs. The results of X-ray and electro-cardiographie examinations (see 
pp. 963 and 1041), especially the former, are also valuable. Respecting 
the physical signs, the miinnor and the thrill, particularly the former, are 
the most important. The latter should be dbtiiiguishcd from a mere vibration 
of the chest-wall which may bo occasioned by a forcibly acting heart when the 
ribs are rigid. In the latter case, by separating the fitigeis and placing them 
in the intercostal spaces the osseous vibrations arc not felt. A short and 
accentuated first sound at the apex and an accentuation of the pulmonary 
second sound are also frequently met with in excitation of the car^c action 
than in mitral stenosb. Even in the absence of a moimur and thrill, a com- 
bination of a hbtor}* of acute or subacute rheumatism, subjective symptoms 
on physicat exertion, and, excluding excitation of the cardiac action, an apax- 
bcat, first sound and pulmonary second sound of the character described 
should arouse suspicion. 

In eases in wbich there is a mnrmur during diastole with iU point of 
maximum intensity at or near the apex-beat, the diiTcrcntia) diagnosb between 
mitral stenosb and aortic incompetence may arise. In the latter the murmur 
commences with the second sound or immeaiately after it ; it is diminuendo ; 
there b never prcsystolic accentuation ; the murmur is usually blowing and of 
a higher pitch lasted of rumbling and low pitch ; it b generally less localised ; 
and is not louder on lying down. The first sound is not short and accentuated. 
In addition, the character of the pulse and blood pressure, whether there is 
exaggerated pulsation of the arteries and capillar}’ pulsation, and whether 
there b evidence of hypertrophy of the left or right ventricle should be 
taken into consideration. It should be remembered that both lesions may 
be present at the same time. In thb event, the characteristic pulse of aortic 
incompetence will be modiGcd by the mitral stenosis. 

A mnrmur during diastole at or near the apex-bent may be due to what is 
sometimes called rclallxr or functional mitral stenosis the result of considerable 
dilatation of the left ventricle, anch as may occur in aortic iceomi>etencc, 
rheumatic myocarditis aud hypertension ; in the ease of aortic incompetence 
it b knowm as Austin Flint murmur. In contrast with organic mitral stenosis, 
the murmur is not so constant and, in my opinion, b less likely to be so loud 
or low-pitched and rumbling ; and a tbnil is less common. In aortic incom- 
petence, a prerious hbtor)’ of acute or siibacutc rheumaUsm b in favour of 
organic mitral stenosis. 

Prognosis.— 3IirntI stenosb ranks aHer aortic incom{>etcnce in gravity 
among the chronic valvular lesions, and the prognosis is much less favourable 
than in the case of mitral incompetence. There b apparently a tendency 
for mitral stenosb to l>e progrv«.*ive, pulmonarv compucations are frequent, 
and embolbm b relatively frequent, Wlien the lesion occurs in the early 
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years of life, physical and mental development are apt to be retarded, and 
the patient is liable to fresh attacta of rheumatic valvulitis. The prognosis 
dcMnds upon, among other things, the degree of stenosis, which when con- 
siderable 13 almost invariably accompani^ by incompetence. The super- 
vention of a diastolic murmur marks a downward grade. Sudden death is of 
rare occurrence, a fatal termination being usually the result of gradual cardiac 
failure, which in moat cases is associated with the supervention of auricular 
fibrillation. 

Treatment. — See p. 979. 

Mitrai. IkCOSIPETEN’CE 

llitral regurgitation may be organic, or reJatire or functional. 

Etiology. — When organic, by far the most common cause is a previous 
attack of acute endocarditis, but sometimes it is due to primary chronic 
endocarditb. Trauma and, in the opinion of some, sj'philis are rare causes. 
In the case of the former, there is generally a rupture of a chorda tcndinea or 
of a cusp. Rdatke incompetence is a somewhat common cause of mitral 
reguzgitatioo. It may be due to chronic myocardial disease, hypertension, 
aortic vaUmlat disease, chronic adhesive pencarditis, hyperthyroidism 
(already mentioned), acute infective diseases, toxsmias, the varions forms of 
ansmia, and cardiac strain. 

Symptoms. — In organic mitral incomjpetcnce, occasionally there is on 
absence of subjective symptoms througuout the whole course. ^Mien 
symptoms are present, the clinical picture resembles that of mitral stenosis, 
but usually the degree of failure is less, and hemoptysis, embolism, and 
perhaps auricular fibrillation arc less common. 

Id uncomplicated cases, the pulse may exhibit some diminution in volume 
and the blood pressure may be ratber subuonnal. There are usually physical 
signs of hypertrophy of the left ventricle, and evidence of enlargement of the left 
auricle (see p. 990) and of hypertrophy of the right ventricle (see pp. 989, 990). 
There is a systolic murmur, with its point of maximum intensity at the apex- 
beat. It usually commences early in systole and occupies much of the 
remaining portion. It is generally blowing but occasionally is rimgfa or 
musical. The louder the murmur the larger the area of propagation. If 
loud, it may be audible over a wide area of the left chest, includmg posteriorly. 
The direction of selective propagation is towards the axilla and the angle of 
the scapula. It is usually heard as far as the former. Occasionally there is a 
systolic thrill at the apex, generally not rough. The second sound in the 
pulmonary area may be accentuated and occasionally reduplicated. 

"When cardiac failure supervenes, physical signs of secondary dilatation 
of the left ventricle (see p. 990) and, later, it may he of rdalive tricuspid 
incompetence may be present. 

Diagnosis . — As in the case of the other valvular areas, a systolic marznur 
audible over the apex of the heart is not necessarily indicative of mitral 
incompetence, for such may be due to other causes (see pp. 958, 959). 

The following are in favour of mitral incompetence, though not necessarily 
indicative of it: (1) Enlargement of the heart, and it may be hypertrophy — 
unless it pre-exist^. (2) The relative constancy of the murmur, if of a harsh 
character, if audible over a large area, the direction of its selective ptopaga- 
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tion, and an ab^nce of Tariation viUi tbf phase of reapiration. (3) The 
existence of a thrill. (4) Accentuation of the second sound m the pulmonarj 
area, (5) A history of rheumatism. 

In relalite mitral incompetence, there is an absence of evidence of left 
ventricular hypeftrophy^-unlcas this pre-existed, and even of dilatation 
of the chamber when the incompetence is the result of dilatation of the 
valvular ring ; the murmur usually presents some of the characteristic 
features described under Functional Systolic Murmurs (see p. 959) ; and there 
n often no accentuation of the pulmonary second sound. The opposite is 
m favour of organic mitral incompetence, as Ls also a history of rheumatism 
and the presence of mitral stenosis. 

Among the conditions which should be excluded in considering the 
diagnosis of organic mitral incompetence are adventitious sounds described 
on pp. 958, 059 and a systolic murmur propagated from another ores, especi- 
ally the tricuspid. The same apply regarding relative incompetence except 
that in the cose of functional munnura only those not due to relative incom- 
petence of a valve have to be excluded. 

Prognosis. — The prognosis of mitral incompetence is more favourable 
than that of aortic stenosis or incompetence, or mitml stenosis. If the lesion 
be slight and the conditions of life favourable, the individual may even live 
to the normal span of life without experiencing much, if any, inconvenience. 
IVhcD, on the other hand, the lesion is severe, as indicated by muthed eardiao 
enlargement, and more especially when symptoms of cardiac failure arc 
present, the patient may live only for a few years. It should be remembered, 
however, that even when considerable or marked cardiac failure exists, if 
rest and other suitable therapentic measorcs be adopted, the patient may 
improve fer a considerable time. In attempting a prognosis, we should 
note, among other things, the pulse-rate, the degree of displacement of the 
right m.srgin of c.nrdiac impairment, and the existence or olherwbc of any 
indications of venous stasis. 

With regard to the progiiosb of mitral regurgitation, due to relative 
incompetence, this depends upon the cause. 

Treatment. — See p. 979. 

PouioxaRV Stenosis 

Pulmonary' stenosis may be due to a lesion of the cusps, or of the conus 
arterioius. 

Etiology. — The disease is almost invariably congenital*, indeed, it is 
perhaps the most common congenital cardiac affection. When it occurs as 
an acijuired condition, it may be doe to acute simple or septic endocarditis, 
while jn some capes the astiology is obscure. 

Symptoms. — The symptoms of the congenital form of the disease will be . 
dbeussed under Congenital Heart DLseoae. In the acquired form, in the 
opinion of some, the degree of dyapucia is usually not tevetc, and there is 
little tendency to cyanosis, clubbing of the fingers, and systemic venous 
stasis; but perhaps this depends upon the degree of obstruction, and m 
any case it does rot apply in the later stages. 

There are jihj*sical signs of bj-pertrophr of the right ventricle (see pp. 
989, 990). ^\'heo the lesion is of coogenital origin and affects the valve itself 
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(seep. 1006), the degree of fajpertrophj is usualJ^ consideiabje and it may be 
even great, bat when the region of the infundibnliun instead of the valve is 
implicated there is not mneh enlargement. There is a systolic murmnr, 
generally tough and often loud, with its point of masmum intensity in the 
second intercostal space jnst to the left of the sternum, or, when the lesion 
affects the region of the infundibulum, at the level of the third interspace. 
Its direction of selective propagation is upwards and outwards toward the 
left clavicle. The murmur ia not audible over the vessels of the neck but is 
sometimes heard in the interscapular region. There is usually a systolic 
thrill, as a rule rough. The pulmonary second sound is generally diminished 
or practically absent. 

For the results of electrocardiographic examination, sec p. 1042. 

Diagnosis. — It is to be noted that a systolic murmur in the second or 
third intercostal space, or both, just to the left of the sternum is perhaps the 
most common of all murmurs and certainly so in the recumbent posture, 
and in a considerable majority of cases is of no significance. Such may be due 
to a variety of causes (see p. 958). 

A diagnosis of pulmonary stenosis can be made from the signs described, 
^regards the congenital variety, the reader is also referred to pp. ICOfi, 1007. 

Among the conditions which should be excluded in considering the 
diagnosis of pulmonary stenosis are adventitious sounds described on pp. 
958, 959 ; a systolic murmur propagated from another area (see p. 959), such 
as in aortic stenosis (see p. 965), and in patency of the interventricular septum 
(see p. 1006), or from the apex ; and patholo^al dilatation of the pulmonary 
artery. In aortic stcuos'is, the chara^r of the murmur and of the thrill and, 

' in the absence of dilatation of the vessel, of the second sound resemble those 
in pulmonary stenosw, but in the latter the character of the pulse differs ; 
there is evidence of hypertrophy of the right and not the left ventricle ; the 
murmur is not audible over the vessels of the neck ; and the electrocardio- 
gram indicates right- and not left-sided preponderance. In pathological 
dilatation of the pulmonary artery, there is evidence of the causal eolation, 
the pulmonary second sound is accentuated, and occasionally a diastolic 
murmur is present. 

Prognosis and Treatment. — SeeCongenitalHcartDisea.se. 


FuzaoxARY IxcoarpBXBycc 

Pulmonary incompetence is the rarest of all valvular diseases. 

Mthlogy - — The morbid affection may be the result of antecedent sente 
endocarditis. It is, however, generally due to dilatation of the pulmona^ 
artery, i.e. relative incompetence. This may occur in conditions which 
cause increased pressure in the pulmonary circulation, such as chronic 
mitral disease, especially stenosis, pulmouaty fibrosis, and emphysema. 
The lesion is rarely of congenital origin. 

Symptoms. — These depend upon the causal and any associated con- 
ditions, and are difficult to assess. They are principally those of right- 
sided failure (see p. 889). Hajmoptyais and epistaxi.s are occasionally met 
with. 

There is evidence of hypertrophy of the right ventricle (see pp. 989, 
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990). There is & di&stolic marmtir, presentiog the same character as that of 
aortic iacompctcnce, Trith its point of maximum intensity in the pulmonary 
area, sometimes andible over a considerable area, Trith a direction of propa* 
gation downwards towarths the lower end of the sternum, and occasionally a 
thrill. When relative incompetence is doc to mitral stenosis the murmur is 
known as the Graham Steele murmur. 

In Ttlatixv incompetence, the pulmonary second sound is usually accentu- 
ated and this may sometimes be recognised, and there is evidence of the 
causal condition. 

The phy.sical signs of tricuspid incompctcnco may superv'eJic. 

Dia^osis. — The diagnosis of pulmonary incompetence is frequently a 
matter of considerable dilRculty. The lesion with which it is most likely 
to be confounded is aortic incompetence, because the point of maximum 
intensity of the murmur of the latter is often nlon^ the left border of the 
stenmm from the level of the second to the fourth intercostal spaces. The 
(liiTerential diagnosis between these two conditions has been discussed on 
pp, 969. The physical signs of pulmonary incoropetenco and patent 
ductus arteriosus resemble each other ; in the case of tlie latter the murmur 
occupies both systole and diastole. 

In reJatitt incoropoteoeo there is evidence of the causal condition. 

Prognosis.— When due to organic dueaso and when unaccompanied by 
any other valvular lesion, the prognosis In pulmonary incompcteoco may not 
be unfavourable ; instances, indeed, have been recorded in which life has 
been prolonged almost to the normal span. In relalive incompetence, on the 
other band, the progoosia is usually very serious. Death in either case may 
result from right-skied cardiac failure, bronchitis or broncho-pnenmonia, or 
pulmonary tuberculosis. 


Tricuspid Ste.vosi9 

Etiology. — ^This is similar to that of mitral stenosis. The affection 
commences much more comtnooly in early Ufc, and is much more frequent 
in females than in males. In the great majority of cases it is the result of 
an antecedent attack of acut« endocarditis of rheumatic origin. There is 
usually also mitral stenosis, and not infrequently, m addition, aortic v<alvalar 
disease. The lesion is rarely of congenital origin. 

Symptoms. — Cyanosis and shortness of breath on exertion ate the chief 
symptoms. There may bo coldness of the extremities. Systemic chronic 
venons congestion is prone to occur. There is often visible distension and 
it mav be also pulsation of the |ugular veins. The clinical features may 
rcscmole those of chronic constrictive pericarditis (»ce p. 996). 

The apex-beat may be dbplaccd to tbe left. There are physical signs of 
enlargement of the right auricle (see p. 990). Radioscopy may also reveal 
enlargement and pulsation in the region of the superior vena cava and com- 
parativclr clear pulmonary fields. There is a murmur (or murmurs), pre- 
senting toe same character as that of mitral stenosis (see p. 971), with its 
point of maximum intensitr over the lower end of the sternum and adjacent 
extremities of the fourth, Hfth and fdxtb left costal cartilages. It is usually 
limited in extent bnt occasionally propagated to the right. There is 8l«o 
frequently a thrill. The first soitbd in the tricuspid area may be short and 
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accentaated. The electrocardiogram generally shows right-sided preponder- 
ance and there maybe also indications of auricular hj'pertrophy (see pp. 1037, 
1038). There are usually physical signs of some other l^d of chronic 
valvular disease (see^dStiologj’). 

Auricnlar fibrillation may EUpervene, in which event pulsation of the 
liver is of the ventricular type. 

Diagnosis. — As tricuspid stenosis is generally associated with mitral 
stenosis, in a considerable proportion of cases the lesion is overlooked. 

The lesion should be diagnosed from mitral stenosis, chronic constrictive 
pericarditis, and aortic incompetence. The first « often a matter of great 
dilBculty. The following is in favour of tricuspid stenosis : the early appear- 
ance of marked cyanosis and dropsy ; evidence of enlargement of the right 
auricle ; a murmur with its point of maximum intensity strictly in the 
tricuspid area ; and Srackenzie was of opinion that when pulsation of the 
liver IS of the auricular type tricuspid eteoosb in all probability exists, but 
this is very doabtfol. If both tricuspid stenosis and mitral stenosis are 
present, two murmurs with separate points of maximum intensity, or a 
maminr with its point of maximom intensity raidwar betireen the trienspid 
and mitral areas, may sometimes be detected. In ciuonic constrictive peri- 
carditis, there is absence of physical signs of chronic valvular disease, the 
heart is nsually smaller, and the resoUs of X-rav examination difi'er. 

Prognosis. — ^The prognosis in this affection is by no means ea^. The 
question largely depends upon whether mitral stenosis also exists, and if so, 
in what degree. When both lesions are present, the prognosis is nsually 
very unfavourable. 

Treatment.— p. 979. 

TniCUSKD I.VCOifPCTB.V<;B 

etiology. — It should be noted that the reflux of a certain amount of 
blood through the tricuspid orifice may occur under physiological conditions. 
In severe muscular exertion, for example, in which the intracardiac pressure 
on the right side of the heart is excessive, a natural function of the tricuspid 
valve is to provide for a certain amount of regurgitation, and thus 
afford reb'ef to the temporary embarrassment due to distension of the right 
ventricle. 

Pathological tricuspid incompetence is rarely congenital, and when it 
is, the condition is usually associated with pulmonary stenosis. Apart from 
those of congenital origin, there are two claspes of cases : (I) Those in which 
the incompetence of the valve ia primary ; that is, due to a lesion of the cusps 
themselves — a rare condition ; and (2) coses of relalire incompetence, in 
which the cusps are normal. The latter constitute the great majority of 
cases. 

With regard to the first group, the lesion may be the result of a previoiu 
attack of acute endocarditis, in which case there is generally tricuspid 
stenosb, and it may also be mitral or aortic I’alvular dbease. 

Jleialive incompetence b always consequent on conditions which cause 
increased pressure in the pulmonary cbcolation — snch as chronic mitral 
disease, especially stenosis, pulmonary fibroab and emphysema — pulmonary 
Stenosb and incompetence, chronic myocardial dbease, chronic adhesive 
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pericarditis, coronsrj' occlusion, acnta infectire diseases, toxaDmiai, the 
Terious forms of amemia, and cardiac strain. 

Sjmptoms.— These depend upon the causal and any associated condirions, 
and the dcCTec of the regurgitation. If the first two arc favourable and the 
third is slight, the condition may he latent. Otherwise, shortness of breath on 
exertion and cyanosis arc the principal armptoms. Systemic chronic venous 
congestion is apt to supervene. 

In organic tricuspid incompetence, there may be physical signs of cnla^- 
meat of the richt ventricle fln<l it may also ho of tnc right auricle (see pp. 
989, 990). There is usually a systolic murmur, presenting the same 
character as that of mitral incompetence, with its point of maximum intensity 
in the trienspid area. Its area b generally small, but soroetiraea the murmur 
b conducted to the right and now and then b audible at the angle of the 
right scapula. Occasionally there b a aystolic thrill, usually not rough. 
In the absence of a mitral or a pulmonary lesion, the pulmonary' second sound 
is diminbhed. There may be \*btUe dbtenaion aud it may be also puUation 
of ihe jugular veins. If the vein b emptied from below by means of the 
finger and its unper extremity kept closw by pressure, it rapidly fills from 
below. The pulsarioti is uswliy of the I'entricular, hut occasionally of the 
auricular, tyjie. The liver may be enlarged nnd may also be paUating, the 
pulsation being systolic in tim»— unless trienspid stenosis co>exut5. 

'There are generally physical signs of some other variety of chronic 
valmlar disease (see Altiology). 

Dla^osis.— Tricuspid incompetence is very freqnentiv overlooked 
because in the great majority of cases there are signs of a causal or associated 
aiTection. On the other hand, it should be noted that, as in the case of the 
other valvular areas, a systolic murmur in the tricuspid area is not necessarily 
indicative of trienspid incompetence, for such may be due to other causes 
(SCO pp. 95S, if3S). 

A correct diagnosis may bo made by a consideration of the clinical features 
described. In fclafiiv incompetence, there is absence of evidence of right 
ventricular hypertrophy — unless this pro-cxbted, and even of dilatation of the 
chamber when the mcompetence is the result of dilatation of the valvulAr 
ring ; and the murmur usually presenta some of the characteristic features 
described under Functional Systolio Blurranis {ace p. 9o9). 

Among the conditions which ehould be excluded in considering the 
diagnosb of tricuspid incompetence ore adventitious sounds described on 
pp. 958, 959 and a sysf oho murmur propagated from another area, especially 
the mitml. 

Prognosis. — The progiiosb of tricuspid incoropetcuce depends upon the 
cause and associated condition. ttTicn the atlMtion b due to organic disease, 
the outlook b serious. With regard to rdaliie tricuspid incompetence, when 
thb is the result of left-sided valvular dbease it is usually serious ; it may be 
the precursor of a fatal termination in the near future. When, on the other 
hand, it b dno to chronic pulmonary aficctions, acute febrile affections or 
anaimia, the prognosb may be good. 

Treatment.— See below. 
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Treatment in Chronic Vai.vui.ab Disease ’ 

Tie sjtioJo^ siocld be rewewed. In this connection, the treatment of 
eyphilitic aortitis »3 described onpp. 1001, 1015. 

Solicit and detailed instructions urilh regard to his manner of life should 
invariabl/ be given to the patient. Tie importance of elwnys living witiin 
tie limits of the heart’s strength should be emphasised (see p. 896). 
As already mentioned, I am of opinion that in aortic incompetence the mote 
strenuous forms of physical eiertioa should be avoided. 

In children and young adults, preventive should be adopted against 
recurreut attacks of acuto endocarditis; in all cases of chronic valvular 
disease the question of focal sepsis should receive attention, with the object 
of diminishing the risk of septic endocarditis ; and, particularly in mitral 
stenosis, special care should be taken to avoid respiratory affections. 

The various measures which may bo applicable to any form of heart 
disease, described on pp. 895-910, should be considered in detail. 

Surgical treatment in the form of valvulotomy, both by the auricular and 
ventricular routes, has been performed in a number of cases of xmtral stenosis, 
with the object of enlarging the orifice. This procedure is contra*mdicated. 
The mortality is high. Again, the change from mitral stenosis to incompetence 
is of doubtful value. 

Fbedebich TV. Price. 


DISEASES OF THE MYOCARDIUM 

Affections of the myocardium are of profound importance. It has been 
pointed out that valvular defects, dlsturbaucea of the cardiac mechanism, 
e.g. auricular fibrillation, and diseased conditions of the blood vessels^ should 
be regarded from the point of view of their relation to the myocardium, as 
well as specific affections in themselves. It has also been noticed that, along 
with valvular lesions, coincident changes in the cardiac musculature, the 
aorta, or coronary arteries are, as a rule, present. TVe are, however, now 
concerned with affections of the myocardium occurring independently of 
valvular disease. 


ilYOGAEDlTIS 

The varieties which may be met with are: (1) Acute (a) simple and 
(b) suppurative ; (2) chronic ; and (3) tuberenlous myocarditb. 

Suppurative myocarditis is of uncommon occurrence. It may be due to 
direct es^ension in infective endocarditis or to pyremia. In this condition 
large abscesses in the myocardium are tare ; they may perforate into the 
ventricle or pericardium. Minute abscesses, on the other hand, generally at 
the base of the left ventricle, are not rare. Chronic myocarditis or chrome 
interstitial myocarditis will be dbenased under fibtosb <n the myocardium. 
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Tubercaloas mfocarditis is almost alira/a the resalfc of extension from a 
tubercnlous pericarditis. It usually takes the form of miliary tubercles. 


ACUTE SIMPLE MYOCARDITIS 

Strictly speaking, by this terra is meant acute inflammation of the heart* 
muscle, but it is generally employed to include also morbid changes of a 
degeneratire nature and I shall use the term in this sense, 

Etiology. — Acnte simple myocarditb is most common in childhood 
and adolescence. Acute and subacute rheumatism, in one of its forms (see 
p, 945), accounts for the majority of coses. It may also be caused by diph- 
theria, influenza, acute pneumonia, small-pox, typhoid fever, malaria, and 
some other acute infections, including possibly mumps. Some degree of 
myocarditis is present in at least most cases of endocarditis and pericarditis. 

Pathology. — Unless associated with endocarditis or pencar^tis, the 
morbid changes are focal in chnmctct. In some cases, especially in diphtheria, 
there is panulor, hyaline and fatty degeneration followed bv necrosis of the 
muscle-fibres, due to the direct action of the toxin, with cellular infiltration 
around. In others, particularly in rheumatism, the interstitial connective 
tissuQ exhibits cellular inflltratioo, but there is also degenemtioo of the 
mnscle-fibics. Some writers recognise two forms of myocarditis— the par- 
ench^matousandtheinterstitial; in most cases, however, both theparenchyma 
and interstitial tissue are affected. In rheumatic mvocarditis what are called 
Asehojf’s nodes, described cm p. 317, are often to he found, and, in the opinion 
of many, are pathognomonic of the rheumatic infection. Later, they become 
converted into fibrous tissue. 

Dilatation of one or more chambers of the heart supcr\'eDCs. 

Acute simple myocarditis may be followed by — (1) complete resoluliou 
in which no jicrmanent changes supcr\’cne; or (2) the formation of fibrous 
tissue, more or less diffuse, which tends to contract as life advances. The 
latter condition is known as fibrosis of tbc myocardium (see p. 933). 

Symptoms. — In the first place, the reader is referred to the remarks 
on p. 945. 

The clinical picture of acute myocarditis exhibits great variation a* 
regards severity in different cases. On the one hand it may be indefinite 
and in rare instances the condition rosy even remain latent throughout 
its whole course, while on the other it may amount to a very seriouB or 
even grave illness. 

The onset may be insidious, or there may be a definite change in the 
clinical picture of the causative disease. It pjTexia be already present, 
there may be a further rise of len^rature, or if there has been no pre- 
existing pyrexia it may develop ; it may be signalised by a rigor. The 
patient may complain of ebortneas of breath, palpitation, pra?cordift! dis- 
comfort or pain. Not infrequently vomiting occurs, and mdeed may lie 
the first symptom. Cardiac failure, usually both-sidctl, may occ-asionally 
bo of very severe degree. In some acute infective diseases, particularly 
diphtheria (see pp. 102, 101,) there may also be acnte peripheral circulatory 
failnre. 

The pulse is generally increased in frequency, bat even bradycardia may 
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very ocscasionally be present. It ia feeble and soft. The blood pressnre 
is usually diminished. In some cases there ore extrasystoles {Fig. 35), or 
partial heart-block, or auricolar fibrillation, or complete heart-block, ox 
bundle-branch block, the second being most common and the fourth and fifth 
exceptional. There is usually dilatation of the heart, generally both-sided 
(see p. 889). ^ In severe cardiac and peripheral circulatory failure the dilatation 
may be considerable and rapid, even early in the disease. If there is consider- 
ahle dilatation of tho left ventricle, there may be a soft diastolic murmur in. the 
mitral area — the so-called relative or functional mitral stenosis (see p. 973). 
The second sound in the pulmonary area is sometimes accentuated and 
occasionally reduplicated. 

A moderate leucocytoais and also a slight or moderate secondary « Tannin 
may be present. 

In some acute infective diseases, e.g. diphtheria and acute pneumonia, 
especially the first, there may be both cardiac and peripheral circulatory 
failure. 



Fio. 35.— TrMiag of the ndisi paUe, froio » child MfieriDg froza croupous pnenmou's, 
shoving •xtra-systolca Note the slight putsu# sltenssas toUoving the extra-systoles. 


Diagnosis, — The diagnosis of acute simple myooardjtia is often exceed- 
ingly difficult. The recognition of a mild form occurring dunog or after 
the febrile stage of any acute infective disease may be arrived at from a 
consideration of the symptoms already enumerated. The presence of severe 
myocarditis may be presumed when there are indications of severe cardiac 
failure and it may also be severe peripheral circaJatory failure commg on 
rapidly during the course of an acute infective disease, and out of proportion 
to the severity of the latter, an increase of cardiac impairment bring perhaps 
especially significant. The occnirence of auriculo-ventricuiar hlocK dunng 
the course of an acute infective disease ia indicative of myocardial involve- 
ment, and auricular fibrillation and extra-systoles are soapicious. 

It may be necessary in any given case to differentiate acute , 

from acuta endocarditis, and this k often a matter of extreme mtne y , 
fop it shonld be remembered that both conditions may co-exist, and a nu ra 
systolic murmur may be due to either {see also p. 918). 

Prognosis. — This exhibits great variation. In the milder forms, recovep 
b the rule if early and adequate measures be adopted.^ The prognosis of tcc 
very eeveie forms b veiy grave, the mortality being high ; the contse or t ® 


s veiy grave, tbc iuuii-mvj g,— or*. , , . 

dbease is rapid, a fatal termination occurring usually within a week, and m 
some cases even within 2i hours, althoogh life may be prolonged for several 
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weclcB. Sodden death b particoUrij prone to occur in diphtherial niyocarditb, 
and niaj take place even when the patient u conaidered convalescent. Among 
the sjtnploins of had omen are marked pallor, restlessness, s^mcopa] attacks, 
vomiting, a greatly accelerated pulse of low tension, bradycardia, and a modifi* 
cation of the heart-sounds resembling the fcctal type. As already noted, acute 
myocarditb may be followed by resolution, or by fibrosis of the myocardinm. 

Treatment. — This b of great importance. 

The treatment of the causative disease should be adopted. 

If the condition b at all severe, the measures regarding rest described under 
acute simple endocarditb (sec pp. 948, 949) are applicable, excepting that the 
period of convalescence b not so long. Otherwise the reader is referred to 
the various therapeutic measures, iocludiug for peripheral circulatory failure, 
described on pp. 895-910. 

For acute myocarditis in diphtheria, see abo p. HI. 

DISE.VSES OF THE CORONARY ARTERIES 

Before dealing with the varioo.s forma of chronic myocardial dbease, it 
may be advbable to make some observations regarding dbcascs of the 
coronary arteries, as they bear ao important causal relation to some of 
them, coronary dbease being tisually accompanied by morbid changes in the 
cardiac musculature. 

Syphilitic mesaortitb and atheroma of the ascending aorta may give 
rise to narrowing or complete occlusion of the orifice of one or both of the 
coronary arteries. Atheroma and, in the opinion of some, rarely syphilitio 
arteritis may affect one or both of the coronary arteries themselves, and 
result in narrowing or complete occlusion. 

If the orifice of one of the coronary arteries be completely and abruptly 
closed, due to either of the cauvs mentioned, sudden de.ntb occurs. In tho^ 
cases in which occlusion is only partial, or b gradual, atrophy of the muscle- 
celb with secondary fibrosb, t.e. iscbwmio fibrosis of the myocardium, or, 
leas frequently, fatty degeneration, or both, usually ensues. 

If one of the larger coiouaty arteties be completely and abruptly closed as 
the result of either of the causes meotioned, either infarction or sudden death 
results ; while if the occlusion is only partbl or gradual, bchsmic fibrosb, or 
fatty degeneration, or both, generally follow. If one of the amallcr coronary 
arteries bo completely and abruptly closed, infarction occurs; while if the 
occlusion b only partial or gradual, uchaMnlo fibrosb or fatty degeneration 
commonly ensues. 

Complete occlusion of the onfice or lomenofa coronary artery the result of 
atheroma b in the great majority of cases sudden and due to throralwsb. It 
b to be noted, however, that thromiKrb does not necessarily give rbe to 
occlusion, for the clot may not completely fill the lumen of the vessel. Com* 
pleto occlusion in atheroma b sometiinea the result of progressive nanowing 
of the lumen of the vessel caused by the dbease-process itaelf, in which event 
the occlusion may or may not be completed by throml)osb. Complete and 
sudden occlusion b nbo rarely caused by embolism. 

From the foregoing it will be seen twit coronary occlusion and thrombods 
are not aynonymous terms, and thb should be noted. 

The canses of atheroma are described on pp. 1072, 1073. The significance 
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of long-contmned excessive physical exertion as a cause of atheioma of the 
coronary arteries is referred to on p. 916. I am also of opinion that mental 
and emotional stress or strain are undoubted causes. 

In conclusion, it is to be observed that while pain of cardiac origin is 
especially apt to occur in coronary disease, the latter is frequently present 
without the former. 

CHRONIC MYOCARDIAL DISEASE 

Of the various forms of chronic myocardial disease with which we have 
to deal, the most common ate fibrosis of the myocardium, fatty degeneration, 
and fatty infiltration. Two or even three may co-exist. 


FIBROSIS OF THE MYOCARDIUM 

Synonyms.— -Chrom'c Myocarditis ; Chrouic Interstitial Myocarditis. 

By fibrosis of the myocardium is meant an increase of the interstitial tissue 
of the muscular wall, the muscle-fibres bemg more or less replaced by fibtotu 
tissue, which conseqaen tly coutraets, and those which remain generally exhibit 
a varying degree of degeneration. The term chronic myocarditis connotes a 
productive or formative inflammatory process. Fibrosis of the myocardiom is, 
nowever, frequently the result of other causes, for example, secondary to 
atrophy pt tne muscle-cells which may occur in disease of the coronary 
arteries, i.e. ischoimic fibrosis (see p. 982), and in the past chronic myocarditis 
has often been enoncously used to include sneb. It is better not to employ 
this term, and to use only that of fibrosis of the myocardium. 

Etiology.— Fibrosis of the tnyoca^ium is more common in late middle 
or elderly life, and in males. The condition may be a sequel to acute-myo- 
carditis. It may be due to an extension from the valves in chronic endo- 
carditis, which IS of common occurrence. Local fibrosis may be secondary 
to acute endocarditis or pericarditis. Fibrosis may be caused by syphilis. 
In such cases it may be the result of a diffuse primary chronic inflammation ; 
or of coronary disease (see p, 1066) ; or, rarely, of gummata. There is a 
diversity of opinion as to the frequency of the first. Some believe it is very 
common. The general consenaua of opinion, however, with which I agree, w 
that it is of infrequent occurrence, and that the fibrosis is usually of isch®mic 
oripn. Atheroma of the coronary arteries is one of the most common causes 
of fibrosis, in which case there may be co-eadsting fatty degeneration. The 
condition is occasionally due to chiom'c venous congestion of the myocardium, 
the result of chronic valvular disease or of chronic ^monary disease, or to an 
old infarct. Not rarely it is impossible to determine the cause. In this con- 
nection, r am of opinion that it is at least possible that the same causes which 
produce atheroma, mentioned on page 1072, 1073 may give rise to fibrosis of 
the myocardium, independent of coronary disease. 

Pathology.— The morbid afiection may be general or local in its distribu- 
tion, the latter being usually due to coronary disease. When the affection 
follows acute myocarditis, a more or less diffuse fibrosis, usual^ most marked 
beneath the pericar^um and endocardium, is found. In both fonns the 
auricles are little, if at all, affected, and the left aide of the heart is much 
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more commonl/ affected than the tight, especially in the neighhonrhood of 
the npei and the lower part of the intcrventticular septum. When the 
condition is the result of chronic venoos congestion, however, it is more 
in cndence on the right side of the heart. There is an increase in the thick- 
ness of the cardiac wall — the ao-called false hypertrophy — and ultimately 
dilatation occurs. Wliite massca of hbrons tissue, varymg in size from that 
of a pea to a five-shilling piece or even larger, and irregular in shape, ate to 
be observed replacing portions of the cardiac wall or interventricular septum. 
^Vhen the condition has continned for some time and the increase of fiorons 
tissue is extreme, the affected mosclc-fibrcs may be entirely replaced by dense 
scar-like tissue. 

See abo pathology of causative condition. 

Symptoms.—The reader is referred to the chapter on Cardiac Failnre. 

The clinical pictnre varies considerably in different cases. In rare 
instances, the dbease b latent until a fatal termination occurs. In most of 
these cases, however, there had been ayroptoms on physical exertion for 
which the patient neglected to seek medical advice, or had not noticed ; and 
abo there wonld have been abnormal findings on clinical or instrumental 
examination. 

The most common symptoms are shortness cf breath and fatigue; less 
frcouently discomfort or pain and palpitation ; and occasionally there is 
sb'gnt cj-anosb of the face ; in each case referred to exertion. tVhen the 
morbid affection b doe to coronary disease, pain b apt to be tho dominant 
sabjectivc s^ptom. As a rule, sooner or later, these symptoms become 
more easilv induced, and others soperveoe, in escb case generally giadnally. 
Usually the failure b both right- and left-sided (see p. 889] with, it 
may be, one predominating. While the congestive tj^e of failnre b 
much more common, eympcoms of cerebral ansmia and an^na pectorb 
arc not infrequent, and Aaams-Stokes syndrome b occasionally met with. 
Ultimately there may be indications of severe, or even extreme, failoie. 

The pube may be increased in frequency, or occasionally there may even 
be bradycardia. Its character varies considerably : it b usually fuller than 
normal, with increased pressure, although the latter b not pronounced unless 
there b co-existine hypertension or chronic renal dbease. The apex-beat b 
usually dbplaced downwards and to the left, its area and force are sometimes 
increased, the area, however, being proportionately greater and the for« 
relatively less than in pure hypertrophy. The area of eardme impairment b 
generally increased in all directions. The first sound at the apex b often 
prolonged and muilled, while at the base it b occasionally diminbhed and 
may be scarcely audible or even absent. There b often, if not nsnally, liwrt- 
block, generally one of the three degrees of the auriculo-veatricular variety, 
but it may be bundle-branch or arborization block ; or auricular fibrObtion 
may supervene. A mitral, and less frequently a tricuspid, systolic murmur 
may be present. 

If there b hypertension, see pp. 1100, 1101. Not infrequently there are 
indications of general atheroma. 

Diagnosis. — It b probable that chronic myocardial dbease b over- 
looked more frequently than any other cardiac morbid affection. The two 
chief reasons for tbb, in my opinion, are a failure to obtain an accurate hbtory 
regarding subjective symptoms on physini exertion and to detect enlarge- 
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ment of tlie teart, the latter especially in cases in which the apex-beat is 
cither faint or absent. As regards the first, careful inquiry should be made 
as to^ whether the patient experiences anj' cardiac symptoms on physical 
exertion which formerly he was able to do (see p. 88i). Respecting 
the second, while I do not share the \'icw that percussion, provided this is 
performed with competence, is of little or no value, naturally examination 
by the X-rays is of first importance. A combination of the existence of 
subjective symptoms on physical exertion and, it may be, of objective signs 
of cardiac failure together with enlargement of the heart and, it may be, 
modification of the character of the pulse, of the cardiac sounds and rhythm, 
and of the blood pressure, in the absence of other causes, is of especial value. 
An, X'-ray examination may also reveal co-existing atheroma of the aorta. 
An examination by the electro-cardiograph may be of supreme value. If 
there is auriculo-ventricular block, bundle-branch block, or intraventricular 
block, if persistent, the presence of chronic myocardial disease may be 
assumed. An electro-cardiogram may also reveal associated coronary disease. 
The differential diagnosis between fibro-sis of the myocardium and fatty 
degeneration is described on p. 986. 

It is necemry to distinguish chronic myocardial disease in which relative 
mitral incompetence has supervened from organic mitral incompetence, 
which may be very difficult. In the former, there is no history of chronic 
valvular disease, the subjective symptoms are frequently out of proportion 
to the physical signs, ana angina pectoris and syncopal attacks are of more 
fre^etit occurrence. 

Prognosis.— This varies very considerably. Taken as a whole the outlook 
is serious, but this may be partly due to the fact that as a rule the malady 
is not recognis^ in its early stages. The aOcction tends to be progressive. 
The various points dealt with in the section on Prognosis should be considered. 
Those of special importance are the wtiology and any associated morbid 
condition, the size of the heart, whether the lesion is progressing, the cardiac 
rhythm, and the question of heart failure and that of angina pectoris. 

The most frequent cause of death is congestive heart failure. Sudden 
death is not rare, and may be due to angina pectoris, rupture of the heart, 
or other causes. 

Treatment. — ^The letiology should be reviewed with the object of treating 
the underlying canse, and the same applies to any co-existing associated 
morbid condition. 

The various therapeutic measures described on pp. 895-910 should be 
considered carefully and in detail. 


FATTY DEGENERATION 

In fatty degeneration the mnsclc-fibrcs are more or less replaced by 
fat. 

Etiology. — Heredity is a factor. The condition is more common in 
males and jii later middle or elderly life. Among the causes are : severe 
altered states of the blood, such as pemicioas antemia and leukemia ; chemical 
metallic poisoning, e.g. by phospboms, arsenic, antiaioDy, alcohol and 
chloroform ; acute infective diseases ; tox®imaa ; coronary dbease, in which 
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caae, however, there is usually associated fibrosis and in much more degree, 
chronic pulmonary disease and in long-standing chronic ^’olvular disease, 
ghdng rise to obstruction of the pulmonary circulation ; as a sequel to marked 
fatty infiltration ; and occasionaUy in diabetes. 

Pathology. — The affection may be general or local in its distribution 
the latter being the more common. In both cases, but especially in the local 
form, the ventricles are affected to a greater degree than the auricles, and 
the left ventricle than the right, except in chronic venous congestion of the 
lungs, and the musculi papillarcs and the muscle beneath the endocardium 
are principally involved. The heart may or may not be enlarged ; indeed, 
in pure degeneration it may be even amaller than normal, In this connection 
it may be stated that fatty degeneration may accompany or succeed dilatation 
or hypertrophy, while, on the other band, dilatation may follow degeneration. 
The organ w softer in consistence and flabby, and is more easily torn. The 
colour may he uniformly pale yellowish, or buff, or light yellowish brown — 
the sO'Callcd “faded-leaf'* comur. The condition may, however, occur in 

E atches, resulting in a streaked or mottled appearance as a whole, which has 
een likened to that of the breast of a thrash — “ thrush's breast," or to that 
of the fur of a tabby cat—" tabby cat etriation." On microscopic examina- 
tion of a section which has been stained withosmio acid, the small fat globules 
are seen inside the muscle-fibres, their envelopes being blackened by the 
acid, 

S}rmptoms arid Diagnosis.— Tbe clinical picture of fatty degeneration 
resembles that of fibrosis of (he myocardium, and in the opinion of some, a 
differential diagnosis is not possible, but I do not share this view. The 
following points are of help : In fatty degeneration symptoms associated 
with cerebral aua?ima, general lassitude, debility, impairment of digestive 
functions, and a subnormal temperature arc of moro common occurrence ; 
pain excepting angina, the congestive type of failure, and the Adatna-Stokea 
syndrome are less frequent ; the countenance may bo pale and waxy ; and, 
as in the case of fatty infiltration, there is a tendency to cyanosis on exertion 
— tlic association of cyanosis with di'spncca on exertion being one of the 
most distinctive features of both. Usually the size and force of the pnbe 
are less ; the blood pressure ia lower ; the force of the apex-beat and any 
eulargenicjit of the heart arc less ; the first sound ia of ehortcr dnration and 
may be sharp and clear ; the second eonnd in the aortic area is less loud ; 
and general atheroma is not so frequent. 

Prognosis. — Tlvia somewhat rescmblw that of fibrosis of the myocardium. 
Here also the duration of life varies very considerably hut, taken as a whole, 
the outlook is 8erion.s. In the acute forma, ey. when due to altered states of 
the blood, the immediate nrognoab is grave but the ultimate outlook not 
infrequently favourable. In the chronic forms, on the other hand, the 
opposite is the case. 'With further knowledge, it is now clear that the risk 
of sudden death has been much exaggerated. 

Treatment. — The treatment of fatty degeneration is the same as that of 
fibroab of the myocardium. 
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PATTY INFILTRATION 

Synonyms. — ^Fatty Heart ; Cor Adiposum. 

Fatty infiltration consists in an eiccas of fat in those situations in which 
it is naturally foxmd, and also in its deposit between the fasciculi of the 
cardiac musculature. 

etiology. — ^Heredity is certainly a factor, and the condition is more 
common in males, and during or after middle life, being rare in early life 
and comparatively so before middle age. It is usually associated with general 
obesity, though not always in proportionate degree, a generous appetite, and 
Jack of exercise and fresh air. It is more especially found in ovef-mduJgence 
in carbohydrates, fata and alcohol, particularly malt liquors and sweet wines, 
and faulty metabolism is generally present. The malady is also apt to occur 
in those suHcring from affections of the lungs which cause embarrassment 
of the pulmonary circulation, such as emphysema, cirrhosw and chronic 
fibroid tuberculosis. 

Pathology.— The affection b generally most marked over the right 
ventricle. The deposit of fat commences in the subepicardial fat, and may 
even extend to the subendocardial tissue. It is chiefiy distributed along the 
arterial branches, often causing atrophy of the mnscle^fibres by compression, 
and in some instances the latter become the seat of true fatty degeneration 
due to interference ivith their nutrition. In fatty infiltration, more or less 
dilatation of the cardiac chambers is usually present, and is often accompanied 
by hypertrophy. 

Symptoms.— The patient is usually stoat and flabby. The subjective 
symptoms are those of an enfeebled circulation. Exertion is frequently accom- 
panied by fatigue, a tendency to perspire, dyspncea with, it may be, slight 
cyanosis, and occasionally a sense of oppression in the chest, and giddiness 
or faintncs.s. There may be early fatigue, and giddiness or faintness on 
mental effort, impainneot of inemory and the patient may be soporose, 
altbongh, on the other hand, he may complain of insomnia. 

The character of the pulse varies : usually it is weak, there is hypotension 
and the vessel wall is not thickened ; but on the other hand it may present 
the opposite features. The cardiac impulse is generally feeble unless hyper- 
trophy is also present. The area of cardiac impairment is usually increased. 
The heart sounds, especially the first, may bo weak, low in tone, and muffled ; 
while occasionally a mitral, and less frequently a tricuspid, systolic is present. 

Later, there may be indications of a more pronounced degree of cardiac 
insufficiency. 

Diagnosis. — Fatty infiltration may bo diagnosed from the features 
described, occurring in a person who is the victim of obesity. 

Prognosis. — If appropriate therapeutic measures Be carried out, the 
prognosis is usually favourable ; otherwise the condition is apt to be pro- 
gressive. If the condition persist for eome time, true degeneration is apt 
to arise. Again, in very severe fatty infiltration, rupture of the heart wall 
has been known to occur. 

Treatment. — If, as is usually the case, general obesity is present, it 
should be treated (see pp. 467, 468). Regulated exercise in the open air is 
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valoAble, And ayst«matic and ^doated exercises and massage (ace p. 898) 
may bo tried. Spa treatment is not infreqoently helpful. 


CARDIAC ENLARGEilEXT: HYPERTROPIiy ; DIL.4TATI0N 

Enlargement of the heart may fac duo to hypertrophy ; or to dilatation ; 
or, as is usually the case, to both together. 

In simple hypertrophy there is an increase in the thickness of the sralla 
of one or more of the cavities of the heart. The hypertrophy may include 
the iQQScnli papillarcs, columns cames, and the moseuli pcctiuati. In 
dilatation there is an increase in the capacity of one or more of the chambers 
of the heart. 

etiology. — Simple hypertrophy is a physiological reaction to continued 
overwork. Among the causes are aortic stenosis, essential hypertension, 
chronic fibrosis of the myocardium, some of the varieties of Bright’s disease, 
and difluse hyperplastic sclerosis. It mar also be due to long-continued severe 
physical elTort, as in heavy manual lalnmr, athletic training and military 
training, chronic adhesive pericarditis, especially if there arc extra-pcricanlial 
adhesioos, and possibly coutiuned excitation of the cardiac action, as in 
chronic thyrotoxicosis. In the case of the first, the hjTicrtrophy is left-sided } 
in the Beeond and fourth, it is at least chiefly left-sided ; and in the third, it is 
Uktlv to l>e general. 

The causes of hypertrophy of the right ventricle arc conditions which give 
rise to increased pressure in the pulmonary circulation, such as chronic 
mitrsl disease, especially stenosis, pulmonary fibrosis and empbysemn, and 
pulmonary stenosis and incompetence. 

For the development of full hypertrophy, an adequate blood supply is 
necessary, and in this connection the inte^ty of the coronary arteries is of 
fundamental importance. 

Looking at the subject from the clinical standpoint, there are two hinds 
of cardLic dilatiition, namely physiological and pathological. The former may 
be met with as a transient condition in severe muscular exertion. It also 
occurs in the form of compensatory dilatation in rome varieties of chronic 
valvular disease (see pp. 961-964) ; of the left ventricle in aortic incomwtence 
ond in mitral incompetence ; of the left auricle in mitral stenosis ; of the right 
ventricle in pulmonary incompetence and in tricuspid incompetence ; and of 
the right auricle in tricuspid stenoels. In this group there is also hypertrophy 
of the respective chambers. 

Pathological dilatation is associated with impairment of the function of 
tonus and cardiac failure. The affected chamber docs not empty itself, 
and ns the dilatation progresses, the contraction of the chamber becomes 
less effective and the amount of blood proportionately increases. 

The condition may occur in any of the following : secondary to simple 
cardiac hypertrophy, however eausM (see above) ; sccondan* to compensa- 
torj’ dilatation (sec above) ; chronic myocardial disease ; chronic adhraive 
pericarditis ; coronary occlusion ; acute infective diseases ; toiremios ; 
the various forms of anemia ; and Cfirdiao strain. 

In acute and subacute rbeumatum, diphtheria, and in influenza, dilata- 
tion may be acute. It should also be notea that a common clinical condition 
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in ’which acute dilatation occurs is the supervention of a new rhythm, such as 
auricular fibrillation. 

Dilatation of the auricles is especially apt to occur in auricular fibrillation. 

The causes of dilatation of the right side of the heart are the same as those 
of pathological relative tricuspid incompetence (see p, 977). In addition, in 
cardiac failure, whatever the cause, the pressure iu the right heart rises and 
the chambers dilate. 

Some of the causes of hypertrophy, by acting quickly, before there is 
time for hypertrophy, may produce dilatation ; this is especially the case 
where the muscular fibres are already impaired. 

Pathology. — Hypertrophy of the heart may bo general or local, the 
latter being more common. In the former all the chambers are affected, the 
ventricles being more affected than the auricles. When the condition is 
local mote than one chamber is usually Involved, in varying degree. 

When the left ventricle is affected, the apex of the heart is accentuated, 
and the whole organ is elongated and rather conical in form. When the 
right ventricle is concerned, the apex is less pronounced, and the whole 
organ broader and somewhat quadrate to fonn. The eccentric form of 
h^ertrophy may give rise to enormous enlargement, in which case the organ 
is often spoken of as a “ beefy heart ” or a “ cor bovinum.** Thb is particu- 
larly apt to occur iu aortic valvular disease. 

CamUc dllatatioa rarely affects one chamber alone, all of them being 
naually involved in some degree, although unequally so. ^Vheo the condition 
is more or less general the organ approaches the globular form, especially 
when the right side is affected. 

With the increase in the capacity of the ventricles, the dimensions of the 
auricnlo-veatricolar orifices also increase, with consequent relive incom- 
petence. In dilatation of the auiiclca there is usually enlargement of the 
venous channels. 

Symptoms. — In hypertrophy and compensatory dilatation there may be 
subjective symptoms associated with the causal affection. In pathological 
dilatation, there are symptoms of cardiac failure, in varying degree (see 
pp. 884-890). These may come on rapidly in the acute forms, and more 
gradually in the mote chronic cases. In many of the cases associated with 
the supervention of a new cardiac rhythm the dilatation may sometimes 
take place so rapidly that in the space of a few hours there may be severe 
failure. In cardiac hypertrophy or cardiac dilatation the following may be 
present : 

In hypertrophy of the left ventricle, the pulse-rate is apt to be rather 
slower. There may be some bulging and widening of the intercostal spaces 
to the left of the sternum, especially where the hypertrophy occurs during 
the growing period of life. The apex-beat may be displaced downwards 
and outwards, its area and force increased, and its out-thrust slower and 
longer than normal. The increase in force together with slowing of the out- 
thrust — the so-called *' heaving ” apex-beat — b the most characteristic 
feature of the condition. The area of cardiac impairment may be increased 
both from above, downwards and transveraely. The first sound may be 
lonmlowin pitch and muffled, and the aortic second sound may be accentuated. 

In hypertrophy of the right ventricle there may be, more especialfy in 
children, a certain amount of bulging in the region of the ensiform cartilage. 
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while not infrcquenU^ there is pals&tion in the epigastrimn, which is inverted* 
the condition is marked, there may be a heading impulse in the 
cpigistnum, and over the lower etemam and costal cartilages, and in such 
cases even in a more marked degree than in the case of the left ventricle. The 
apei-bcatbdisphcedfhictivto the left and onlj' slightly downwards, and may 
be normal, dliTuse and indefinite, or alto^ther invbibic. When the right 
sentricle is much enlarged, that chamber may displace the left ventricle back* 
wards, so that the clinical apex-beat is fonned entirely by the right, insteail 
of the left, ventricle ; in these cases systolic recession over the lower part of 
the prtccordium is sometimes observed. Systolic recession in the third, fourth 
and fifth intercostal spaces between the margin of the sternum and the para- 
sternal line on the left side, or in the foarth and fifth intercostal spaces on 
the right side, may be present. The area of cardiac impairment is usually 
increased, especially to tho right. The left border may also be displaced 
outwards, but rarely extends beyond the nipple line. The first sonnd in the 
tricuspid area is not infrequently louder than normal, and the second sound 
in the pulmonary area is usually accentuated. 

In enlargement of the left auricle, the area of impairment may bo higher 
than normal ; when the right auricle is affected, there may be nn extension 
octwards of tbo area of impairment in the Uiird and fourth right intercostal 
spaces. 

For the results of X-ray examinattoa, see pp. 9f>2-961 ; and of electro- 
cardiographic exaioioatioD, pp. 109i, 1011. 

Id cardiac dilatation, the pube may be more frequent, of smaller ampli- 
tude and weaker, and tho bloM pressure lower than normal. The apex-beat 
IS dbplaced chiefly outwards. It may be diffuse and weaker or occasionally 
tapping in character. The area of<cardiao iropairment is increased trans- 
versely, being more bo to tho left when the left ventricle is chiefly involved, 
and vice versa. The first Bound may be dinunished, and may abo bo short, 
sharp and clear, and the long pause may bo diminished. A mitral systolic 
bruit may bo present on account of relative incompetency of this valve. 

The signs of dilatation of the right ventricle are the same as those of 
hypertrophy, excepting that there is an absence of a heanng impulse ; and 
a tncuspid systolic bruit may bo present, due to relative incompetency of 
this valve. 

The signs of dilatation enumerated above may be modified by those of 
the cause of the condition or of accompanying hypertrophy. 

In the case of chronic valvufar oiseasc, any pre-existing murmur or 
murmurs may become weaker or even inaudible when dilatation occurs. 

^Vhen cardiac hypertrophy and dibtation co-cxist in the eame individual, 
there ts a blcndmg of tho signs of both. 

Diagnosis. — A dingnosb of cardiac hypertrophy or dilatation may l« 
made from the signs described. The most reliable method of deterrmuing 
enbrgement of the h'^art, including of the vnrioiu chambers, is X-ray 
examination. 

A diagnosb of enlargement of any chamber should not be made 
merely from displacement of the apex-Mat, or the presence of pulsation 
or imp-airment of percussion in an abnormal area, for these may be due 
to other causes, os, for example, morbid conditions of tho lungs or pleura. 
Again, a mere increase in the foroe of the apex-beat is aometimea met with 
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in ne^ons eobjei^. The mo&t reliable physical sign of hypertrophy of either 
ventricle b an increase of force together with glowing of the out-thrust. 
The tognosb of enlargement of the left auricle b very difScuIt ; that of 
the right aorieJe b more eaaiJp ^et&ited. 

The diagnosb of dilatation from hypertrophy b readily made by com- 
paring the phyeical signs of both. It b sometimes difhcolt to recognbe 
great cardiac dilatation, especially of the right ventricle, from pericardial 
effusion. The matter b dealt with on p. 994. Cardbc dilatation should abo 
be dbtingubhed from those cases of mitral stenosb in which there b an 
absence of the characterbtic murmur at the time of the examination. It b, 
farther, sometimes necessary to exclude a right-sided pleural effusion dis- 
placing the heart to the left. 

Prognosis. — ^That of hypertrophy depends upon the cause. Whatever the 
cause, however, if long continued it b apt to be followed by pathological 
dilatation. The outlook of pathological cardiac dilatation depends upon the 
cause, the sbe of the heart, the degree of cardiac failure, and its response to 
treatment. 

Treatment. — The treatment of hypertrophy depends upon the causal 
condition. In patholomca! dilatation, the first consideration b the recogni- 
tion and treatment of the cause. In addition, the treatment b that of cardiac 
failure, and the various therapeutical measures described on pp. 895-910 
should be considered in detail. 

Fredsrick W. Price. 


DISEASES OF THE PERICARDITBI 

PERICABDITIS 

The varieties of pericarditb which may be met with are the acute — which 
may be divided into the fibrinous or dry, and pericarditb with effusion, 
which may be sero-fibrinous, purulent, or hsemorihagic ; and chronic 
adhesive pericarditis or adherent pericardium. 


Acute PtRicABDiTts 

iEtiology. — ^The affection occurs most conuuonly in young adults, but 
may be found at any age, according to the infection wmeh causes it, and 
b more frequent in males. It b generally due to one of the acute infective 
diseases, espcdally acute and subacute riiennmtbm — the most common 
cause — ^pneumococcal infections, particularly empyema, and Eeptic®mia and 
pyaimia, pulmonary tobcrculosb la not rare, and mumps b a po^iblc cause. 
It abo occurs as a terminal event in various chronic diseases, e.ff. chroi^ 
ueplmtb, in coronary occlusion with inforetioo, neoplasm, usually metastatic, 
aadinperFoTatingKotindsofthcebest. 

Sero-fibrinous pericarditb usually begins as the fibrinous form, thb being 
quickly followed by a seroua exudate, hut it may start insidiously, e.g. in 
tuberculosb. 
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PuTvIfnl pfricarditis may result from a general fiystemie pyosmia occurring 
ia staphylococcal, streptococcal, pneamococca!, and rarely gonococcal 
infection. It may also follow the direct spread of infection from an adjoining 
focus of suppuration, as in empyema, or, much less common, a pulmonary 
Tomiea. Ilctmonhaijic pericarditis generally results from tulwrculosis or 
neoplasm. 

Pathology. — Acute fibrinous pericarditis may bp local or general in 
distribution. If local, the base of the heart adjacent to the great vessels is 
principally affected. In the early stages the smooth and shiny pericardium 
loses Its lastrc because the exndarion of lymph Coagulates on the surface, 
and this may wholly cover both the visceral and parietal pericardium. 
This layer of fibrinous exudate may assnme great thickness, and the 
resulting ragged honeycombed appearance has earned fisr it the title of 
" bread-and-botter " perieorditis. In at least most there is some 

degree of myocarditis. 

IlceofutioQ of the fibrinous exudate u usuaffy not complete and organiza- 
tion takes place, the results of which vary from what are called “ milk spots '* 
to various degrees of pcimaDent fibrous adhesions between the two layers 
of the pericarmum and adhesions outside the pericardium (see page 995). 

A few words about '* milk spots *’ or “ soldier’s spots " may hero be made. 
These are probably much more often doe to pressure outside the pericardium 
causing friction mitweco the two layers than the result of acute fibrinous 
pericaraitts. They are localized patches on the cpicardium which are slightly 
thickened, smooth, opa(^ue, and of tnflky-wbite colour. 

In sero-fihrinous pericarditis the serous exudate may vary up to a great 
amount which may even distend the pericardial sac and prodneo the pressure 
on the heart, the adjacent structures in the mediastinum, the lungs, the 
superior and inferior vena cava:, and tha bepalic veins. 

Symptoms. — In acute fihrinoyu pen’«awi7u the clinical picture varies 
considerably. Occasionaffy there » an absence of symptoms throughout 
the whole course. Usually there is a rise of temperature, and Occasionally 
the onset of this complication is sigpaUed by a rigor. There is generally 
shortness of breath. Discomfort or pain is perhaps usual. It may ^ in the 
pnccordium or referred to the upper part of the front chest, the neck, the 
left shoulder, the l^ft scapular region, or upper part of the abdomen. 
It may be constant and dull, or intermittent and sharp in character. 
If there ia pleuro-pcricarditis, particularly if the diaphragmatic pleura b 
involved, it may be severe and increased by detp breathing and cough. 
There may be Icucocytosis. 

The cardiac rate is generally increased. The characteristic physical sign 
a friction sound, and occasionally there ts a corresponding fremitus. The 
former usmally accorapanies both ventricular systole and diastole, is of a to- 
and-fro character, with generally a short pause between the two portions. 
Sometimes it is only ventriculo-systolic, while at others, when the inflamma- 
tion involves the auricle, it occurs daring auricular systole, ventricular systole, 
and ventricular diastole, giving rise to tnple sounds. In any cose, the different 
portions of the friction sounds do not absolutely coincide either in rhythm 
or duration with any period of the cardiac cycle, bebg rather later than any 
of them and usually heard during portions of more than one period. Tlic 
adventitious sound is osually first audible o>'er the apex or the of the 
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heart or over the right ventricle, but later may become audible over the 
whole prfficordiura. The area of the maximum intensity is variable, and 
does not absolutely correspond with any of the valvular areas. As a rule, 
the sound is cither not at all or only slightly conducted, and there is no 
definite selective direction of propagation. It is of a rubbing quality, and 
either coarse or grating or fine nod creating, and is saperScial, giving the 
impression of bemg produced immediately beneath the stethoscope, while 
moderate additional pressure with the bell of the stethoscope usually causes 
an increase in its intensity. The locality, the dbtribution, the character, 
and the loudness of the friction may quickly change from time to time. It 
may also not be so well heard when the patient is lying down as when he 
is sitting up. The heart sounds are generally audible. 

There may be physical signs of dilatation of the heart (see page 988). 

In sero-fbrinotM perienrditis the clinical picture varies with the amount 
of fluid and the rate at which it accumulates. If the amount is small there 
may be no symptoms. If, on the other hand, it is considerable or large and 
especially if the accumulation is rapid, discomfort and pain are usually 
increased though they may be even less. There may be a sense of oppression 
in the chest. Generally the patient has an anxious expression, and is pale 
and it may be cyanosed. Restlessness and insomnia are frequent, and there 
may be mild delirium, or drowsiness or coma, while occasionally scute 
cerebral attacks are met with. There may be effects due to pressure 
on the heart, the great vessels, the trachea, bronchi, lungs, the phreuio 
nerve, and the cesophagns. There may be such symptoms as faiDtoess, 
orthopacEU. paroxysmal dyspucca, an irn'totiog cougc, distension of the 
jugular veins, those of tij^bt'Sldcd heart failure, hiccough, and dysphagia. 

Unless the amount of fiiiid is such os to separate completely the two 
layers of the pericardium, friction sound usually persists. 

The cardiac rate is usually increased. If the amount of Quid is large, 
the systolic blood pressure falls and the pulse pressure is diminished, and 
the radial pulse may become very small or disappear during inspiration 
— the pulsus paradoxus. Not infrequently, particularly in children, there is 
prominence of the prtECordium, aud the iotercostal spaces may he widened 
or even bulge, as well as the ribs, and there may abo be protninence of the 
epigastrium, which may be due to downward displacement of the left lobe 
of the liver. Occasionally there is local cedema of the chest wall. There 
may be diminbhed expansion of the left chest, and abo fessened movement 
of the diaphragm, especially on the left side. As the amount of fluid increases, 
the apex-beat becomes less and less definitely felt, until it may be imper- 
ceptible unless the heart is fixed to the chest wall by adhesion resulting 
from a previous pericarditis. The area of cardiac impairment increases in 
all directions ana progressively, in some cases considerably and even very 
greatly. The shape of the area is affected by a change of position of the 
patient. In the recumbent position, the base of the cardiac dullness is 
broadened and the outline of the area of impairment as a whole is globular ; 
and there may be impairment of resonance in the cardio-hepatic angle— 
Botch’s sign. In the uptight posiUon the base becomes narrower and the 
outline of the area resembles a pear hanging down from its stalk, ^e 
foregoing may also be determined by radioscopy. This method of examin^ 
tion may, in addition, show diminution or absence of cardiac pubation. »With 

32 
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an incTtaaing aniOTint of fluid, itc eatdiac sounds become progressively 
diminished and mnfllcil. The prcaanre of tJje effusion on the left lung may 
result in tlallncM of percussion note, tubalar breathing, and jcgophony over 
the base— Bamberger’s or Ewart’s sign. In aomc cases the electrocardiograms 
are similar to thow of coronury occlusion. 

lij piiru^enl ptricar(i*ti$ marked tacbyc-ardia, persistent nnd severe pyrexia, 
which may be of the sejitic tjiw, often with rigors and sweating, increasing 
pallor and prostration, and increased leucocytosis may be present. 

Diagnosis.— The diagnosis of the fibrinous variety is usually not 
difiicult. It re^ts upon the detection of the characteristic friction sound. 
It should lx* dilTerentiated from a double endocardial murmur or, if the 
friction sound be single, from a single one by the absence of the features 
already desenbed. Moreover, tbe position, intensity, and character of the 
friction may alter in a fetv hours. It should aUo be distinguished from 
plcuro-pcricatdial friction. In tbft case of the latter, the friction sound is 
affectea by the different phases of respiration and is nbolishcd by iho cessa- 
tion of Irc.athiDg. Further, pleontio friction generally disappears with the 
effusion of fluid, whereas in reto-fibrinous pericarditis, friction is usually not 
abolished unless the quantity of fluid is great. 

8ero-fibriaous peric.ardtib can be diagcoseil from the crmieal picture 
described, and valuable help may lie obtained by X-rav e.TanunatioQ. ^\ent« 
dilatation of the heart, hydtopcricsrdiam, left localized plenral effusiou, 
pulmonary consolidatioo, thoracic aneurysm, enlarged glands, abscess of 
the mediastinum, and, particularly in the case of children, an acute abdominal 
condition should be excluded. 

The differential diagnosis from acute cardiac dilatation is sometimes 
difficult. In its consideration the following are of help : The matter of 
ictiologj*. In dilatation the apci-beat is generally diffuse. The first sound 
may not only be diuunulicd but may olso Im short, sharp, and clear. Except- 
ing in nutral bteoosis, the area of cardiao impairment does not extend eo 
high : It U increased laterally more than upwards ; and its shape is not 
affected in the manner described by a change of position of the patient. 
On X-ray exaininatioii there is also no diminution or absence of the cardiac 
pulsation. The abdominal organa are not dlsplawd downwanls. 

Prognosis.— The uiimcdiato outlook in the fibrinous variety dcpenib upon 
the rtiology of any associated morliKl affection ; in itself it is not of serious 
significance. That of scro-fibrinous pericarditis abo depends upon tbe 
severity of the clinical picture, and the oatorc and the amount of the serous 
exudatV. It is »CTioi« if the effusion is purulent or hajuionhagic. 

1*110 ultimate prognosia in both vanctics b related to the extent, the 
character, and tbe locality of any resultant chronic adhesive jicricardltb. 

Treatment. — Xaturally the canse and any associated morbid condition 
should r«eive attention. 

The general treatment li the same os that of acute simple cudocaidhb 
(see pp. 918. 919). 

In sero-fibrinous |>rricarditb, paraccnte'ib poricanlii should only be 
considered if there u reason to l^ere that the amount of fluid b such as 
to cause rtry eerious ctubamsament to the cardiac action, and b compara- 
tively rarely necesjary in rheumatic cases. The site choscu for thb rrocedore 
varies, and more than one may be tried if required, as the floia may be 
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localized doe to a preTioua attack of acnte pericarditis. It may be performed 
jQst outside the opex-bcat and just inside the area of cardiac impairment. 
Or high up in the angle between the ensiform cartilage and the left costal 
margin of the sternum, passing the needle upwards, backwards, and slightly 
inwards. Or in the fourth, or fifth, or, if the amount of fluid be large, the 
6bcth,_Icft intercostal space close to the sternum. Failing these, if the amount 
of fluid is large, in the left posterior thoracic wall, in the seventh or eighth 
intercostal space in the mid-scapnUr line with the left arm in a raised 
position. 

The treatment of purulent pericarditis consists in incision and drainage 
of the pericardial sac, unless the general condition of the patient is too grave 
to allow of it. 


CnnoNio Adhesivr Pehicaroitis oh Adherent pEmoARDimi 

In this form of pericarditis there are permanent fibrous adhesions between 
the two layers of the pericardium. 

Etiology.— -Tlie condition may follow acute pericarditis, or nuy be due 
to a primary chronic inflammation of untnomi tttiology. 

Pathology.— Chronic adhesive pericarditis varies considerably in its 
distribution and severity. The morbid afiection may bo coaveniently 
divided into four groups, namely : (1) Ijocalized, in whiefi event it is usually 
situated at the base of the heart close to the great vessels, o: near the apes, 
and the adhesions arc generally light. (2) The adhesions are extensive or even 
complete, but light. (3) They are extensive or even complete, and dense and 
exhibit much thickness, obliterating the sac and even firmly binding together 
the visceral and parietal layers— ^<roMic coiislrictive pmenrdilis. ^metimes 
the adhesions calcify. (4) The morbid process may occasionally extend 
outside the pericardial sacto in volvcthe mediastinum — mediaslino-^iicardilui 
in which condition there may ho adhesions between the pericardium and the 
mediastinal structures, the chest wall, the pleura, or the diaphragm. In 
the third and fourth groups the Large vessels entering and leaving tne heart may 
be constricted by the adhesions, and this may interfere with the influx and 
egress of blood- The venaj cav® are most affected. Constriction of the 
hepatic veins may give rise to chronic venous congestion of the liver, and 
ultimately some degree of cirrhosis — Pief^t disease or sytidrotne, or mediastino- 
pericardtaa pseudo-cirrhosis of the liver. 

In the first and second groups, the condition in some cases gives rise to 
slight or at the most moderate ca^iac enlargement. In the third and fourth, 
the heart is enlarged and, especially in the latter, it may be considerably eo. 

There is often co-existent chronic valvular disease, and if so it usually 
ffves rise to cairiino enlargement, and there tnsy also be involvement of the 
myocardium. 

Symptoms. — ^Taking all cases of chrouie adhesive pericarditis, in a large 
proportion of cases there is nn absence of symptoms throughout, and the 
condition may only be discovered at necropsy, or, if there is calcification, 
during radioscopy of the chest. The degree of symptoms depends upon how- 
much the morbid affection interferes with the cardiac action and so involves 
extra work on the part of the heart. 
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Iq the first two groups dpscribed.Bomc cases in the course of time exhibit 
alight or modernto cardiac insuCicicn^. 

The third and fourth groups alwn)’s entail extra wort on the part of the 
heart, and shortness of breath on exertion and evidence of congestive failure 
usually supervene in the course of time. The following signs may bo present : 
Pulsus paradoxus (sec p. 993). Prominence or, leas frequently, flattening of 
the prawofdium. The cardiac pulsation may be increased in area, and may 
occasionallv extend even from the second intercostal space to the apex-beat 
and from the right parasternal line to beyond the mid-clavicular line, and may 
be wavc-ldkC and undulatory in cbaracter. If there are adhesions between the 
pericardium and the chest wall there may be systolic retraction in the vicinity 
of the apex-bcat, of the intercostal spaces on either side of the Btornum, 
of the lower end of the sternum and of the adjacent costal cartilages, and 
in the epigastrium ; and if there arc adhesions between the pericardium 
and diaphragm, there may be the same in the region of the efeveuth and 
twelfth ribs posteriorly on the left side. The apex-beat and the left border 
of the heart may be displaced ontwatds, and the force of the former may 
be increased. There may bo little or no change in the position of the apex- 
beat and that of the heart with a change of position of the patient or on 
deep respiration. When there are adhesions between the heart and the 
diaphragm or etemum, there is limitatioo, or obsesco of movement during 
respiration. Diastolic collapse of the veins of the neck (Friedreich’s sign) 
is seldom present. A loud and rough first sound in the mitral area may be 
met with, and mav eimolsto a presystolic murmur. 

Radioscopy will reveal some o? the foregoing, sod in addition there may 
be : dimiabhed amplitude of the polaatlon of the heart ; bands of adhesions 
connecting the parietal perica^iom to the mediastinal structures,^ the chest 
wall, the pleura, or the maphragm; and calcification of the adhesions. 

In chronic constrictive pericarditb, visible distension and, it may be also, 
pulsation of the jugular veins hepatic enla^cment and ascites are out of 
proportion to mdema of the lower extremities. There may bo Bwclling of 
the face. There b a marked increase in the systeniic venous pressure. The 
puUe is small and the blood prcEsurc Is djminbhed. Pleural erfuaion is Bome- 
times met with. Unless cxtra-pcricardial adhesions are abo present, any 
enlargement of the heart does not exceed that of moderate degree. 

For clinical electrocardiography, see p. 1057. 

Diagnosis. — Thb ni-iy be a matter of very considerable difficulty. A 
poMtive diagnojib should not be nuide from the prcsenco of one physical 
sign alone excepting perhaps in the ease of systolic recession of the Bternum 
itself. It b, however, different when at least several ate present, especially 
if there b ripht-pidcil cardiac enlargement and failure m the absence of 
rritral and chronic pulniouary dbease, and particularly if there b n bi«tcry 
of acute pencardifb, of of acute or subacute rheumatic infection. Pulsus 

S aradoxns occurs also in aero-fibrinous pericanlitb and some other con- 
itiors. Slight Bystolic recession in the epiga,«itrium is not infrequent 
in health. St'stobo recession of the apex-beat, of the intercostal sp-aces on 
cither side of the ftcnium, and of the epigastrium may also be due to an 
enlarged fight veutricie; and that of the lateral and posterior tvalU of 
the left side of the chest has been ob^ntd in marked enlargement of the 
heart. Systolic recession of the stemom itself b perhaps j>atliogno!noiiic. 
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An absence of alteration of the position of the apex-beat and of the heart 
with change of position of the patient or on deej> respiration may be found 
in pleural adhesions. Radioscopy is a valuable aid in diagnosis. Evidence of 
calcification is pathognomonic. 

Constrictive pericarditis may be diagnosed from the clinical picture 
described. Recurring ascites in the absence of cederaa elsewhere is exceed- 
ingly suggestive. The result of electrocardiographic examination is generally 
of help. The condition should be diagnosed from true cirrhosis of the liver, 
tricuspid valvular disease (by less cardiac enlargement and the absence of 
characteristic auscultatory signs), ebronio renal disease, and polyserositis. 
Such is not difficult. 

Prognosis, — The outlook in the first two groups is good, the duration 
of life not being affected and the patient’s capacity little or not at all. The 
same largely applies in the third group in the absence of constrictive peri- 
carditis. If such is present, the immeawfe outlook h not anfav-oarable but 
in the absence of successful ^'urgical treatment a life of invalidism is almost 
always inevitable. The prognosis in mediastioo-pericarditis will depend upon 
the e.rtcDt of the morbid nflcctjon and the degree of any existing cardiac 
failure. 

Treatment. — If such is indicated, the various measures described on 
pp. 895-910 should be consulted. Otherwise the treatment consists iu the 
consideration of surgical measures in certaiu cases. 

There are two procedures, namely, that mtrodneed by Bauer, and the 
other by Delorme. The first is employed when there are extensive and 
firm adhesions between the pericardjum and the chest wall. ^ It consists 
in the removal of several ribs and costal cartilages on the left side over the 
pnscordltini, and dividing the adhesions. This is a comparatively single 
operation with a relatively low mortality, and is often very successful. The 
other procedure is used in chronic constrictive pericarditis with an absence 
of external adhesions. It consists of the removal from the surface of the heart 
of as much as possible of the adhesive tissue, and also dividing any adhesiona 
which may constrict the blood vessels. This is a much more difficult and 
dangerous operation, but in some cases the results have been brilliant. 

Surgical measures are only iodic.ated in carefully selected cases and if 
performed by those with Special skill and experience. 


HYDROPERICARDIDM 

A certain amount of fluid is usually found in the pericardium after death. 
In hydropericatdium, or dropsy of the pericardial sac, the amount is in 
excess. 

The condition is always secondary. It is usually due to cardiac or reusl 
disease, in which event there is generally hydrothorax or ascites, or both. 
Rarely it is the result of obstruction of the veins by aneurysm, enlarged 
glands, or new-growtbs, or of cachectic conditions. 

The cHniea! features are those of the primary affection and of sero- 
fibrinous pericarditis except that there is an absence of friction on auscultation. 
The prognosis is that of the primary condition. 

The treatment is that of the causal affection together with the restriction 
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of tlio dsily fttnotmt of fluid ftcd the odministratioa of diuretics. If urgent 
Bjmptoms appMT to demand it, paranccntesu may be performed ; this, 
however, is rarely ncces.'^ar)*. 


PYOPERICARDIUM. (Punilent Pericarditis, see pp. 992, 994, 995.) 


ILEMOPERICARDIUM 

By thia is meant the presence of blood in the pericardial sac, occurring 
apart from pcricartlitii. 

The condition may be due to rapture of the aorta, one of the coronary 
arteries, or the heart, perforation of the irsophagus, punctured wounds, 
or the result of purpura or scurvy. 

There may m sudden death : or there may be sudden pallor, syncope, 
and collapse, and the patient may live for some boun or even weeks or month*. 

Except in tome traumatic ca*es in which surgical interference is poaaible, 
the outlook i.s hopcieis. 

The trciitioent is limited to immediate surgical operation in certain cases. 


PNEUMOPERICAUDIUM 

Definition.— By iiiicumo|>vricardium is meant tLc presence of air in tie 
pericardial sac. It is a very rate condition. Pericarditis U always present, 
with serous (pneumchhyd.ropericardiiim), purulent (pneumo-pyopericardium), 
or hiomorrhagic (pneumo-ha'mopericardium) effusion. 

.etiology and Pathology. — TheafErclion may be due to woumU through 
the chest wall, or the result of communication vriih an air-containing organ 
or cavity, such ocenrs in abscess or gangrene of the lung, pneuoo* 
thorax, maliguant disease of the ccsophagus, gastric ulcer, and hep-atic 
abscess. 

Effurioii of Quid, \cry frequently purulent, usually devtioja in the 
course of time 

Symptoms.— The onset may be Hudden or gradual. Breathlessnes.*, 
p«t?cordial discomfort or even pain, famtness or syncope, and cyanosis are 
the most constant symptoms. There may bo a certain amount of bulging 
of the prmcordiuin; the apex-beat is diminished in force or even absent; 
on percussion, a tympanitic note is to be observed ; and the cahbac aoutwB 
are diminished. On X-ray es.annnBtioii the oir within the i)oricardiuni is 
evident. 

If flnid is present the tytn}>acttic area dimiuLihns. and lUs alto variit 
according to the position of the patient. In the recnnilient position it may 
be heard over moat of the prccordium, while if the patient be sitting upright 
the lower part of the pra<ordIufn bwmes impaired and the upper part 
hj'pcf-rcsonant. Tliis is confirmed by X-ray examination. On auscultation, 
metallic and splashing sounds, resembling those produced by a water-wheel 
or A churn, synchrouoos sritb the movements of the heart, arc audible ; 
these Bometimea become more proocranced on slialring the patient, and 
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occasionally may be heard at a considerable distance. Pericardial friction 
is sometimes also to be noted. 

Diagnosis. — The diagnosis is not didicalt when the features enumerated 
are present. Care, howorer, should bo taken to exclude a large pulmonary 
vomica in the ncighbourhor^ of the heart, a left-sided pneumothorax, and 
dilatation of the stomach. 

Prognosis. — ^The majority of cases die within the course of a fen* days. 
Traumatic cases, however, have been known to recover ; the wound may 
heal and the air be absorbed. 

Treatment. — In traumatic cases, paracentesis of the pericardial sac, 
with free incision and drainage if the Giiid be purulent, is advisable. In 
other cases, treatment is usually palliative. 

TUBERCULOSIS OF THE PERICARDIUSI 

Tuberculosis of the pericardium is not so rare as is generally supposed. 
It is usually secondary to tuberculosis of the mediastinal glands, the pleura, 
or elsewhere, but it may be part of a generalized tuberculosis, and some 
cases have been recorded in which apparently it w.as prima^. 

The morbid affection may be of the fibrinous type, ending in adhesions, 
>vhich may be very thick ; or it may give rise to effusion, varying from .s 
small to a very large amount, in which event the membrane is often thiekened 
and sometimes the Quid is hsmorrbagic. 

In the case of fluid the onset may be slow and insidious. There may be 
pressure symptoms. The conditions ni.ay ho recognised by percussion and 
X-ray examination. 

In tuberculosis of the pericardium there may be, in addition to the usual 
symptoms, loss of weight and strength, and pyrexia. 

A diagnosis may be made from an absence of rheumatism or other cause, 
the features described, and there may be evidence of tubercnlosh elsewhere 

The fluid sometimes resolves spontaneously. The treatment is that of 
pericarditis together with that of tubcrculoBis. 

Fp.EDBRrcK W. PnrcE. 


OTHER DISEASES OF THE HEART OR 
PERICARDIUM 

ANEURYSM OF THE HEART 

Aneurysm of the heart may occur in its valves, or walls, or in the coronary 
arteries. 

Acute aneurysm of the valves may occur in septic endocarditis, the 
semilunar being more commonly affected than the auriculo-ventricnlar 
valves. The aneurysm bulges in the direeriou of the blood current. Rupture 
may take place, giving rise to perforation and ^nilvular incompetence. 

Acute aneurysm of the walls of the heart may take place in acute mural 



1000 DISEASES OF THE CIRCULATOHY SYSTEM 

septic endocarditis, nsnally in th« interrentricolar eeptoin, in tie neigi- 
Iwurhood of tie nndefendca space. A diagno-«i3 is ecarcclr possible. 

Chronic aneurjsm of the walls of the heart is comparatively rare. In 
the vast majority of cases it is the result of coronan* occlusion with infarction 
of the heart (see page 1025), but occasionally is due to fibrosis of the myo- 
cardium independent of such, and rarely to tranmn, the roanit of a stab, 
or to gumma. 

In the majority of cases the anterior apical portion of the left ventricle 
is affected, or, less frequently, the nnenrysm is found in the posterior wall 
of the left ventricle near the base. The aneurysm consuls of a localised 
depression or a sac, communicating with one or more chambers of the heart, 
the sire varying from that of a small marble to an orange, or even larger. 
Its wall is formed of fibrous ti«suo and tookW-ccUs, in varying propotrion, 
according to the length of time il has been in existence. Occasionally a 
certain amount of calcareou-S matter is prc.sent. The endocardium is thickened 
and is often lined by laminated clot, which may give rise to eml>oli. The 
pericardium over the afTecteJ area b nsually adherent. 

The symptoms of aneurysm arc those of general cardUc failure. The 
area of cardiac impairment may be increased, and occasionally a tumour 
in the region of the apex may be detected. 

A diagnosb may Ic made from the butory, the clinical feotnres, and the 
results of X*ray examination. 

Sudden death b not of uncommon occurrence, although rupture b com* 
paratlvely rare. 

Aneurysm of a coronary artery b very rare and is usually due to atheroma. 


CONTUSION OF TUB IIEAIIT 

Contusion of the heart may result from the driver of a motor car being 
thrown violently against the steeraig-wheel, a very severe direct Mow to 
the chest wall, comprc&sion to the thorax, or a fall from a height. The 
results thereof may be severe cardiac failure, angina pectoris, the various 
forms of arrhylhmw, includmg extra-systoles, heart-block, auricular fibrilla- 
tion, and auricular flatter, ss-mptoms and electro-cardiognphic changes 
resembling those of coronary occlusion, or even rupture of the heart. 


WOUNDS OF THE ITE.ART 

Wounds of the heart arc not of very uncommon occurrence. They may* 
be the result of stabbing, or bullet wounds, fragments of shclb, a paracentesis 
needle, fracture of the sternum or the ribs, or the passage of a foreign body 
from the oaophagns. Recovery occurs in a fair proportion of cases, cspecblly 
when due to stabbing. Treatment of these cases b purely surgical. 


RUTTUItE OF THE HEART 

Rupture of the heart is a rare event. In the majority of cases it b the 
result of coronary occlusion with infarction of the heart, occasionally fibrosis 



CONGENITAL HEART DISEASE 1001 

of the myocatdium, and rarely fatty degeneration, in each event occurring 
nearly always during exertion. It is rarely due to wounds or contusion 
of the heart. 

In the first group of cases, in the majority the anterior apical portion of 
the left ventricle is affected, or, less frequently, near the base of that chamber 
or in the interventricular septum, and ruptnre occurs nearly always daring 
physical exertion. 

Rupture of the heart may result in sudden death ; or its occurrence may 
be indicated fay sudden agonising pain, intense dyspnoea, pallor, syncope, 
and collapse. In the latter ease, the patient may live for some hours or even 
days. 

TRAUJIA OF THE HEART 

Trauma of the heart comprises contusion, wounds, and rupture of the 
heart, and, in addition, rupture of a valve (see pp. 961 and 966), auricular 
fibrillation (see p. 930), auricular flutter (see p. 934), and rupture of a coronary 
artery. 


NEW-QROWTHS OF THE HEART ANT) PERICARDIUM 

Neoplasms arising from the heart or pericardium are rare and relatively 
unimportant. Secondary neoplasms resulting from jnetastases from 
mali^iant dLicaso elsewhere in the body, or from direct extension of malignant 
disease of the msophsgos and lungs, are much more common than primary 
neoplasms, of which sarcoma and myxoma form the roost frequent t^es. 

It is seldom possible to diagnose neoplasms of the heart and pericardium 
before death. Radioscopy has permitted a diagnosis in rare instanoes. 
The prognosis is hopeless, and treatment by eurgery or radiotherapy in the 
few cases recognised during life has been of little avaO. 

CONGENITAL HEART DISEASE 

iEtiology. — Congenital heart dfaease is comparatively rare ; it is found 
in about 2 per cent, of all patients suffering &om organic morbus cordis. 
In the great majority of cases the condition is the result of some abnormality 
of development, bat very accssha&Uf « feetsl endocarditis trouid appear to 
bo responsible. Heredity is probably a factor. The incidence is said to be 
relatively more frequent in first-bom children. Some of the individual 
lesions are equally distributed among males and females, but in Maude 
Abbott’s classical series, certaia conditions, such as primaiy deitro-cardia, 
cor biloculare, cor triloculare and co-arctation of the aorta were found 
to be much more common in the male 5 and simple patency of the ductus 
arteriosus was mote frequent in the female. The right side of the heart 
is mote often affected timn the left, and the pulmonary orifice very much 
more frequently involved than the tricuspid. 

Other congenital anomalies are often present in congenital morbus cordis. 

Varieties. — ^There are many varieties of congenital heart disease. A 
combination of several lesions is usually present, a single lesion being un- 
common. 
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In ectopia cotdb the heait b Ktnated ootside tbe thoracio cavity ; it 
may lie in tbe neck (ectopia cemeaUs) or outside the cbcet wall (ectopia 
pcctoralu), or in the abdominal cavity (ectopia abdomlnalla). In m<so* 
cardia, tbe heart occupies tbe nieeiat position of tbe thoracic cavity, tbe apex 
being in the epigastrium. 

In dcxtro*cartiia, tbe heart lies on the right side of tbe thoracic cavity, 
with the aortic and mitral orifices on the ngbt, and the pulmonarv and 
tricusjiid orifices on the left, side. This variety of congenital heart diaease 
is lunally associated with transposition of the viscera. Dextro-enrdia without 
transposition of other viscera is very uncommon, and when it occurs it is 
generally accompanied by some other cardiac lesion. 

Defects of the pericardium may bo met with. 

Defects fn toe l.vTERACRtcuuin SErrun. — The foramen ovale is u 
valvc-hkc opening between tbe auricles that during fmtal life allows tbe 
passage of Idood from the venous to the arterial circulation without going 
into the lungs. It usually closes soon after birth and is generally completely 
impervious within a few weeks of life. The membrane closing the foramen 
ovalo may, however, be defective at one point, leaving a valve-like slit, or 
It may be perforated by email fenestrations. Such changes may be observed 
in about one-fourth of all post-mortem examinations, and aio cot to he 
regarded as of any clinical importance. A widely patent foramen ovalo 
mav occur without other congenital abnormalities, but ts generally associated 
with such lesions as pulmonary stenosis, or transposition of the great arterial 
tranks. Rarer coogcmtal defects in the interauncular septum are a per- 
sistence of tbo ostium primum, which Is a circular or crescentic orifice xn the 
lower part of tbo interauticalat septum, of a persbtcnce of the ostinm 
sccundani, which is an orifice in tbo npner part of the intGraurieulor septum. 
More rarely there may Ui an entire aWnce of the interauncular septum, 
rise to a tlLWe-cUacnbered heart (cot triloculare biveutricttUMl if two 
vcntnclcs ere present, or to a two-ebambrred heart (cor bilocnlare) in the 
case of a eingie ventricle. Thcie lesions date from an eotlicr stage of fmtal 
life ; they are of more serious significance aud are generally accompanied 
by other lesions 

Devects u« tuk IsTERvmmHCOLAii Seitum. — .\ccoTding to some 
obsejver#, a partial defect is found in about SO per cent, of all coses ibowing 
cridenc* of congeiutal heart disease. The usual position of the defect is 
at the base of the heart in tbe region of the i»ors membranacea or so^ailled 
undefended fibrous space. MTicn the condition exists alone, it is called 
Roger's dbcase. Tins is relatively rare, comprising only 4B of the 255 cases 
of congenital heart disease with a defccUvc interventricular septum collected 
by Maude Ablwtt. The great majority of cases are osoociated with other 
congenital cardiac lesions, sneb os pulmonary stenosis or atresia. The 
commonest of all combinations of congenital cardiac lesions consists of a 
defective intervLutricular septum, a pulmonary stenosis, hypertrophy of 
the right ventricle and dcitraposition of the norta— known as the tetralogy 
of Fallot. In such ca.«e3 the patency of tbe interventricular septum may 
to some extent be a compeusator^ toeclianism for tbo purpose of rellyving 
tbe increased pressure within the right wntricle. A defective interventricular 
aeptum may involve tbe aoricnlo-ventricular bundle and so cause a con- 
genital auricuIo-%eutricubir heart -block, partial or complete. A complete 
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absence of the interventricnlar eeptnm is only rarely met with. There will 
be either a resultant three-chambered heart (cor triloculare biatrium) or a 
two-chambered heart, depending upon whether there are two auricles or a 
single auricle. 

Dzfects oy TDB Pi^MoWARY Artsiit. — One of the largest groups of 
congenital heart disease is that of pulmonary stenosis — indeed, it is perhaps 
the most common congenital cardiac defect. In such, a patent interveatricular 
septum is present in the great majority ; a patent foramen ovale is of not 
inirequent occurrence ; while the dnetos arteriosus may often remain patent. 
Pulmonary atresia, or complete obliteration of the pulmonary orifice, is 
much less common than stenosis, and is always associated with a patent 
interventricular septum, the blood supply to the lungs coming from the 
aorta through a patent ductus arteriosus. Pulmonary stenosb of congenital 
origin usually consists of a fusion of the cusps into either a diaphragm or a 
funnel. While the lesion is much more frequently due to a defective develop- 
ment, in some cases it is the result of a fmtal endocarditis. In many cases 
of pulmonary stenosis, tho valve itself may be normal, the stenosis affecting 
the region of the infundibulum an inch or so below the valve, so that the 
condition would mote correctly be termed infundibulum stenosis. Tho 
effect of lesions of the pulmonary valve is mainly on the right ventricle, 
usually giving rise to a considerable and it may be even great degree of 
enlargement. Pulmonary stenosis is commonly found in association with 
a patent interventricular septum, dextraposition of the aorta and hypertrophy 
of the right ventricle — Fallot'e tetralogy. A patent interventricular septum, 
ox a patent interauricnlar septum, or a patent ductus arteriosis, in conjunction 
with a congenital pulmonary stenosis is to be regarded, to a great extent, 
as n means of compensating for the increased blood preesnre in the right 
ventricle and so helping to maintain a more efiicient circulation. 

An abnormal number of cusps — two or four — of the pulmonary valve may 
sometimes be noted ; a congenital Tegnrgitation of the pulmonary valve is 
very rare ; and persistence of the truncus arteriosus is extremely uncommon. 
Other anomalies of the pulmonary artery ate very rarely met with. 

Stenosis and atresia of the aortic onfice are much less frequent than of 
the pulmonary. Congenital aortic incompetence is extremely rare. 

Co-ARCTATiON OF THE Aorta. — This is R localised narrowing of the 
aorta, of varying degree, in the neighbourhood of the insertion of the ductus 
arteriosus, which may remain patent. The condition is more common in 
males than in females. While a pronounced degree of the defect is com- 
paratively rare, slighter grades are not uncommon and may often escape 
detection. Two varieties of co-arctation of the aorta have been describe, 
namely, nn infantile and an adult. In tho first, tho whole of the isthmus 
of tho aorta, or the part between the origin of the Ipft subclavian artery 
and the ductus arteriosus, is narrowed. The blood usually enters the descend- 
ing aorta mainly through a patent ductus arteriosus. In the adult variety 
there is a localised constriction of the aorta at, or most often just below, 
and only rarely above, tlie jaserfioa of the ductus arteriosus. This type 
would seem to be associated in some way with the spread of the process 
which leads to obliteration of the ductus arteriosus to the walls of the aorta, 
or with traction of the ductus. In many cases of the adult variety the 
ductus arteriosus remains patent. In the variety with a cloadd ductus an 
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elaborate collateral circulation is ilcrelo|«id, the blood being carried to the 
lower part of the l)odf by means of widely dilated and tortuous internal 
rnammar)', scapular, intercostal and deep epigastric arteries. Other con* 
genital heart lesions may co-cx«t, but usually such is not the case. The 
aorta is dilated above the site of the coostsietton, and narrowed below with 
slight dilatation immediately beyond the constriction. 

Ilyporhisia of the aorta, or narrowing of the lumen of the aorta, through- 
out its whole extent, with diminished size of the heart, has been dcscrib«l 
by Virchow. Other associated congenital heart lesions may be present. 

Dextraposition of the aorta, so that it lies astride both V'cntricles, has 
already been lefcned to as part of Fallot’s tetralogy. A right or double 
aortic arch and other variations have been described. 

Transposition of the great veascls, so that the aorta arises from the right 
ventricle and the polmon-nry artery from the left, occurs very infrequently. 
Other co-existing congenital lesions, such as a patent iDtcrauricalar septum, 
or a patent interventricular aejituio, or a patent ductns arteriosus, are 
usually present. Other malposuions of the pulmonary artery and aorta, 
as, for example, both trunks arising from the left ventricle, have been 
occasionally recorded. 

Supernumerary cusps of the sort ic valve are seldom met with, but a bicuspid 
aortic valve is of relatively cot&mon occurrence. Lewis has pointed out 
that n coogcaitnl bicuspid aortic valve is apt to bo the site of a subacute 
bacterial endocarditis in later life. 

PsTtST Docrua Abtebioscs.— T he function of the ductus arteriosus is 
to divert most of the Hood in the foetus from the pulmonary artery into the 
aorta. It usually closes soon after birth. A patent ductus arteriosus is, 
however, a relatively frequent congenital lesion. It may vary in degree 
from a very fine passage to a comparatively wjdo canal. It may occur 
without any other conccmtal cardiac defect, but is snoio commonly com- 
pensatory to some auen lesion. Thus, it may be a.«sociatcd with a pul- 
monary atcDOsis, in which c-asc it serves to convey the blood from the aorta 
to the branches of the pulraonan' artery; or with the congenital tyqw of 
co-arctation of the aort.a, in which event it wiU enable the aorta to bo filled 
with blood from the pulmonan* artery. 

Congenital anomalii-a of tho aunculo-vcntricular valves occur very in- 
frequently. In this connection, a considerable proportion of cases of tri- 
cuspid stenosU or atresia are congenital in origin, while tricuspid incom- 
petence is rarely so, though it nuiy be associated with pulmonary atrc-sia. 
Congenital le.sions of the mitral ralve are much more rare than those of the 
tricuspid orifice. 

Anonialiea of the coronary arteries and of the great veins, and arterio- 
venous aneurysm arc very rarely found. 

Symptoms. — The subjective symptoms of congenita! heart disease vary in 
intensity according to the site and degree of the lesion. Septal defects 
generally hare a less disturbing effect upon the circulation than stenosis or 
atresia. 

In cong'^nital heart disc,-iift the symptoms are uraally apparent soon after 
birth, but on the other hand nothing abnormal may be obvious until later 
on in life, and in some coses of septal defects the aff>-ction may l>e discovered 
only on physicnl examination or at ueefopey. 
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Shortness of breath and cyanosis are the most common symptoms. The 
former is more freqaent and may vary fcora a simple increase in the respira- 
tory rate to extreme dyspnoja when cardiac failure is present. The degree 
of respiratory discomfort will depend upon the amount of oxygen unsatura- 
tion. Dyspnma may occur in paroxysms during the time when there is a 
temporary increase in the amount of blood shunt^ into the systemic circula- 
tion, which in turn nmy lead to tho Dccurrence or an increase of cyanosis. 
"When there is marked dyspneea, cough is common and haemoptysis is not 
infrequent. 

Cyanosis is foond, in a slight to marked degree, iu about half the cases ; 
the term “ morbus cmruleus” has, indeed, been applied to congenital heart 
disease. Tho cyanosb is in part due to the passage of unaerated blood 
directly from the right heart to the arterial system and in part to deficient 
oxygenation of the blood in the lungs, the latter the result of disturbances 
in the pulmonary circulation. Cyanosis will be seen in the skin and mucous 
membranes when the volume of reduced hxmoglobin in the capillaries rises 
above 7 per cent. It is usually most marked in the lips, nose, the malar 
region and the fingers and toes, being especially noticeable in the nails. 
It may be confined to these localities, or may be more general. The degree 
of cyanosb varies np to a deep pnrple, and b increased on exertion. The lips 
and noatrib may exoibit thickening, and dabbing of the terminal phalanges 
of the fingers and toes is usually present, due to chronic venous congestion. 
In cases showing cyanosb, the blood b fonnd to have increased viscosity, 
and its specific gravity may be as high as 1070. There is a considerable 
increase in the number of eiythiocytea, and the nomber may occasionally 
reach 0,000,000 per cable millimetre, and rarely even more. The bosmoglobin 
b abo increased, and may be up to ICO per cent. The leucocyte count b 
unchanged, unless there b a complicating infection. 

The temperature of the skin tends to be snbnormal. The subjects of 
congenital heart dbease arc very susceptible to any fall of temperature, and 
are particularly liable to attacks of bronchitis. There b generally retarda- 
tion of growth, and in many cases wasting. The mental condition b, as a 
rule, backward, and the patient b frcqaently dull and lethargic. As the 
re^t of anox£Bmia, there may be syncopal attacks, which may even give 
rbe to prolonged unconsciousness, wlulc epileptiform attacks may abo occur. 
There is a tendency to hemorrhages from the nose ond gums, and less often 
from ffie lungs. 

The pube may be quickened in rate. There b usually evidence of cardiac 
enlargement, of varying degree, the right side of the heart being especially 
affected. Frequently a murmur, and sometimes a thrill, usually systolic in 
time, are to be noted. 'While the point of maximum intensity of the murmur 
b commonly over the pulmonary area, it may be difficult or impossible to 
define. Usually the murmur is rough and harsh, and may be very loud, 
though it may he faint. The pulmonary second sound may be normal, 
diminished or increased in loudness. Ubtension or pulsation of the jugular 
veins may be present. The veins of the retina are dibted and tortuous, 
and both arteries and veins are much darker than normal. When there b 
marked congestion, retinal haemorrhages may occur. 

Other bodily malformations are not infrequently to be noted. 

Indications of increasing chronic venous congestion, such as cedema, 
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wbicb Bt & Utcr stage becomea general, hicmonbagcs, hepatic enlargement, 
albuminDria, bscmoptysis and tracaadaticn of 6ald into the serous sacs ms^ 
supervene. 

The chief complications of congenital heart disease are subacute bacterial 
endocarditis or endarteritis, one of the sente infective diseases, especially 
pnenmonia and pnlmonarr tnbercnlosis, syncope, coma, convulsions, and 
hemiplegia, the reanlt citner of thrombosis or hremorrhage. Pamdoxical 
embolisn) may occurdn subjects eritli a patent septum. 

“We will DOW pass to the consideration of tne symptomatology of the 
individual lesions. 

In dcxtro-cardia there is osnally an absence of any snbjective symptoms, 
and tbc lesion is only discovered accidentally, unless some other congenital 
abnormality causes symptoms. The apex-i^at is on the right side of the 
thorax, and the point of maximum intensity of the aortic second sourtd is 
on the left instead of the right aide. X-rsy examination will reveal the 
condition. The other viscera are usually transposed, and if such is not the 
case, there is generally aomo co-existing cardiac lesion. 

In uncomplicated patency of the intcrauricular septum when the defect 
is small, not infrequently there is an absence of subjective symptoms, and 
consequently the condition may not be discovered doring life. In the ease 
of a wide patency, the heart is enlarged, especially the right auricle and 
the right ventricle, which apparently receive additional blow from the left 
suriele. Systolic murmurs are present m about a qnarter of the cases, and 
are best h&vd over the base or tue mldsteraa! region : and rarely a thrill has 
been noted. Hadioscopy may show enlargement of the right auricle and 
right ventricle, a prominent pulmonary arc and distension of the pulmonary 
branches. 

Wlicn patency of the interventricular aeptnm exists alone, t.e. Rogers’s 
disease, the subjective symptoms may be slight. Cyanosis will not be 
present unless there is a vcno-arterial shunt permitting onc-third of the 
venous blood to pass through the septal defect from the right to tbc left 
ventricle. If the defect b large, the right ventricle will bo hypertrophied. 
The characteristic signs of a patent interventrienbr septum are the 
presence of a systolic murmur, sometimes accompanied by a thrill, heard 
best in the thinl and fourth left intercostal spaces just to the left of the 
sternum, but it may be audible over the whole of the pnccordium and both 
sides of the chc/t posteriorly. It b not conducted to the vesseb of the neck. 
The intensity of the tnnrmur will vary inversely with the abe of the defect 
in the septum, and patients with loud munnuiu may have no symptoms. 
In tho.se cases described by Roger, tbe tnurmnx commenced early in systole 
and was prolonged into diastole, and the point of znaximom intensity was 
in the middle line over the npper third of toe praxmrdial region. In patency 
of the intcr%'entricalar septum, tbe second sonnd at tbe base in some cases 
b obscure, and m others is quite distinct. Usually there are manifestations 
of other coDceDil.*!! cardiac Ic-sions, and these then predominate. 

In congenital pulmonary stenosis, cyanosb is a fcalnrt in the vast majority 
of case.^, because some other lesion u luually present. It b then noted 
within a few weeks of birth, but in rare instances may only make its appear- 
ance some yeaw afterwards. CTuhbtng of tbe fingen, polycythsmia and 
defective growth are common. 
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Aa regards physical signs, see pp. 974, 976. 

In cases of Fallot’s tetralogy, enlargement of the right ventricle in con- 
junction with the elevation of the cardiac aper from the diaphragm tends to 
produce a radloscopic outline resembling a wooden shoe, the so-called " cosur 
en sabot." There may be concavity or conveadty in the region of the 
pulmona^ artery. The ascending aorta is seen to pass op on the right side 
of the spine. 

The physical signs of congenital stenosis at the aortic orifice are the same 
as those of the acquired form of the disease. 

The evidence of co-arctation of the aorta may be so slight that the lesion 
may entirely escape notice during life. The condition should be suspected 
when there is an inequality of blood pressure ond pulse voloraa in the arms 
and legs respectively ; the brachial systolic blood pressure may be con- 
siderably raised, even up to 200 mm. or more, while the femoral blood pressure 
is low, 100 mm., and the femoral pulse is small. The pressoro in both arms 
is generally equal, except in those infrequent cases in which the co-arctation 
occurs prorimal to the origin of the left subclavian artery. There is evidence 
of a compensatory collateral circulation, and the internal mammary, inter- 
- costal, scapular and deep epigastric arteries may be dilated and tortuous. 
A long systolic murmur, rarely accompanied by a thrill, may be beard over 
the aortic area and prascordium, and tW murmur ma^ be transnutted alone 
the course of the dilated anastomosing vessels. A-ray examination will 
show enlargement of the left heart, while there is a decrease or an absence 
of the shadow of the aortic knob with dilatation of the ascending aorta 
and the first part of the aortic arch. Erosion of the ribs by tlo dilated 
intercostal arteries may be seen, hlatked co-arctation of the aorta may lead 
to heart failure, while rupture of the aorta, apoplexy doe to cerebral 
hcemorrhage, and an infective endarten'tb invading the area of the co- 
arctation may occur. 

Hypoplasia of the aorta may be accompanied by a tendency to pallor, 
with slow and incoiuplete growth and a generally bockward development. 

When a patent ductus arteriosus occora alone, there may be an absence 
of subjective symptonis. lu other cases, them may be shortness of breath 
and slight cyanosis. ^Vheu the lesion is compensatory to some associated 
congemtal abnonnolity,sncb, for example, as a pulmonary stenosis, shortness of 
breath and cyanosis may be marked, and the patient is often under-developed. 
Characteibtic of a patent ductus arteriosus is the presence of a murmur with 
certain features. Its point of maximum intensity is in the second left inter- 
costal space close to the sternum. It may bo systolic in time but usually 
is continuous during systole and diastole, beginning shortly after the com- 
mencement of the first sound and extending into a considerable part of 
diastole and it may be persisting throughout the cardiac cycle, frequently 
with systolic accentuation. The murmur is loud and harsh. It has variously 
been described as resembling the sound of a humming-top, or a mill-wheel. 
It is well conducted towards the left clavicle, but is not propagated do^wards 
to the right or into the carotid arteries. There is generally a thrill. The 
second sound in the pulmonary area may be accentuated. Enlargement of 
the right ventricle and the conus arteriosus will tend to occur, and X-ray 
examination will show an abnormal bul^g of the left upper border of 
cardio- vascular shadow. As was pointed out by Gerhardt, the area of cardiac 
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impairment may extend nndaly to the left of the eternal border. In ex* 
ceptionnl coses the patent ductus arteriosus may be the seat of an aneurysmal 
dilatation. 

For Clinical ElectrocardiographT in CongcnitAl Heart Disease, see 

pp. 1911. 1012. 

Diagnosis. — While it « usually not difficult to say that congenital heart 
disease exists, the diagnosis of the variety is often fraught ^vith preat difficulty 
because of the frequent combination of defects and the voriability of the 
phyrical signs. 

In considering the question of diagnosis, the historj’ of the case, the 
subjective symptoms, the existence or otherwise of evidence of enlargement 
of the right side of the heart, and the time of occurrence, the point of maximum 
intensity and the direction of selective propagation of any existing murmur, 
arc all points which should be taken into account. X-ray examination may 
famish valuable information with regard to differential magnosb. 

With regard to the diagnostic value of the various aymptoms, it may be 
remarked that cyanosb, even of marked degree, may bo present during an 
attack of acute brouebitb in infancy and early childhood, especially in 
anremic and rickety’ subjects, and also in cretinbra ; and that clubbing of 
the fingers may exist in the acquired form of heart dbease, more especially 
in mitral stenosb, while it may bo absent in the slighter forms of congcnilal 
dbease. It U abo necessary to point out that in some cases of cougenital 
heart dbease the right side of the heart may be only slightly enlarged. The 
murmurs are usually systolic in time, and loud, and their point of maximum 
intensity and direction of selective proragation ore not so typical as those 
of the acauired form of heart dbease. In coses of a non^functional systolio 
murmur, haring its pomt of maximum intensity over the pulmonary area, 
the possibility of congenital heart dbease should be thought of. It may, 
however, bo exceedingly difficult, and indeed impossible, to distingnbh 
functional basic murmurs from those of congenital heart dbease during 
infancy and childhood by means of aa'coltatioQ alone, though such murmurs 
ora usually not so hanb os those due to congenital defects, and arc not 
accompamed by cardiac enlargement or cyanosb. It should be recognbed 
that a continuous murmur occupying systole aud diastole may abo be due 
to a venous hum transnutted from the neck os well as to artcrto-vcuous 
aneurj’sm. 

If there be a hbtory of a marked cyaocsis soon after birth, and of the 
presence of clubbing of the fingers, evidence of enlargement of the right side 
of the heart, and a systolic thrill and murmur whose point of maximum 
mtensity and direction of selective propagation are not so typical as those 
of the acqnircd form of heart dbease present in early life, a positive dbgnosis 
of the congenital form of heart disease » not difficult. The dbeovery^ of 
congenital anomalies ebevhero in the body favours the diagnosb of congenita! 
heart disease. 

With regard to the differential diagnosb of the variety of the lesion or 
lesions, the reader b referred to the section on Sprmptoms, pp. 1001-1000. 

Prognosis. — The prognosb of congenital teart disease exhibits wide 
variation. If the defect be slight, as, for example, a patent foramen ovale 
or a small opening in the interventricolor reptum, a considerabb proportion 
of cases may live to an advanced age without experiencing at any rate 
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ptononnced ffubjcctive symptoms. Even in these cases, however, there is 
a liability to bacterial infectioD, especially of a streptococcal nature. Such 
is by no means infrequent, particularly in the case of bicuspid aortic valves 
and a patent ductus arteriosus, and is of serious significance, being always 
fatal. If the defect is severe, the pro^osis is more serious. lu a large 
proportion of cases the duration of life is brief and, indeed, the individual 
may die a few hours after birth. According to Paul White, the prognosis 
depends upon two factors : (1) The degree of anoxiemia, which is indicated 
to a certain extent by the degree of cyanosis ; and (2) the amount of direct 
strain on the heart. It should be remembered that anoxxmia and cyanosis 
are not strictly comparable, for if there is a polycythsemia there may be a 
sufficient quantity of oxj’gen in the blood for the tissues, and yet there may 
in addition be enough reduced baimogiobin to cause the epanosts. Lastly, 
the prognosis is much influenced by whether the patient is well protected 
against an unfavourable environment and intercurrent disease. 

Ectopia cordis is rarely compatible with extra-uterine life. Meso-cardia, 
dextro-cardia and defects of the pericardium are compatible with long life, 
liife cannot exist with a hilocular heart. Trilocolar heart is compatible 
^th life for some years, and, Indeed, instances have been recorded in which 
individuals have lived to adult age ; usually, however, the period of life 
is short. Persons suilciLDg from septal defects not infrequently live to an 
advanced age. 'When patency of the interventricular septum occu» alone 
and the opening is not large, the iodh'idual may live to past middle life ; 
when it occurs in association with other lesions, the prognosis depends upon 
the latter. The pronosU of an individual suffering from pulmonary stenosis 
depends upon, besides those points already mentioned, whether there is a 
patent interventricular septum to afford relief to the over-distended right 
neart. Death may occur, on the one band, within a few hours after birth, 
while, on the other, in the case of lesions of slighter grade, life may he pro- 
longed for 5, 10 or 20 years, and occasionally even to middle life ; indeed, 
if a patent interventricular septum be present in these slighter lesions, cases 
have been recorded in which patients nave lived to the age of (50. Taking 
cases of pulmonary stenosis as a whole, however, most of the patients die at 
an early period of life. Pulmonary atresia is a much more serious condition, 
and life is prolonged for only a brief period. C^ses of stenosis at the aortic 
orifice very rarely survive birth, and in those in which stenosis exists above 
the. cutsanc*. of tho duotuo aitcnoBoa, lift ia prolonged at the outside for a 
few months only, hut when just below the entrance of the duct it may be 
prolonged till middle age or over. Cases of transposition of the great vessels 
do not survive for more than a few hours unless there is a septal defect, in 
which case they may live for some years, and instances up to adult or even 
middle age have been recorded. Persistence of the ductus arteriosus is not 
infrequently compatible with adult Ufe, and individuals have been known 
to have lived even to old age. 

Treatment. — The general measures previously laid down are applicable 
also to this affection. It is particularly important that the patient should 
be kept warm, and it is imperative that careful and detailed measures should 
be adopted for the prevention of bronchitis ; if bronchitis should occur, 
adequate treatment should be adopted without delay. Even in the least 
serious lesions, care ahonld be taken to guard against infection. ^Vhe^ the 
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tonsOs arc <lis‘'aaed, toasillectomy is advisable b cliildliood if the risk is not 
anreasonnWe, but not during bf&ncy. If cardiac failure aupervenes, or if 
any complication occurs, they are to be treated on the lines laid down cbewhcre. 

Following Gross (1933), su/pca] treatment, in almost all esses ligation, 
has been employed b a considerable number of cases of patent ductus 
arteriosus. It is contm-indicated if accompanied by such other varieties 
of congenital morbus cordis as pulmonary stenosis and coarctation of the 
aorta. It is indicated m iindertlevclopment, malmitritlon, and perhaps 
cardiac failure. 


SyPHILITIC .\FPECTION*3 OP THE AORTA. THE HEART, AND 
THE PERICARDIUM 

This subject is one of much importance and also of considerable difficulty, 
more especially as regards the relative frequency and diagnosis of the con- 
dition, which arc intimately bound up with mtiologica! and pathological 
considerations. I shall confine my remarks to the acquired fonn of the 
disease. 

Relative Frequency and Pathology.— Formerly the importance of 
STphtUs as n eaa*e of heart disease was not sufficiently recognised. Z<ater 
the pendulum swung too much the other way. Thus, assertiens that syphilis 
is responsible for a quarter to one-thml of the total number of cases of 
o^anie disease of the heart, for about three-quarters of alt cases of aortic 
Incompetence and almost invariably for those m which (here is an absenct 
of a (Icfinito history of acute or subacute rheumatism, and is by far the 
most frequent cause of chronic myocardial disease are onite unwarranted. 
As to the first, statistics vary eiccecllugly, but it is probable that ayphilia 
accounts for Ip« 3 than 10 per cent, of all cases of organic heart disease in this 
country, though its incidence is higher in some tion-Europcan populations ; 
it ii the cause of about one-third of all cases of aortic incompetence and 
accounts for a considerable majority of those occurring between the ages of 
40 and 60, especially In males ; and is an important etiological factor of 
angina pectons under the age of 40. There is good rc-ison for the bcUef 
that syphilis as a canse of h»*art di«cB?e is dimbishing. Excluding the 
possible cfTcct of the pre-ont war, it is much more often responsible for 
such in males than in females. 

Syphilitic artentii commences in the secondarj" stage but may only 
become marked in the tertiary. 

Acquired syphilis may affect the aorta, which may involve the orifices 
of the coronary arteries ; in the opinion of some writers, vciy rarely the 
coronary arteries themselves ; the cardiac valves ; and the myocardium. _ 

The pathology of syphilis of the aorta (syphihlie mrsaortiti*) and it« 
nsalts are doscribwl on p.age 1066, and elsewhere. 

The following considerations are among those noted : The fint part of 
the aorta is the mo«t commonly affected. Syphilis invade* the aorta from 
without. The dl*eB.v>-prwe«a is the result of infiamrnntion of the raw 
vasorum and thrir terminations in the coats of the aorta. TJie adventitia 
and, later, the media of the areas of the aorta supplied by the inflamed vaM 
vtsomm are serondarily affected, and the inflammation is mainly confined 
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to these coats. The inflammatioti in the media is followed by absorption 
and, it may be, necrosis of the elaaUc tissue and muscle-fibres, and at a later 
date by new formations of fibrous tissues. The iutima over the areas of 
infiammation is usually thickened. This is merely secondary, and is pro- 
tective or compensatory. In its earlier stages, it is to ^ distingnbhed from 
atheroma by the naked eye. It is to be added, however, that in the later 
stages, atheroma usually occurs in the Ihiokened intima over the areas of 
infiammation ; also that syphilitic mesaortitis and primary atheroma may 
co-erist, especially in later life. 

The weakening of the middle coat of the aorta by syphilitic aortitis leads 
to dilatation of its lumen. This may be general (diffuse aneurysm), or 
localised (circumscrilied or saccular aneurysm) ; the latter is usually accom- 
panied by some degree of the former. 

Syphilitic aortitis may rise to narrowing or complete occlusion of 
the coronary arteries (see p. 082). As stated, in the opinion of some, syphilis 
may rarely affect the vessels themselves. The disease-process in the aorta 
may spread to the aortic cusps, giving rise to incompetence of the valve 
(see p. 9GS), and in the opinion of some it rarely extends to the base of the 
aortic cusp of the mitral valve. Syphilis may cause fibrosis of the myo- 
cardium, (see p. 983). Gummata ate relatively rare. The commonest site 
is In the septum, especially high up, and in the case of the latter the 
conducting system may be implicated and aurlculo-ventricular block may 
result, but they may also occur in the wad of the heart. 

In congenital syphilui, spiiocbstes are frequently munerous throughout 
the myocamium, but the latter usually shows little change although in some 
there is a good deal of proliferation of the coimectivc tissue. Gummata 
may also be met with. 

Symptoms.— -Most patients do not conault a doctor for cardiac symptoms 
before 15 to 25 (usually about 20) years after the primary mfection, whereas 
in the great majority of cases the aorta has been affected long before this. 

The symptoms of B>’philitic aortitis depend upon the extent of the lesion, 
that is, whether there is involvement of the coronary arteries, general dilata- 
tion of the aorta, aortic incompetence, implication of the myocardium, or 
saccular aneurysm. 

The most common early symptoms ate dygpucea on exertion ; oppression, 
discomfort or pain in the front of the chest, usually in the upper sternal 
region ; and paroxysmal dyspnoea. It is important to recognise the char- 
acteristic features of the pain. It is often localised but may radiate to the 
arms and neck. Its degree may vary from slight to severe. It may come on 
spontaneously, i.e. apart from physical exertion, especially on lying down, 
in which event it may be intermittent or constant, and is generally aggra- 
vated by exertion ; or it may occur only on exertion, in which case it may 
continue after the cessation of effort. There may occasionally hypet- 
assthesia over the painful area. Severe paroxysms of dyspnoea, including 
nocturnal, are not infrequent. There may be paroxysmal pain together 
with paroxysmal dyspneea while at rest. Sometimes a moderate or faint 
systolic murmur and an accentuation of the second sound in the aortic area 
are present. Some observers are of opinion that rubbing sounds along the 
right border of the sternum may be noted, especially when the patient leans 
forward ; personally I have never been able to detect such. The foregoing 
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manifcstAlionB may disappear after a few months or weeks, either spon* 
taneously or the result of treatment. . - 

The sobsoquent course and presentation ^ary verj' considerably. Tlio 
latter may include general dilatation of the aorta ; aortic incompetence ; 
angina pectoris ; involvement of the myocardium ; pulmonary and systemic 
venous congestion ; and aaccular aneQr)*sm. In the firat, there may be 
pulsation in the suprasternal notch ; not infrequently a systolic murmur 
and a modification of the second sound in the aortic area aa described; 
and rarely impairment of percussion note over the manubrium stcmi and on 
cither aide of it. For the icsulta of X-ray examination, sec below. Aortic 
incompetence may develop insidiooaly or otherwise. Involvement of the 
myocardium may reveal itself on clectro-cardiographic examination by the 
presence of nunculovcntricnlar block, or rarely oy bundle-branch block, 
intraventricular block, or paroxysmal or persistent anrieular fibrillation. 
If congestive failure occurs, it is usually progressive and may be rapidly so. 
As regards saccular aneurysm, see elsewhere. Sudden death is by no means 
rare. Subacute bacterial endocarditis may supervene. Lastly, relative or 
even complete recovery— either the result of specific treatment or spon- 
taneously — may occur at any period. 

X-ray examinatiou may reveal general dilatation (see p. 1013, Fig. 3C), or 
saccular aneurysm, or both, of the aorta. With regard to the former, aa the 
first part of the aorta is most commonly affected, the commonest X-ray finding 
ia increased convexity of the right border of the eupra-card>ac vascular 
shadow lust above the right auricle. There may, In addition, be enlargement 
of the shadow to tiie left in the region of the aortic knob. Occasionally the 
descending thoracic aorta is alTcctcd. There may be also increased density 
of the shadow. If a saccular aneurysm projects mainly backwards, the 
shadow of tlic sac. when viewetl from the front, may be within that of the 
aortic shadow itself. In such a case, rotation of the patient to the right or 
left will enable the obsen'or to separate the shadow of the sac from that of 
the aorta. In saccular aneurysm, there b usualJv also some degree of general 
dilatation. In syphilitic nortitb, there may be also the characteiistie changes 
in the aortic shadow of co-cxisting atheroma, especially in liter life. If 
there b aortic incomi'ctcnce, the enlargement of the left ventnelo b shown 
by extension of the heart to the left and increased convexity of the left 
border, and the latter may exhibit exaggerated pulsation. 

In the early stages the Wassermano or other scrum reaction is almost 
invariably positive, but os the dbeose becomes mote chronic it b incrcasmgly 
negative, although the frequency with which a positive Wassermann persists 
even in the case of patients who, clinically, have done well b surprising. ^ 

Diagnosis. — The following should he considered: ^^^lcther a previous 
historj’ of a rheumatic or syphilitic infection ; the subseauent hbtory ; the 
age ; the clinic.il picture ; the malts of X-ray and electrocardiographic 
examination*, the first being mneh more important ; the Wassermann or 
other scrum re.iclion ; and the presence or otherwbe of syphilitic stigmata. 

It is easy to overlook a rheumatic infection in childhom ; and there may 
be a history of both rheumatic and sjiihilitto infection in the same patient. 
Rheumatic disease usually reveob itself in early life; syphilb generally in 
middle life ; wliile a cardiac affection coming on in the elderly b commonly 
the result of primary dcg<*nerntive processes. A eardbo malady between 
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the ages of 40 and 60, in the absence of hypertension and hyperthyroidism, 
is very suggestive of syphilis. Syphilis is an important cause of angina 
before the age of 40. 

The early manifestations of aortitis have been described. The pain 
differs from that of angina pectoris in that its location is higher ; it has far 
less tendency to radiate to a distance; it is more likely to come on spon- 
taneously, and to be persistent; and if related to physical exertion, not 
to disappear on the cessation of such. Paroxysms of dyspncea are very 
suggestive. A combination of aortic and mitral vaU*ular disease, especially 
before SO years of age, points to a rheumatic origin. Aortic incompetence 
alone, t.e. vrithout stenosis and mitral disease, ocenrring between the ages 
of 40 and 60 is in a considerable majority of cases due to syphilis, especially 



Fxo. 36. — Ortbodi'agram from a c*so of aortic incompetence, of syphilitic origin. The 
left ventncle is moderately enlarged, and the aortic shadow la geoeniUy enlarged, 
especially on the right tide. 

in males. It is to be noted that sometimes a combination of valmlar lesions 
the result of both rheumatic and syphilitic infection is occasionally met with. 

X-iay examination is of supreme value in all stages of the diseiwe, and 
the frequency with which the early stages are overlooked could, in large 
measure, be remedied if all those with a history of syphilis were from the 
outset periodically examined by this method for evidence of aortitis. The 
results of X-ray examination have been described. It is necessary to dis- 
tingubh between general dilatation due to syphilis from that caused by 
atheroma, or hypertension, or both. This is dealt with on pp. 1029,1030. 

A serological test should be done in all doubtful cases. A negative is not so 
valuable as a positive reaction ; a single negative does not exclude syphilis : 
and in some cases it may be advisable to employ u provocative dose of one 
of the organic arsenical preparations. We should, on the other hand, be 
careful not to place too much reliance on the result of the serum test ; it 
should be considered in conjuncrion with other data. Lastly, a positive 
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reaction does not necessarily >i|mify ttat the malady from which the patient 
is safTerin:; is syphilitic ; and the same applies to the coexistence of other 
specific stigmata. 

Prognosis. — This depends largely apon early diagnosis and the kind of 
treatment adopted. Taking cases as a whole, the jjrognosb is very unfavour- 
able, in all probability owing to tbo fact that a correct diagnosis is not often 
made until the later atagw of the disease, ^\^len untreated, the lesion is 
usually progressive, it may be rapidly eo, and the mortality is high. If, on 
the other hand, a diagnosis ia made early and treatment is prompt and 
aiiitablo, there is a reasonable prospect of relative recovery, and not infre- 
qnently recovery is even complete. Naturally the prognosb b much more 
favourable in the absence of eaccular aneurysm, angina pcetorb, congestive 
faUure, and aortic incompetence, especially the first three. The first b 
dbcnsicd ekewherc. Even in the nlaence of angina pcctorb and anenmm, 
in aortic incompetence the prognosb b generally very unfavourable, death 
often taking place within two or three years after the onset of symptoms. 
Congestive failure in eyphilitic aortitb is particularly unfavourable, rarely 
responding to treatment, and it b improbable that soeb cases will live for 
more than six months. The rcsulla of clcctro-cardiographic examination 
are sometimea helpful. Lastly, in all types of casts, surprising improvement 
is occasionally met with when suitable specific treatment b adopted. 

Treatment.— The onestion whether o preliminary rest b required, and, 
if so, how much ehoiilu first be considered. I would add that even in the 
absence of obvious manifestations of cardbc fatlore a rest offour tosix weeks 
b an advantage. The various measures wliich may be miplicable to any 
from of cardiac dbordcr should be reviewed in detail, wo pp. 805-910. 
Apart from these considerations, the indication is for anli-specihc treatment, 
even in the absence of a positive scrum reaction. Tbb should be prompt, 
suitable, and prolonged. 1 am n firoi believer in the employment of the 
arscnic.'il orgiinic preparations, not excluding cases of angina pcctorb and 
congestive failure, but only under certain conditions, ns set forth below. 
Their indiscriminate use b attended with danger, even of grave degree ; 
they may give rise to a focal reaction and con-scquent increaswi involvement 
of the orifices of the coronary arteries. 

The scheme I recommend is the result of some convcr8.ation3 I have bad 
with Col, L. W. IlamsOD, to whom I desiro gratefully to acknowledge my 
indebtedness. " 

It b e-wniial that tbo specific treatment be conducted in collaboration 
with a cardiologist, whoso instructions respecting rest and the treatment 
of the patient’s general condition should bo followed implicitly. As regards 
thf* epecific tre-atment, one principle b paramount, in order to avoid reactions 
after injections, whether they be llcrxbcimet or toxic from arsenical 
injections. 

It is always advisable to begin with bbmnth by injection, and a good 
starting course b with iodo-bismuthatc of quinine, in doses of 3 to 4 c.c. 
of a 10 per cent, su'penston, twice wcekiv to a total of 20 in abont 10 weeks. 
Alternatively, if the patient shows good tolerance of the first ten injections 
of the iodo-bbmutliBte, the course could be completed with injectioM of a 
compound with a higher bismuthial content, such as the oxychloride, in 
doses of 1-0 to 1*5 e.e. of the 10 per cent, stupcnaion. Concurrently with 
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the bismuthial injections, potassium iodide should be given in doses of 
15 grains thrice daily. 

A month after the end of the first course, a second one should be employed, 
this time 0-16 to 0-24 g. bismuth metal in some form, such as the oxychloride, 
once weekly until five have been given. Then, if there is no contra -mdication 
in the form of congestive heart failore or angina pectoris, one may start 
with injections of sulpharsphenamine on some such plan as : 2 injections of 
0-10 g., 4 of 0*2 g., 4 of 0-3 g., and 10 of 0-15 g. intramuscularly or deep sub- 
cutaneously twice weekly. If the arsenical injections are well tolerated 
generally but the patient dislikes the local discomfort too much, one may 
feel one’s way with intravenoos injections of neoarsphenamine or of 
arsp^henamuie diglucoside, commencing with doses of O-IO g. 

u the arsphenamine preparation has been well tolerated, one may try 
a third course air weeks after the end of the second with intravenous injections 
of an arsphenamine preparation concurrently with a bismuthial one, admini- 
stering a weekly injection of each to a total of ten ; the dosage should be 
regulated by previous experience in respect of reactions, and by the general 
condition of the patient as reported by the cardiologist. Assuming that the 
treatment on the above lines has been well tolerated, the further procedure 
may he as in latent syphilis (see p. 237). 

These recommendations may require consideration when penicUlin 
becomes generally available for the treatment of syphilis. This is non- 
toxic, and is likely to be the remedy of choice (see p. 218). 


ANGINA PECTORIS 

General Considerations.— The subject of angina pectoris is of much 
practical importance, more especially os regards diagnosis and the manage- 
ment of a case. Thus, in my experience, the malady is frequently over- 
looked and, moreover, many patients die many years earlier than need be. 
Again, it would appear that daring the last 20-^0 years there has been a 
considerable increase in frequency, especially in men. 

At the outset it is of cardinal importance to nnderstand what is meant 
by the term. Angina pectoris is a symptom-complex, which may be associ- 
ated with a diversity of cardio-vasculat organic disease, and may even be 
independent of such, e.g. severe anaemia. It is characterized by paroxysmal 
attacks of pain, in the great majority of cases in the front of the chest, most 
commonly in the retrosternal region, with a tendency to radiate in certain 
directions ; frequently accompanied by a sensation of oppression or con- 
striction ; or, occasionally, either of these sensations without pain ; and 
the exciting cause, at least of the first attacks, is m the great majority of 
cases physical exertion. 

.^Etiology, Morbid Anatomy, and Pathogenesis. — Heredity js, in my 
opinion, certainly a [actor, one of the reasons for this being that endo- 
vascular degenerative changes are more prone to occur in certain families. 
The malady b found more frequently in th<Ke who are passing from middle 
into elderly life ; if syphilis is the cause, not infrequently earlier ; while in 
aortic incompetence the result of antecedent acute or subacute endocarditis 
it may be met with in the third or even the second decade. It is much more 
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common in those who are Buhjcct to tncntal or emotional stress or Btrain, 
being relatively uncommon in those whoso occupation is of a manual char- 
acter ; in which connection, I am of opinion that mental and emotional 
Btresa and strain are undoubted causes of atheroma of the coronary arteries. 
It 19 more likely to occur in individuals with an unduly sensitive nervous 
system. Other predisposing causes are those of atheroma (see pp. 1072, 1073); 
hypertension ; sj-philis ; acute and eab.icute rheumatism ; and occasionally 
one of the other acute infective discaies, particularly enteric fever and 
influenza. In sj’philis the disease-process involves the oiiGccs of the coronarj’ 
arteries, or gives riso to aortic incompetence. 

The most common structural changes arc disease of the coronary arteries, 
disease of the aorta, aortic incompetenco, especially of syphilitic origin, 
and chronic myocardial disease, the last miially the result of coronary disease. 
By far the most common is atheroma of the coronary arteries (sec p. 232). 
There may be old infarcts in the myocardinm. 

In coronary di»eas.' there may be, in ad<tition, spasm of the vessels. It 
is believed that the attacks are sometimes induced by spasm of the vessels 
even in the absence of organic disease. Angina occasionally occurs in aortic 
regu^itation, generally due to syphilis. It is rarely met with in paroxysmal 
tachycardia, parox>'smal aunciilar flutter with a very rapid ventricular 
rate, paroxysmal auricular fibnllation with a very rapid ventricular rate, 
thyrotoxicosis, and in severe ansemia, independent of organic csrdio-vaseular 
disease. 

Among the excitiog causes of the attacks are physical exertion, mental or 
emotional excitement of any land, mental eflort, cold, such as exposure to a 
cold wind or atmosphere, and cold sheets, the ingestion of food, and dyspepsia, 
particularly attended with distension of the stomach or colon. There may ho 
n combination of two or more factors. Tbns, au atlack is more likely to occur 
danng physical exertion after a meal. An extreme example is hurrying 
uphill on a cold day against a strong wind and engaging in an excited con- 
versation soon after a full meal. Physical exertion is mnch the most frequent 
exciting cause, and, at least in the first atUcks, is so in the great majority of 
ca5C.s. In the case of ohj-sical exertion the attacks almost always occur dun ny 
it ; in that of mentm or emotional excitement, usually so ; and in that of 
mental effort, generally o_/lert«irdj. 

Angina pectoris sometimes follows coronary occlusion. Again, the same 
individual may at one lime suffer from angina and at another ftem coronary 
occlusion. 

It is to be obeer^'cd that angina pectoris rarely affects those with con- 
gestive heart failure or auricular fibnllation. Moreover, if either of these 
supervenes io those suffering from angina pectoris, usually no further attacks 
occur. 

The hyjKithcscs which have been advanced aa to the mechanism of the 
attack include the following : 

The current view, which is very probably correct, is that the attack is duo 
to transient relative nnoxo-mia of part, or less frequently the whole, of the 
myoc.'irdiiini. The supply of oxygen is insufllcicnt for the demands nude 
upon the heart muscle- The greater the degree of anoia?mia the more easily 
is an attack induced. The anoxaemia is in the vast majority of cases due 
to inadequacy in the amount of arterial blood supplied to the rayocardiotn- 
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In the great majority of these this is the result of stmctural disease of the 
coronary arteries. It is believed that it may be caused by functional spasm 
of the vessels. In aortic incompetence, there is a diminished coronary circula- 
tion due to the lov diastolic pressure. In paroxysmal tachycardia, the 
shortening of the diastolic period also gives rise to a diminished coronary 
circulation. Thyrotoxicosis makes an excessive demand on the circulation. 
In severe anajmia the smaller hsemoglobin content results in a deficiency 
in the oxygen carr 3 ring power of the blood. Lastly, on attack can occur 
when there is a diminished oxygen saturation, i.e. such as obtains at a high 
altitude or in a partially exhausted chamber. In support of the anoxtemic 
origin of angina pectoris, the following may be mentioned. The pain of 
angina resembles that of coronary occlosion ; transient changes in the electro- 
cardiogram similar to those of coronary occlusion have been noted during 
the attacks in some cases ; experimentally induced anoxaemia in the subjects 
of angina has in some brought on attacks of pain and, in some, similar transient 
changes in the electrocariiogram ; the beneficial effects of nitrites during 
an attack in the sohjects of angina ; and the post-mortem findings. 

Tlie late Sir Cliitord Allbutt regarded the phenomena as generally, but 
not always, produced by tension of tbe first part of the aorta, which is the 
seat of some infiammatoiy or degenerative Icsiou. Re described certain 
rarer cases in which the morbid stress falls on the pericardium. He was 
of opinion that tbe relief of pain by nitroglycerine was due to dilatation of 
the peripheral arteries and a dimmution of tbe blood pressure in the aorta ; 
and that sudden death, when it occurs, is the result of “ vagus iubibition,” 
the shock of the pain causing asystole, associated with myocardial and 
coronary disease, which is so frequently found in tbe subjects of a^na. 
Wenckebach believed in the aortic origin of the attack in the majority of 
eases. The late Sir James ifackensie’s views were the following : That angina 
pectoris is an expression of exhaustion of the heart muscle, together with a 
susceptible nervous system. The pain is a viscero-sensory reflex ; the sense 
of constriction a visccro-motor relfei, giving rise to spaanj of the intercostal 
muscles. That sudden dentil is due to the lesion causing the pain, and is 
frequently the result of ventricular fibrillation. Other hypotheses are that 
the attack may be due to neuralgia of the cardiac nerves ; or to cramp, 
or spasm, of tbe heart ; or to distension of on enfeebled left ventricle. 

Tue Vahicties oy Angina. — Various methods of classification are em- 
ployed by different writers, among which arc the following : (1) Angina minor 
and angina major ; (2) primary and secondary angina ; (3) true and false or 
pseudo-angina ; ( 4 ) angina of effort (or exertion) and angina at rest~-the 
latter being sometimes called auggu^ uf decubitus ; and (5) angina of effort 
and angina of coronary occlusion with myocardial infarction. ^ 

The first, in my opmion, serves no useful purpose. For angina may range 
from pain which is slight to that which amounts to anguish ; between these 
two extremes there is an almost in/iuito variety in the severity of the attacks; 
there is no approximate line of demarcation between the two forms ; and 
the same individual may experience attacks of considerable or even neat 
variation at different times. The third term, in my view, should certainly be 
dropped. Respecting the fourth, it is to be observed that tbe subjects of 
anpna at lest almost always also suffer from angina of effort. 

The last classification of angina, ».«. angina of effort and that of coronary 
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occluaioQ mstfl upon the fact that id both the locality nod distrihotiou, and 
the character of the pain are airallar ; in the opinion of mo<«t, hut bo it noted 
not of nil, the cause of the pain is the aimo, i.e. anoxaemia of the rayocardimn ; 
and transient modifications of the eleetro-cntdiogram rescmhliug those of 
coronary occlusion have been obsen'cd in some cases of angina during the 
attacks. I am of opinion that this classification is fundamentally enonwus, 
for the following reasons : (1) In angina pain constitutes the whole, or almost 
the whole, clinical picture, whereas in coronary occinsion it is only a part and, 
moreover, the component parts of the clinical picture are usually verj* unlike. 
A careful comparison of the clinical features outlined on pp. 1018-1020 and 
p. 1026 respectively will readily reveal the foregoing. (2) Fain (or a sensation 
of oppressioti or constriction) may bo absent in coronary occlusion. (3) As 
has Wen pointed out, angina mav b« associated with a diversity of caidio- 
vaacular organic disease, and may oven be independent of such ; whereas in 
occlusion there is a uniformity of the pathological condition. (4) In angina 
there is a relative and transient anoxoMnia. whereas in occlnsioo the Mood 
supply is completely and permanently cut off, and that part of the wall of 
the heart is permanent ly dretroyed. (6) The appropriate t hempentio measnres 
are very different. 

The best classification, in my opinion, h (1) angina associated with organic 
cardio-VDscular divase, and (2) tliat which is independent of such. Thn 
latter mav occur in paroxysmal tachycardia, tbyrotorieosl*, severe anremia 
and, it is believed, functional spasm of the coronary arteri's. 

Symptoms.— Tiic exciting causes of the attock-s have Ivn described. 
It is to bo noted that an attack may exceptiOBslly occur during rest and even 
during sleep. 

Faroxysmal pain is the cardinal feature. Its onset is usually sudden, it 
is continuous and liccomes more severe as the exertion is increased, and 
subsides more or leas grodually. Its degree may vary from slight discomfort 
to that of intense anguish. In the great majority of coses, the pain is situated 
in some part of the front of the chest. It occurs roost commonly in the retro- 
sternal legioa ; next, across tho front of tbo chest ; sometimes on either side 
of the front of the chest, more often the left ; not infrequently in the 
epigastrium or lower in tho abdomen— the so-called angina abdominis; 
rarely in the back of tbo chest ; and more rarely in any of the areas to which 
pain arising in a more common rite may spread. The pain has a tendency to 
radiate in certain directious : frequently to the left shoulder and armpit ; 
in many cases down the left arm, generally on the ulnar side, usually not 
beyond tho elbow, but it may extend to the wrist or even as far os the tips of 
the little and ring fingers ; snmetiroes both arms ; ocwisionally the right arm 
only ; to near tho angle of the sc.apnla, on one or both sides, or to a wide area 
in the back of the chest ; in an upward direction, to tho infra-chvieular 
region, the neck, the jaw or teeth, e«pecially the left, tho occiput, or even the 
top of the head ; or in a downward direction, to the abdomen, or even to the 
lower extremities. When the locality of the pain is in an area to which that 
arising in a more common site may spread, it may or may not radiate. M a 
general rnle, the more severe the psui, the more frequently does it radiate 
and also the wider the radiation. 

The pain is frequently accompanied by a sensation of oppression or 
coitatriction, and the Utter may be m severe that the patient eiperieacrt 
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a Beneation p if the chest were held in a vice. Occasional!}' there is oppression 
or constriction without pain. Instead of pain, or a sensation of oppression or 
constriction, the patient may complain of a sensation of rawness or of burning 
in the front of the cheat. There may be a sensation of weight or of tingling 
or numbness in the left arm. The breathing is generally restricted, and its rate 
is only infrequently increased. If the patient is in motion, usually he becomes 
immobile and remains bo, and with a cessation of effort, the pain quickly 
subsides. Sometimes, however, he is able to continue his effort without 
pain. If the pain is at all severe, it b often accompanied by a sensation of 
anxiety out of proportion to its eeverity and, if still more severe, occasionally 
by a sense of impending dissolution — angor animi. It b believed by some 
that very rarely n sense of impending diMolntion occurs alone, i.c. without 
pain — the aw/ina sine dohre of Gairdner. 

The expression of the face may bo anxious. TJie skin may be pallid, and 
there may be a clammy sweat, but occasionally the opposite b the case. 
There may be flatulence, nausea, occasionally vomiting, and very rarely 
hiccough. The pulse-rate varies in different cases ; in some it is iaetessed, 
while occasionally it is diminbhed. The blood pressure b usually increased 
to some extent daring the attacks. The cardiac sounds may be weak. There 
may be irregularity of rhythm, usually due to extra-systoles. 

The duration of the attack may vary from a few seconds to a few minutes 
or longer, the average being a few minutes, -and even severe attacks rarely 
last much longer. 

The term status angmosas b applied to prolonged attacks of pain, periodi- 
cally increasing and diminishing, or a series of attacks quickly follo\nDg one 
another, which ate practically always due to coronary occlusion. 

The severity of the attacks may vary from pain or a sensation of onpies- 
aion 01 constriction or rawness or burning, each only of slight degree and last- 
ing for a few seconds, to pain which amounts to anguish. The locality and 
dbtrlbution of the pain and how it b induced are of much greater signifleance 
than its variety. 

As the attack subsides, the patient may belch up a large quantity of air, 
and it b often followed by the passage of abundant pale urine. After the 
attack there may he exhaustion, aching and hypersesthesia or hyperalgesia, 
in the area of the pain, and a sensation of weight, or of tingling or numbness 
in the left arm, even for some time. On the other hand, it b surprising how 
soon the patient may he free from aymptoms, even after a severe attack. 

In the early stages the attacks may be related only to the more severe 
forms of physical exertion, and the same applies to other exciting causes; 
the symptoms may be only mild ; the pain may not radiate ; the attacks may 
be very brief ; and the symptoms may disappear as soon as the exciting cause _ 
ceases. As the malady progresses, the attacks tend to become more and 
more easily induced, so that they may occur when the patient b walking 
at the ordinary rate or even slowly on the level, or even during the act of 
eating ; the symptoms tend to become more severe ; more frequently does 
the pain radiate and abo over a wider area ; the duration of the attacks b 
increased ; and the symptoms last longer after the exciting cause ceases. 
Ultimately the attacks may appear to be independent of any obvious exciting 
cause. In thb connexion, however, it is necessary to point ont that in at 
least a considerable proportion of these cases such is really not the case, 
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for, on careful inquiry, it will be fonni] that they occur when the patient is 
tiretl, it may be some time after on exciting rausc. On the other hand, the 
first attacks may be severe ; the severity of the attacks may alternate ; auJ 
the attacks may become less scTCrc and even cense, cither as the result of 
treatment, or spontaneously. 

Death may occur during or after an attack, the result of ventrienlir 
fibrillation, or of coronary* occlusion. 

Diagnosis. — This may be very dilTsciiIt when the symptoms are slight 
and there is an nbsciice of evidence of catdio-vascular disease, particularly 
in the case of the former. Nevertheless, if all the avenues of investigation 
bo fully taken advantage of, a correct opinion Is possible in the cre.at majority 
of cases. The following points, among others, require consioerstion : the 
age : the sex ; the history of the patient'a complaint : the response to 
nitrites ; and the results of examination, this including by the X-raj3 and 
the electrocardiograph. 

The history of the patient’s complaint U of pre eminent importance, 
and U of infinitely more value than what is found on clinical and instru- 
mental examination— indeed, there may be a complete absence of abnormal 
findings in the subjects of undoubted otigina pectoris. It follows, therefore, 
that a detailed and careful inquiry of the patient’s complaint, from its incep- 
tion, should bo made. The characteristic features of the attacks and the 
circumatancca under which they occur, have been described so full^ that all 
that is needed is to refer the reader to such for his careful consideration. 
The following may be added : A noteworthy featurp is that, in the same 
individual, excepting when the malady is increasing, if physical exertion is the 
exciting cause tnerc is a remarkable comstancy in the kind or rate or amount 
of effort which will probably, if not almost always, bring on an attack ; and 
this al«o applies in considerable, though leas, degree ns regards the other 
cxcilmg causes. Another is the relative absence of Tariation in lotaVity 
and radiation, the character, and the severity of the pain. The foregoing 
arc of considerable diagnostic value. The character of the breathing is of 
some diagnostic significance ; and if there should be a pronounced incre.^e 
m its rate, it may bo assumed that there is dermite involvement of the 
myocardium. If the patient b seen during an attack his attitude and 
eiprcsrion arc of help. In the vast majority of cases, at least in the earlier 
stages, the syunptoms arc immediately relieved by nitrites. -Vs to the 
results of clinical and instrumental examinations, tho<e indicative of 
atheroma of tho coronary arteries, atherroa of the aorta, and fibrosU of 
the myocardium, arc the mast important. For clinical electrocardiography, 
sec p. 1057. 

Angina pectons should be distinguished from indigestion ; coronary 
occlusion ; pain due to neurasthenia and emotional stales ; that of cardiac 
failure ; biliary, intrstinal and renal colic, especially the first ; acute pleurisy ; 
acute pericarditis; pleurodj-nia ; intercostal neimtis; arthritic of 
dorsal spine or of the left shoulder joint; intrathoracic aneurysm and new 
growth ; ccn'ical nb ; and herpes zoster. 

Angma pectorb, esperially the leas severe Btt.ack?, i< very freqcenlly 
mbtaken for indigestion. There are three main re-vions for thb : (1) Patbot^ 
suffering from nugina are more likely to get on attack during phyfic.d exertion 
after a local, and therefore not infrequently regard the attack as of gastnc 
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origin. (2) In angina pectoris, the localitf of the pain is often in the lower 
part of the front chest, or epigastrium, or both. (3) Ab the attack subsides, 
the patient may belch up a large quantity of wind, with subsequent relief. 
In the difllerentiai diagnosis, tohenever an tnJmdual *» middle or later 
life, especially a male, comphim of pain in Oic cpiyaslritim or loicer part of 
the front of the chest after meals, inquiry should invariably be made whether such 
occurs only, or especially, on exertion after and, moreover, whether he 

is subject to pain on exertion irrespective of meals. In indigestion usnally the 
pain does not reach so high, and there is an absence of radiation in certain 
directions. The response to nitrites and suitable remedies for indigestion 
respectively is of diagnostic value. The distinguishing features between 
angina and coronary rwclusion arc described on pp. 1026, 1027. Pain due to 
neurasthenia and emotional states, and tocardiac failure aredescribed onp.9I2, 

and should present no difficulty. In addition, in angina pectorU the pain in 
the great majority of cases is situated either in the retrosternal region or across 
the front chest; when physical exertion is the cause, the attacks almost 
always occur during it ; and they arc of shorter duration. 

The diagnosis between severe angina pectoris and biliary colic in which 
the pain is sit^ted in the epigastrium or lower retrosternal region may be 
difficult, especially as the pain of the latter may radiate upwards anteriorly, 
possibly as high as the neck ; and, moreover, it should be remembered that 
tbe two maladies may co-e*Ut. A careful consideration of the respective 
clinical features will, however, almost always result in a correct diagnosis. 
Thus, in clinical biliary colic there is an absence of an exciting caoso ; the 
onset and termination are etill more sudden ; the pain radiates also in other 
directions chaiacteristio of that malady ; it never involves tbe arms; there 
is great restlessness, and there is usually nausea and vomiting. 

Prognosis.— This is less difficult than formerly, for it is now more possible 
to determine the nature and severity of any associated cardio- vascular morbid 
condition. Nevertheless, it is still very difficult, for the malady is exceedingly 
varied and one of its characteristic features is tbe uncertainty of its outlook. 
Death may occur even during one of the first few attacks ; it may take place 
during what appears to be a mild attack ; and the attacks may cease for years, 
and even after the severest attacks there may be no recurrence. Taking cases 
as a whole, the average duration of life after the first attack is certainly 
less than ten years. A few, however, live to old age. 

In any given case, tbe following points reqmre consideration : heredity ; 
the retiology ; the nature and severity of any associated cardio-vascular 
organic disease ; how easily the attacks are induced — for example, in the 
case of physical exertion whether on the one hand only on hurrying up an 
incline or on the other even when walking slowly on the level ; do they occur 
even without any exciting cause ; the severity ; the duration and frequency 
of the attacks ; are they becoming more easily induced, or mote severe, or 
more frequent ; the natoe of the exciting cause ; whether in future it will 
be possible for the patient to modify his manner of life so as to avoid what he 
has found by experience to be the exciting causes of such ; and the response 
to treatment. 

As regards ffitiology, among the most fovourable cases arc those which 
occur in paroxysmal tocliycatdia, thyrotoxicosis, severe anaemia, and focal 
sepsis, such as in cholccystitU. Hypertension as a cause is not unfavourable, 
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imlfas of vcrr severe grade, or there is mocli arterial dogenerutfon or Ih* 
Iddn^js arc involved. \Vhen chronie valvolar or chronic myocardial disease 
Ls the result of Antecedent acute inflammatioD, the outlool: is much more 
favourable than when due to primary degensrative processes. When syphilis 
is the cause, the prognosis dej«nda upon the response to treatment but is 
usually unfavourable. The nature and severity of any associated cardio- 
vascular organic disease is perhaps the most important conaiderafton of all. 
This is dealt with under their rtsp^tive headings. It is to be remembered 
that atheroinfl tends to be ptogrc-»«'ive. How easily the attack.* are induced 
w probably of more sitmificanee than their aeverity. When emotion is the 
exciting cause, the ontlook is better than in the case of physical exertion 
since it affords an opportunity for succesaful treatment. I'lie latter also 
applies in the case of a sensitive nervous system, and this is one of the rea.coru' 
why the malady is more favourable in females than m male*. If they occur 
while the patient is at rest, the prognosis is U-sually grave. 

Treatment. — This rc-solvc-s itself into two parts : A. The treatment of an 
attack; B. The prevention of the attacks. 

A. The Treatstekt or ax Attack. — The p.stient should bo warned to 
remain still and, os far os possible, ptaeo himself in the position ho finds by 
experience affords him most relief, untn at least several minutes have elapsed 
after the cessation of the attack. In the majority of cases the most c^cacioms 
and suitable remedies are the nitrites. Those most frequently tued are amyl 
nitnto (2-5 minims), glyceryl trinitrate (nitroglycerine) {ri-sth-jVth pr.). 
sodium nitrite (^2 grs.), ana erytbrol tctranltrate (|-1 gr.). The last two 
are much more useful for propbylactio purposes. The rapidity of action of 
the respective four drugs is in the order in which they are placed, and the 
duration of such inversely so. kVhile amyl nitrite ii the most rapid in its 
action, glyceryl trinitrate is usually to be preferred, among other reasons 
being that it is Jess likely to cause any disagrecabJe effects, and is more con- 
venient. The dose of amyl nitrite or glyceryl trinitrate should bo suflicient 
to ensure complete relief without inducing ony diaigrecabh symptoms ; 
and it may be nece.*sary to repeat the dose. Amyl nitnto is inhaled from a 
glass capsule covered with silk, which is broken. Glycerjd trinitrate is best 
administered in the form of tablets, which should be chewed, or placed under 
the tongue, and sucked, and allowed to dissolve instead of being swallowed 
whole. Care should be taken that the preparation* are fresh and can be 
easily used by the patient, ».«. that the box rontabinu the amyl nitrite can 
bo opened and the capsules broken easily, and that the tablets of glyceryl 
trinitrate are not hard. The effects of these rtmedrs are sometimes cnhnrcfd 
by a dowj of a diffusible stimulant or, if there is gastro-inte^tina! llatnicnec, 
of a carminative mixture. The patient ebould invariably carry nbont with 
him the foregoing, with instructions under what circumstances and how they 
should be used. If amyl nitrite and glyceryl trinitrate fail, morphine hypo- 
dermically, b sufficient dose, is indicated. Failing the-'C, the inhalation of 
ether or chloroform, eautbudy admbistered, may Ito tri«l. If the remedies 
rnnmerated arc not at hand, a larjra dose of a diR'iisible etimulant (brandy, 
whisky, ether, or ammonia) may l»e helpful. 

I would emphasise that after a severe attack of angian, the patient should 
have a penod of test (see also later). I have known of a number of deaths 
becanw this has been omitted. 
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B. The Pi^vention or the Attacks.— lu the first place, the jetiology 
and any associated cardio-^TiscoIar affection, such as hypertension, syphilitic 
aortitb, focal sepsis, and severe anremia should be reviewed. In the next 
place, the question of a preliminary rest should be considered. Such is 
indicated if pain occurs when the patient is walking slowly on the level and, 
still more so, even while afc rest ; if the attacks are severe and frequent ; if 
the malady is increasing in severity ; if there is tiredness or exhaustion of 
the nervous system ; or if, in other cases, appropriate treatment has proved 
unsucce^ful. The ideal ia that the amount of rest should be sufiicient to 
enable the patient to attain his optimum. This varies considerably. In 
a relatively few cases partial rest for a period suffices. In at least the first 
three groups of cases, at least some wecl^ and it may be months of complete 
rest, both physical and mental, together with the restricted diet for “ severe ” 
car^c failure described on p. 897, naturally followed by a period of partial 
rest, is required. Thirdly, in no cardio-vascnlar affection other than hyper- 
tension is the patient’s manner of life of such cardinal importance. A detailed 
investigation of the patient’s general mode of life, his occupation, habits, 
hours in bed, the amount and character of his sleep, how long he takes off 
for his meals, his mental and emotional character, and the exciting causes of 
the attacks, ehoold be made. 

Having done this, I would ask ray readers carefully to consider the various 
therapeutic measures described on pages 89^910. 

Toere is no cardiac malady in which it is more necessary for a patient to 
live within the limits of his strength, accozdbg to the rules laid down on 
p. 896. He should carefully avoid anything be has found by experienco 
Ukely to induce an attack. It b advisable that be should not engage in 
physical exertion soon after a meal, or against a strong or cold wind. Warm 
underclothes, and a locality which is noo-hilly and of a mild climate, ate to 
be enjoined ; while cold rooms, cold sheets at night, and hot and cold baths 
are contra-indicated. Any existing obesity, or flatulent distension of the 
stomach or colon should, without fail, be treated. 

With the object of ilimmishing the incidence of the attacks, sedatives, 
as described on pp. 890, 897 are often helpful, especially if the patient suffers 
ftom an unduly excitable nervous system. The xanthine group of drugs 
(see p. 903), by causing vaso-dilatation of the coronary arteries, ate not 
infrequently of use. AminophyUine and theophylline ore better than theo- 
bronmie and theobromine and sodium salicylate (diuretin). The nitrites 
(sodfam nitrite and erythroi (etrsoitrstof are occasioosUj’ of help. For 
the use of insulin and dextrose, see p. 983. X-ray therapy and diathermy 
' have abo been employed, and, at least the first, deserve further investigation. 

Glyceryl trinitrate (y^th-iio^** ^ ® prophylactic 
measure a few minutes before engaging m reasonably necessary physical 
exertion. When the patient is subject to nocturnal attacks, sodium nitrite 
01 erythroi tetramtrate at bedtime may be of help, failing which a sedative 
or hypnotic, including a trial of bromide, chloral and opium, is in- 
dicated. 

Surgical Treatment . — During the last two to three decades or so, surgical 
treatment has been resorted to for the relief of pain ; and, recently, with the 
object of establishing a collateral diculation of the myocardium and so 
attackiug the underlying cause. The first comprises varieties of cervical and 
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dorsal sympathectomy, paravertebral injection of alcohol, dorsal lamio* 
cctomy, and removal of the thyroid gland. 

Jonnesco, in 1916, introdnccd. a varietv of ccr\'ical sympathectomy, and 
others were tried. The results varied in different indhiduaU. Later, varieties 
of dorsal sympathectomy were substHnted. In the great majority of ciucs 
the operation « completely successful in the relief of pain, but even with 
special skill and experience on the part of the surgeon there is an appreciable 
operative mortality, and there are often some disagrceallo after-effects in 
those who survive, raravertebral Injection of alcohol is a comparatively 
minor procedure, does not require a general anssthctic and is safe, and there- 
fore can 1)0 employed in any case. There arc ilifiicuUies connected ^vith 
technique but these are gradnally being overcome. lYliile not bo certain in 
its results as dorsal sympathectomy, It is oompletely saceessful in at least 
half of the cases and more or less snccessful in most of the others. Much 
depends upon the competence of the operator. The procedure may be 
repeated. A disadvantage is that a persisting severe intercostal neuralgia 
sometimes follows. Some cases of dorsal laminectomy, followed by rebef 
of pain at the level of the operation but not below, have been recorded. 
Total removal of the thyroid gland was introduced by Blumgart and others. 
By diminishing the metabolic rate, the work of tlie heart is reduced. There is, 
however, some tcaaon to believe that the relief of psin is not entirely due to 
thb but is partly the result of damage or section of various sensory pathways, 
and tha’o who bold this view prefer partial thyroidectomy, as in toe case of 
th}’rotozicosis. Removal of the thyroid gland, total or partial, is a tong 
operation and is more severe than is aympatliectomy Imt in skilful hands the 
mortuUiy is couipamtivcly low and the results arc good in a fair proporttou 
of cases. It should be considered only in a small proportion of cases, and it 
is contra-indicated if there is a historr of recent coronary occlusion and in 
hypothyroidism. A period of rest in ted l^fore and a longer one after the 
operation arc necessary. If royxaedema follows the operation mitiimum doses 
of thyroid should be administered. 

Revascularisation operations in the form of jKrricardial implantation of 
subpcctoral muscle and cardio-oraentopciy bavo been performed by a 
num^r of surgeons, very notably by Beck and O'Shaughnossy. Thee pro- 
cedures aro in the experimental stage, but some brilliant results have been 
recorded and they certainly deserve further investigation, including experi- 
mental, and trial. There must bo undoubted endcnce of a dcHcient coronary 
circulation duo to organic disease. 

As to the question whether surgical treatment should bo cmploj’cd and 
if so which method should be chosen, the following considerations apply : An 
nilequate knowledge of the history of the case. A thorough examination, 
inclnding by radioscopy and the elcctrocanliograph. An accurate diagnosis. 
Tlic patient should be under observation for aotne time. A very careful 
selection of cases. At least as rrgardi grafting operations, removal of the 
thyroid, and sympathectomy, special skill and experience on the part of the 
surgeon b indispensable. Operative measures should l«5 considered in the 
first three groups of cases mentioned on p. 1023, and when various other 
methods of treatment, including at least several months complete rest, 
together with a restricted diet, have been tried and failed ; and i«rtieularly 
if the condition of the heart itself is relatively little affected. If the diradvan- 
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tage of troublesome intercostal neuralgia sometimes following the procedure 
could be orercome, paravertebral injection of alcohol might well be employed 
more frequently. The grafting operations appear to be the most likely of all 
to have permanent results. Formerly it was considered that when there is 
organic disease of the heart, the coronary arteries, or the aorta, the pain is a 
protective measure and its removal majr be fraught with danger. Less is now 
thought of this. Even so, it is highly important that the patient should live 
within his cardiac strength. Lastly, it is probable that the attitude of the 
profession as a whole in this country towards the surgical treatment of angina 
is too conservative. 


CORONARY OCCLUSION WITH INFARCTION OF THE HEART 

Synonym. — Coronary Thrombosis. 

As in the case of angina pectoris, it wonld appear that during the last 
20-30 years there has been a considerable increase in the frequency of coronary 
occlusion with infarction of the heart, particularly in men. 

etiology and Pathology. — Coronary occlusion occurs most frequently 
in those who are passing from middle to elderly life, but it is not rare in those 
who are youD|er (see above). It is much more common in males than in 
females. Not infrequently there is a history of hypertension. 

It has been pointed out on p. 982 that atheroma and, in the opinion of 
some, rarely syphilitic arteritis may affect the coronary arteries themselves 
and result lu narrowing or complete occlusion ; that if the lumen of one of 
the larger arteries is completely and abruptly closed, due to either of the 
causes mentioned, either infarction or sudden death results ; if the lumen 
of one of the smaller arteries he completely and abruptly closed, infarction 
takes place ; that complete occlusion of the lumen of a coronary artery 
usually occurs suddenly but sometimes gradually due to a progressive narrow- 
ing of the lumen of the veesel caused by the disease-progress itself ; and 
that it is also rarely the result of embolism, in which event the occlusion is 
sudden. 

The general consensus of opinion is that in about half the cases there is a 
previous history of angina pectoris. In my opinion, if a full and accurate 
history were obtained in all cases, the percentage would be materially 
higher. 

The descending branch of the feft coronary artery near its orifice is most 
commonly affected, with infarction of the wall of the left ventricle near the 
apez, especially the anterior portion, and the adjacent part of the inter- 
ventricular septum ; and the next most frequent is either the right coronary 
artery or the circumflex branch of the left, with infarction of the posterior 
wall of the left ventricle near the base. A mural thrombus on the Inner 
surface of the infarct is of frequent occurrence. This may give rise to 
embolism in the brain, kidneys, spleen, intestines, limbs or elsewhere. 
If the infarct extends to the pericardium, fibrinous pericarditis results. 
Connective tissue proliferation takes place around the necrosed tissne. 
Sometimes the infarction undergoes autolytic softening, a condition which 
is called myomalacia cordis. Rupture of the heart at the site of the infarct 
may take place at once, with resmtant haemo-pericardium ; or an aneurysm 
33 
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may develop, which Inter on may raptore ; or there may merely be a hbroiu 
fcar. If the patient eufvivea, a coIUteml circulation becomes established. 

Symptoms. — The most common and prominent symptoms at the onset 
are pain, shock and circulatory collapse, dyspncca, and perhaps nausea and 
vomiting, the first being the most frequent. 

The pain is independent of any exciting cause excepting possibly fatigue, 
and may occur daring sleep. Its onset is osuallp sudden. The locality and 
distribution are the same as in angina pcctons (see p. 1018) except that 
probably the former is relatively more frequent in the epigastrium and there 
ts less tendency to radiation. The pain is usually severe and may even amount 
to intense anguish, but it may be moderate or even slight. It generally per- 
sists, it may be for hours or even days — status anginosus. Angor animi is 
more frequent than in angina. Unlike angina, the patient is usually rcstlc'^ 
and may not be able to refrain from moving about, and the pain is not relicveel 
by va'o-dilutors or br rest. The pain is often aecompameu by a sensation of 
oppression or constnclion. Occasionally there is opptesssion or constriction 
Without pain. 

lie shock and circulatory collapse, see pp.891, 892. Dyspncca is present in 
the majority of easc.s, ami is usually severe. NNTien there is nausea and 
vomiting, it is gcoerally at the onset but it may be loter. The bowels may be 
moved, and very occasionally there is diarrhera. Flatulence and distension 
of the alxlomcn arc frequent. There is occasionally hiccough. 

There is very commonly slight or moderate pjToxia ami a moderate leucf)- 
cytosis, the polynuctcars being relatively increased In number, commencing 
within the first two or three days and exceptionally within the first six hours, 
and they may continue for a week or ten uays or even longer. The tempera- 
ture should be taken by the rectum. The sedimentation rate of the red 
blood cells is increased. Ixicalised pericardial friction in the area of the 
infarct is not infrequent. It generally occurs on the second or third day 
after the onset, and may be transient but may persist for a few days. 

There is frequently some disonler of rhythm : extrasj*3toles, or, lesj 
frequently, paroxysmal or persistent auricular fibrillation or auricular flutter, 
paroxj'snial tachycardia, or auriculo-ventricular block. Embolism (see 
p. 1025) may occur. 

The foregoing is a dcscriptioo of the clinical features of a typical ra.se. 
It is to be noted, however, that the clinical picture vanes considerably in 
difierent ca.ses. Thus : Fain (or a sensation of oppression or con-striction) 
may be only slight and rarely completely absent. Shock and circulatory 
colfapse may be the most prominent and even the only features. Or it may 
lie cardiac failure ; this is usually left-sided, but it may involve both sides. 
Acute left-sided failure mar occur, in which event there may i»e cardiac 
a<thniA, acute pulmonary tnlcma. gallop rhythm, or pulsus alternans. Again, 
the clinical picture may resemble that of an acute abdomin.nl condition, 
t.specially if embolum of the renal, splenic, or supenor mesenteric arteries 
has occurred. J.,a#tly, occasionally the a}’mptoms develop ia«idiously. 

For the results of electrocardiographic examination, see pp. 1057~10C2. 

Diagnosis.— A correct diagnosis is almost always possible from the 
cUnieal features described together with the itsalts of cleclrocanliographic 
examination ; indeed, in the great eoajority of cases, it may be made from a 
careful con.«idcralion of the first akrae. Continnoos pain for half an hoar or 
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more is practically always dae to a coronary occlusion. Pericardial friction 
is of great diagnostic importance. The diagnostic value of the electro- 
cardiograms is discussed on pp. 1057-1062. 

Coronary occlusion should he diflerentiated from angina pectoris, cardiac 
failure due to other causes, rupture of an aneurysm, pulmonary embolism, 
lobar pneumonia, pneumothorax, acute pericaritis, and acute abdominal 
conditions, such as the perforation of a peptic nicer, biliary colic, and acute 
pancreatitis. A differential diagnosis between coronary occlusion and angina 
pectoris may readily be made by a comparison of the respective clinical 
features and the electrocardiographic findings. In addition, the pain in 
coronary occlusion is not relieved by vasodilators or by rest. Coronary 
occlusion and acute abdominal conditions are more likely to be confused when 
in the former the locality of the pain is in the lower part of the front chest 
or in the epigastrium, and especially if there is nausea and vomiting ; and 
when in the latter the pain involves the lower part of the front chest. Among 
the distinguishing features are the following : In acute abdominal con- 
ditions the pain is chiefly abdominal, does not spread so high in the chest, 
and never involves the arms ; pallor is not tinged with cyanosis ; there 
is not such an immediate considerable fall in the blood pressure ; and severe 
dyspnoea, or acute left- or right-sided failure, does not occur. The age and 
sex, the previous history, t.e. whether pointing to a cardiac or an abdominal 
complaint, and the results of the examination of the heart and of the abdomen 
—in which connection it may be mentioned that if in coronary occlusion 
there should he muscolat rigidity in the abdomen it is never pronounced. 
Lastly, in the differential diagnosis of coronary occlnsion from any other 
malady, the results of electrocardiographic examination are nsnally of great 
value. 

Prognosis. — This exhibits a wide variation. It is less unfavourable than 
was considered some years ago, one of the reasons for this being that milder 
cases are now more frequently diagnosed. Taking cases as a whole, it would 
appear that somewhat more than half survive the attack. The first week is 
particularly dangerous, especially the first two or three days, and death may 
even be instantaneous, and the prognosis must be very guarded. 

In trying to form an opinion, the severity and duration of the various 
clinical features, the degree and duration of any electrocardiographic changes, 
and the question of complications should be taken into account. Treatment 
also is very important. As to the subsequent outlook, former published 
statistics suggested that of those who survive about half live for two to three 
years, about a quarter for five years, relatively few for over ten years, and 
very rarely for more than fifteen. In the vast majority of cases the reserve 
strength of the heart is diminished, in varying degree. A small proportion 
can lead a fairly active life. Angina pectoris occasionally supervenes. Re- 
currence of occlusion is not infrequent. In conclusion, in my view, based 
on a very considerable experience, if (1) as regards the attack there is a 
sufficiency of rest (see infra and p.l028), and (2) afterwards the patient is 
able and willing to live within the diminished strength of his heart, however 
limited a life may be involved (see p. 896), the prognosis in coronary 
occlusion would be very materially improved than would otherwise be the 
case and the statistics suggest. 

Treatment. — In 1933 I expressed the opinion that whenever a definite 
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(linfpiosii of coronary occlusion has b«n made, at least three months complete 
rest, phpical and mental, followed by a similar period of partial rest, is 
stronply indicatetl ; and that in severe cases the duration should he lon^r. 
Puh«e<juent exnenence has confirmed this. It is of the utmost importance 
to affonl a full opi>ortunity for the best posaihle healing of the myocanlia! 
infarct. 

In the early stapes the more absolute the rest and tranquillity of mind 
the lietter. For this purpose, adequate nursing, night and day, U o.wntial. 
fJreat care should be taken regarding movement of the bowcN ; dc.ith may 
take place during the act of dcfctcation. They need not be moved for at least 
the first 18 hours, and for some time afterwards every other day is usually 
sudicient. Enemata should he used at first, and afterwards milil laxatives. 
Warmth to the body is indicated. For the control of pain, morphine (with 
atropine) h>q>odcrmically, in sufficient dose and frequency and for as long 
as is found neces.sary. The first dose should be J gr.-J gr. Later, milder 
siHlatives (sec pp. 89G, 897) may be very helpful to ensure a sufficient amount of 
sleep and for restlessness. Oxygen is sometimes, if not frequently, of n«e 
for the relief of pain, rcsllosancss'anddppnffia.cvcn in the absence ofevanosis. 
Especially during the first one or two weeks or longer, the diet shoulil be the 
Mime as that for severe cardiac failure (see p. 897). The xanthine group of 
drugs (sec p. 903) arc advocated by aome, but I am very doubtful os to tlieir 
value. Iftiiere is shock and circulatory collapse, see pp. 891,692. If congestive 
failure occurs, digitalis should be administered but largo doses should lie 
avoided aud caution exercised. The treatment of auricular fibrillation 
and of auricular flutter is dealt with elsewhere. If digitalis is emploved, 
the precautions just mentioned should apply- Quinidine os ilcscrilied on 
p 928 ha.s proved snccessful and very valuable in some cases of paroxysmal 
tachycardia, especially of ventricular origin. 

After the patient has been confineil to be<! for two months, an extra pillow 
mav lie allowed, a week or so later the back may be gradually more raisctl, 
mill during the la.st two weeks mssivo graduated exercLses of the bo4ly and 
limbs, light mn«.sage, and breathing exercises may be omployetl. After the 
perio<l in l>ed, the patient should la* move<l to a couch, to which he should lie 
confined for at least two weeks. Then slight walking excrcise.s may gradu.illy 
l>e attempted. If during any of these or later stages exertion bo accorapanietl 
or followed by any abnormal subjective symptoms, or succeeded by maintained 
increased frequency of the pulse, the amount of exertion has been too much 
and should be pro^Kirtionately re<lucc<l. 

The patient should be impresswl with the importance of living not onlv 
withm the limits of his diminishes! cardiac strength (see p. 89C), but 
even keep something in re.sery c, during the rest of his life. Ilrcnthingexerci'es, 
and free thoracic breathing during physical exertion are indicatnl. 


THE HEART IX IIVPERTEX8IOX 
Synonym. — Hyperten'ive Heart Disease. 

This subject w of great importance. 

In the vast majority of ca*es the brpertenrion is of the nature of essential 
hypertension. The latter is one of the most frequent causes of heart failure. 
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Again, in hyperpiesia, it is probable that more than half the patients die from 
cardiac causes. 

etiology and Pathology. — This is mainly dealt with on pages 1099, 
1 100. There is cardiac hypertrophy, especially of the left ventricle, and diffuse 
hjrperplastic sclerosis. There may be co-existent atheroma of the coronary 
arteries and of the aorta, due to age, or, in the opinion of some, the resnlt of 
the hypertension ; fibrosis of the myocardium ; mJatation of the aorta ; and 
primary chronic degenerative endocarditis of the aortic and less frequently 
of the mitral valves. The fibroris of the myocardium may be of ischamic 
origin ; or due to the same cause as that of the hypertension ; or to the 
increased resistance to the work of the heart having an effect upon its nutrition 
and removal of waste products ; or to a combination of some of these. 

In the course of time dilatation follows h}rpertrophy, and at necropsy it is 
usual to find both present. There is sometimes mitral incompetence (sec 
p. 973) and rarely aortic incompetence (see p. 966). 

Symptoms. — The symptoms of essential hypertension are described on 
pp. 1100, 1101. The most common cardiac symptoms are shortness of breath, 
palpitation, fatigue, and piecordial discomfort or pain, on exertion. Later, 
cardiac failure, of " moderate ” or more severe degree, usually left-sided, but 
it may be involving both sides, may anpervene (see p. 889). Acute left-sided 
failure may occur, in which event there may be cardiac asthma, acute pul- 
monary oedema, gallop rhythm, presystolic in time, or pulsus alternans. 
Angina pectoris is not very infrequent. There is occasionally coronary 
occlusion. 

There are physical signs of hypertrophy of the heart, especially of the left 
ventricle (see p. 989), and in the course of time of dilatation (see p. 990). 
There may be a systolic murmur in the aortic area, the result of general 
dilatation, or of atheroma. In the case of the first, the second sound is 
accentuated. There is sometimes mitral incompetence and rarely aortic 
incompetence, in both usually relatii’c, but it may be the result of primary 
chronic degenerative encocarditis. 

X-ray examination reveals hypertrophy of the left ventricle, and there 
may be, in addition, general dilatation of the aorta (see Fig. 37). The latter 
is shown by general widening of tbe supra-cardiac vascular shadow ; and 
there may be also increased density of the shadow. The rhythm of the heart 
13 usually regular, but extrasystoles are not infrequent, while occasionally 
there is paroxysmal tachycardia, or auricular fibrillation, or auricular fiutter. 
There may be one of tbe vairelies of auricalo-veatcieuisc bloek, bandle- 
branch block, or arborization block. The electrocardiogram almost always 
indicates preponderance of the left ventricle. T' is frequently inverted. 

With the onset of cardiac failure, the blood pressure frequently falls, 
especially the systolic, with a resultant diminution in the pulse-pressure. 

Diagnosis. — The diagnosis is easy in the absence of any material fall 
of the raised blood pressure. When the blood pressure has diminished with 
the onset of heart failure, or on account of associated coronary disease, it may 
present difficulty. In these cases a relatively high diastolic pressure is signi- 
ficant as before. Gross hypertrophy of the heart in the absence of chronic 
valvular disease is generally due to hypertension. The results of X-ray ex- 
amination of the heart and aorta provide valoable evidence. In this connection 
it is necessary to distinguish between general dilatation of the aorta due to 
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Ijvpcrtenjion from that caused br 83rphilitie mesAortitis, The changes of 
t£e aortic shadow in the latter conciitioo are described on page 1012, More- 
over, in atheroma, on account of lengthening with tortuosity of the aorta, 
localised bulging of any part of the ahadow is far less common. Gallop 
rbj'thm and pulsus nitemana arc valuable signs. Ophtbalmologica] examina- 
tion may show characteristic changes. 

Progttosis. — This depends upon the blood pressure readings, especially 
the diastolic, the size of the heart, the condition of the myocardium, of the 
aorta, the coronarj* arteries, and of the kidneys, the degree of any existing 
cardiac failure, and the response to treatment. Gallop rhythm and pulsus 
nitemans arc of serious eigniuennee; and cardiac asthma and acute pulmonary 
oedema are usually of grave import. 

Treatment. — The treatment of essential hypertension is dealt with on 
pages 1101-1103. When congestive cardiac failure occurs, complete rest in 



Fig 37.— OrthoJisenm from a cs«e of hjrperteiuioa. nhovlsg crest eoUrgemtot of the 
left venlncle. «ad geaent widetiiog of the oortio •Iittlow. 

b(‘d for a time, its duration depending upon the degree of the failure, and 
digilaUs are indicateii. Venesection may helpful when theto are indications 
of great distension of the right side of the heart. The various other therapeutic 
me.'isurcs, including the question of diuretics, described on pages 893-910 
sliuuld be carefully considered. 

con PULMOKALE 

During recent years tbe term cor pulmonale has l>een employed for a 
group of cases in which there is enlargement of the right ventricle duo to 
increased prevurc in the pulrooniiry circulation, the rrault of the c.nuses 
mentioned on pp. lOSS, 1089, or massis'e pulmonary eroliolism. The former 
is called chronic and the latter acute cor pulmon-ilc respectively. 

For the clinical features, diagnosis and prognosis, t<ec pp. 10S9, 1090 and 
pp. 1000-1098 respwtively. 

Treatment consists in the consideration of tbe cause, that of congestive 
failure, and in the ease of the acute form, in addition, morphine. 



THYROTOXICOSIS AND HEART DISEASE 1031 


THYEOTOXICOSIS IN’ RELATION TO HEART DISEASE 

The effects of thyrotoxicosid, due either to exophthalmic goitre or to toxic 
adenoma, on the heart and circnlation have been discussed under their 
respective headings. It is, however, appropriate to make some observations 
on one of the varieties of " masked ” forms of thyrotoxicosis (see pp. 516, 517), 
namely, that in which the cardio-vascnlar symptoms dominate the clinical 
picture or even entirely mask any other manifestations of thyrotoxicosis so 
that they suggest ptima^ cardiac disease. 

Clinical Features. — ^The condition occurs most commonly in middle- 
aged or elderly subjects, and females are much more often affected than 
males. It is relatively more frequent in secondary thyrotoxicosis. 

The onset of symptoms is osuatly gradual. The patient seeks medical 
advice for cardiac symptoms. Palpitation is the most freqnent ; it is without 
apparent cause. There is general shortness of breath on exertion. Pain 
in the precordium is not uncommon. Angina pectoris is occasiosaJly met 
with, especially in the elderly, in which coronary disease is more likely to be 
present. There is tachycardia : it is little affected during sleep ; and it 
persists in spite of rest. There is an abnormal response of the cardiac rate to 
physical exertion and emotion. The pulse is fuller and of increased force, 
and may resemble that of aortic incompetence. There U exaggerated pulsa- 
tion of the arteries, which may be particnlarly noted in the carotid and 
trschiai arteries. There may be capiJhry pabatioo. VsaaUy the systoiio 
blood pressure is moderately increased, and the diastolic may be slightly 
raised, or normal, or subnormal, and consequently the pulse-pressure is 
increased. Occasionally, however, the systolic and diastolic pressures are 
proportionately increased. There may be auricular fibrillation, at 6rst 
usually paroxysmal, and later it may be pereisteut. Paroxysmal tachycardia 
and auricular flutter are of relatively rare occurrence. The apex-beat is 
more forcible than normal, bat the oat-thrust is quicker and shorter — unlike 
in hj'pertrophy, in which it is slower and longer than normal. It is often 
diffuse. There may he a sensation communicated to the hand resembling 
a systolic thrill. The first sound is increased in loudness, and not infrequently 
is short and sharp. There may be a eyatolic murmur in the pulmonarpr 
area, or at the apex, especially the former, in which event the murmur is 
usually harsh and may give the impression of being superficial. X-ray 
erammation of the heart almost always shows overaction of the organ, as 
revealed by increased pulsation. Even in the early stages, the left contour 
of the car^ac shadow is straight, duo to increased prominence of the pul- 
monary arc. The size of the heart is usually less than would he supposed 
from clinical examination. In c^s of considerable severity and duration, 
however, there is enlargement to both sides, often mainly to the left, and 
in the latter event there may be relative mitral incompetence. 

Ultimately congestive cardiac failure occurs in the great majority of 
cases, in which event there is usually auricular fibnllation. The most common 
complications are auricular fibrillation and congestive failure. 

There is nothing characteristic about the electrocardiograms. 

The skin may be warm and moist, and there may be flushing and excessive 
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BUMtinp. In tome cas« there is slight pigmentation of the skin. There may 
he slight enlargement or increased conslstencv of the thyroid gland. Occasion- 
ally there is a substomal or rarely an intratnoracic goitre. Exophthalmos is 
rare, but there may be a slightly staring ex;|fcssion. Fine tremors are present 
in most c-ascs. Dsually there is loss of weight, but generally not rapid and 
only occasionally severe. 

The ba^l metabolic rate is almost invariably increased. In this type of 
rase a great augmentation is relatively rare, the increase usually being liet ween 
plus 30 and 30. And even if the rate is within the normal limit of plus 13, if 
the administration of iodine is followed by a pronounced effect on the rote 
and the clinical picture is Baspicious,in all probability there is hyperthyroidism. 
It should be noted that congestive failorc may give rise to a slight or moderate 
increase in the basal metabolic rate. 

Diagnosis. — Formerly a large proportion of these cases were missed and 
even now such is not infrequent. ttTiencTcr a patient, especially if middle- 
aged or elderly, complains of cardiac symptoms, in the alienee of other causes, 
such as rhcumntbm and hypertension, and even in the presence of other 
cai»es if appropriate theraj^ntie measures fail, the possibility of a thyroid 
origiu should alwa}*8 be l>ame in mind. In tbb regard, a careful consideration 
of the various features just described U indicated. The aasociatiou of extra- 
si*stoIc3 with tachycardia, in the absence of other causes, is very suspicious of 
tliyrotozicosis. X-ray examination U of considerable help. Slitrai stenosis 
can be excluded by examining the p.atient in the right oblique position, when 
absence of the left auricle is to be noted. 

The effect of digitalis, quinidioe, and iodine therapy respectix'cly should 
(>o taken into account. There may be little response to digitalis, even when 
auticular fibrillation (or auricular Hotter) with a rapid vcntricuhir rate is 
pre.'cnt. Although quinidino not infrequently restores the normal rhythm, 
if the thyrotoxic state persists, relapse almost invoriably recurs. The question 
of iodine has i>cen referred to. 

In poMible early cases, reurocirculatory asthenia should be excluded. 

Prognosis. — ^Tbe degree of damage to the heart in thjTotoxicosis seenw 
to depend on the nge of the subject and the duration of the malady rather 
than on the tj-pc of goitre or the severity of tbc sj-niptoms of hyperthyroidism. 
It IS more serious with advancing age. The prognosis depends almost entirely 
on treatment Provided partial th)'roidcctomy is performwl before the 
eanliac condition is hopeless, improvement is almost invariable. Those 
«ith congestive failure respond very well. In cases of auricular filmllatior, 
the abnormal rbsthm sometimea ceases spontaneously after ojK-ralion, 
although such may l>e delayed even to three to six months. If the normal rate 
IS not restored, tjje administration of quinidme is usually succe.ssful. Any 
co-existing hypertension usually persists after operation. 

Treatment. — The priroarj- indication is to remove the thyrotoxic condi- 
tion. This has already t>een fully dealt with on pp. 517-520. In ray opinion, 
if meilieal treatment fails, taking a long view, in the vast msjonly of this 
group of ca»cs partial thyroidectomy is the best form of treatment. And, 
pven time for preliminary treatment, it should not be postponed. Sever* 
cong^Ure failure, even requiring mercurial diuretics, is not a contra-imhea- 
tion. Xeeillf-M to say, however, I am not referring to moribund cn«es. If 
after o{>eration auncular fdinllation or anricuUr flutter does not ceaie s|>on- 
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taneously, provided there are no contra-indications, the administration of 
quinidine Khould be resorted to. 


THE HEART IN HYPOTHYROEDI83I 

The heart is affected in some OJanner in the vast majority of cases of 
hypothyroidism, whether myzoedema, either natural or following thyroidec- 
tomy, or cretinism. 

In such cases there is often some degree of cardiac failure. Slight degrees, 
such as some shortness of breath on exertion and slight oedema, are the rule ; 
and severe failure is probably of rare occurrence unless there is co-existing 
chronic myocardial disease or hypertension. The heart is sometimes enlarged, 
both sides being implicated. The degree of the enlargement is usually not 
great, but it may be very great or even enormous. The cause of the enlarge- 
ment is uncertain. In the opinion of some it is mainly due to dilatation and to 
a less extent to a myxoedematous state of the heart muscle, The degree of 
cardiac failure is not always related to that of enlargement. The rate of the 
circulation is diminished. On screening, in addition to possible enlargement 
of the heart, there is diminished pulsation. Changes in the electrocardiogram 
are the most constant features (see p. 1063). 

There may be indications of co-existing chronic myocardial disease, 
atheroma or hypertension. 

A diagnosis may be made from the general symptoms of hypothyroidism, 
together with the clinical features described and an clectrocarcOogram ; and 
the response to appropriate treatment. 

Treatment consists of thyroid therapy, given cautiously. The beneficial 
effect is very quick regarding the cardiac enlargement and the electro- 
cardiogram. 


THE HEART IN BERIBERI 

It may be appropriate to make some observations on the heart in beriberi 
in addition to those contained in the general article, p. 491. The malady is 
due to deficiency of vitamin Bj. As regards Pathology, see p. 490. There are 
manifestations of congestive heart failure, chiefly right-sided (see p. 889), it 
may be of severe grade. There is tachycardia. On screening, the heart is 
found to be enlarged, it may be greatly so, the right side being mainly affected. 
Changes in the electrocardiogram are described on p. 1063. Curative treat- 
ment consists in the administration of vitamin Bj (see p. 493). Digitalis 
and tbe primary diuretics are of little or no value. 

Fbederick W. Price. 


CLINICAL ELECTROCAEDIOGRAPHY 

Bymeans of tbe electrocariographit is possible toobtain graphic records 
of the movements of both auricles and ventricles, to study the time-relations 
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of their cootrftctions, &qc 1 to meseore the faoction of conductintr not oslj 
of the eariculo-TcntricuIar junctionel tiseocs but also that below the diviuou 
of the auriculo-ventricular bundle into two branches. In addition, it tells 
us the iKiint of origin of the impulse formation and also the path along 
which ttie wave of excitation travels. 

AU the various forms of irregular action of the heart can be identified 
with certaintp. The electrocardiograph affords the roost precise rocans of 
investigating the function of the mvocardium. Disease of the myocardium 
may, by interfering with the normal path of the ware of excitation, modify 
the form of the ventricular complex. The Instrument is often of great value in 
the diagnosis of coronary disease and infarction of the heart ; it contributes 
the most certain sign of transporitlon of the heart ; it gives evidence of 
left* or right-sided preponderance when either exists; it is sometimes of 
value in the diagnosis of chronic valvular disease and congenital morbus 
cordis; and during the adniimstratioo of quinldine in the treatment of 
persistent auricular fibnllation and persistent auricular flutter, the changes 
in the cardiac rhythm induced by tbc drug may be followed, and tbe dosage 
controlled accordingly. 

Cliangca m electric poteiitul tako place in muscle when it contracts, and, 
further, a record of these changes may be obtained by connecting the muscle 
with n sen-itive galvanometer by means of clcctrcxles. A.D, Waller, in 1837, 
employed a capillary electrometer to register the clmppcs in electric potential 
in the human heart during contraction. He demonstrated that these changes 
were distributed through the body, and he used the moist skin surfaces of the 
arms and legs as lead*, connecting them with a galvanometer. Einthovvn 
employed the string galvanometer to register the changes in elertrlc potential 
in the human heart. He modifietl this instrument, the Kinthoven string 
g.ilvnnomctcr being now generally employe<l in phsviologieat and clinical 
investigations. Recently some workers employ vafve modification and a 
mirror gahanometcr instead of the string g.ilvanometer. Both varieties of 
tlecirocardiographs are now made in reliable portable form, which can lie 
taken to the Iwdside of the patient. 

Formerly the common practice was to accept three leads and the follow- 
ing nomenclature, »>. lead I, or the transserpc, a lead from the right and 
left hands ; lead II, or the axial, from tbe right hand and left foot ; and 
le.id III, or the left lateral, from the left hand and left foot, ^ow a fourth 
or chest le.id is also employed, in which one electrode is applied over the 
pra'cordiiim and another over some distant part of the body. This lead, 
on the joint recominend.stions of tbe Crnliac Society of Great Britain and 
Ireland and the American Heart Association, is arranged as follows: One 
electro'Je is placed over the extreme left border of the apcx*bcat, of, if this 
cannot l>e delermincil by palpation, it may be appliwl in the fifth inter- 
costal rpace immediately outride tlie left border of percussion dullness, or 
just outside the left mid-claricular Ime, The other electrode is applied 
either to tbe left leg or to the right arm. The leads lo arranged arc referred 
to as leads IV F and IV Ji rcsp^ively. In using either of the foregoing 
connections, the correct j>olarify is obtained as fo^Iovts : The lead switch « 
turned lo lead 1 ; the left atm terrmnal is connect ed to the proconlial <lee- 
tfotlc ; and the right arm terminal is connected to the distant electrode— 
to the left leg for Iea<l IV or to the right arm for lead IV Jl. 
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The record of the changes in electric potential which take place in the 
heart during contraction is called an electrocardiogram. 

If a normal electrocardiogram of leads I, II, and HI be studied, certain 
upward and downward deflections or waves are seen in each cardiac cycle 
{Fig. 38). Following Einthoven, the deflections are called P, Q, R, iS^^and T, 
in some instances T being followed by U. R and T are the most constant 
deflections, the former especially so ; Q and S ate not infrequently absent, 
particularly the first ; while the V deflection is of very uncommon 
occurrence. 

P, P, T, and U are upward deflections, while Q and S are downward 
ones. 



Fio. 33.— A Donnal electrocardiogram of leads I, IT, aod HI. Tbe first deflection, P, 
is <lne to the contractioa of the aoricles ; the others axe the result of the contraction 
of the ventricles, and are termed Q, It, S, aod T. In normal subjects the amplitude 
aJJ the daficciions 5s bsosil^ gresin^ in Jead JI, npsciaHy ibs deficrJioo jh 

The P deflection is due to the contraction of the auricles. Q, R, S, and T 
are due to the contraction of the ventricles. V, if present, occurs early in 
diastole, and its significance is not fully understood. 

That portion of the electrocardiogram from the beginning of P to the 
commencement of Q is called the auricular complex. P represents the spread 
of the wave of excitation over the auricles. It is an upward, small, and 
usually rounded defiection, but it may be pointed. It is succeeded by an 
isoelectric interval indicated by the string either remaining at the zero level, 
or descending or ascending slightly, in which event usually the former. 

That portion of the electrocardiogram from the beginning of Q to the 
end of T is designated the ventricular complex. Q, R, S constitute the 
initial group of deflections, while T is the terminal or final defiection. Q 
passes at once into R, and S folloira immediately upon the latter. Q and S 
are downward steep deflections, and usually very small. P is an upward, 
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corwpicuons, *]iarp epikc, and of greater amplitude ttan any of the other 
deflections. The S-f interv'al osuatlr exhibits a pronounced rero-Iinc, 
which however may descend or ascend eligtitly, but, on the other hand, there 
may even l»e no rcro-lmc. T is an upward, prominent, broad and rounded 
delfection, but in lead III it not infrequentiv points downward (see p. 1033). 

In normal subjects, the amplitude of all the deflections, especially /^, is 
usually greatest in lead II, while those in lead III are not infrequently of 
atnall amplitude. 

The time-distance Iietwecn the liegtnntng of P and the commencement 
of <?, or lietwten /* and /?, ns tlic case may lie, is an index of the A»-Vs 
interval, that is, the interval separating the commencement of auricular 
and ventricular contraction, and is a me.asure of the function of conduc* 



Flo 3*1 — Flcrtrocsrdiognm, »ho»lnx Inventon ©f T in lead J. There la aUo 
ktvahte^t jwyon<Jer*t>ee. 


tiidty of the auriculo-ventricuiar noile and bundle almve its division into 
two branches ; it w called the P-Q or P-K interval. The rule is to employ 
the latter, on account of the frequent ab«ence of the Q deflection. The 
P-P inten'al is a more reliable indication of the rate of conduction of the 
wave of excitation than the a-c interval in a polygraphic tracing, l>ecau*e 
the pre-sphygmic interval and the period between the opening of the aortic 
s-alves and the carotid pulse are not includes!. In normally acting hearts 
the interval varies between 0-12 and 0-18 second. If it exceeds the latter, 
and certainly if more than 0-20 aec. (Fig. ”0}, we may conclude that the 
function of conductivity w definitely depressed. The P~P inteni'al is diroin- 
i$he<l in anriculo-ventricular nodal rhytum and in functional bundle-branch 
block {see Fig. 71). 

The pericxl of time occupied l>y the Tcntricnlar complex is approximately 
that of the ventricular systole. That occupied by the QPU group of 
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deflections is of much importance. It should not exceed one-tenth second. 
If it does it indicates a delay in the conduction of the wave of excitation 
through the ventricular muscle. This occurs in bundle - branch block, 
arborization block, ventricular extrasystoles, in the ventricular variety of 



Fio. 40. — Electfocardiosram showing iiiTrrsion of T in lead HI. 


paro^mal tachycardia, and, it may be, in extreme preponderance of either 
ventricle. 

The Q-T or H-T duration varies considerably. IVith a normal cardiac 
rate, it probably averages between 0*32 to 0*35 second. It is diminished by 
an increased cardiac rate (sinus tachycardia), and vice versa (sinus brady- 



Fio. 41. — Electrocardiograih in which P «nd T coincide and are supenmposed. 


cardia). When the cardiac rate is unusually frequent the duration of the 
diastolic interval is so shortened that the deflection T approaches more and 
more to the following P, and P and T may even coincide and are superimposed 
(Fig. 41). 

In auricular hypertrophy, such as in mitral stenosis and congenital 
pulmonary stenosis, especially the former, the P deflection, particularly in 
lead II, is of increased amplitude (Figs. 45, 46), and not infrequently is 
also broad and has a flat top, and may be notched or bifurcate (Figs. 47, 48). 
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Some writers are of opinion that a mere increase in the amplitude of P is 
occasionally met with in normal hearts. 

A large Q in lead III b often a feature of the T3 type of infarction, 
either recent or old. It should be noted, however, that it may also occur 
with a horizontal or transverse position of the heart due to a high diaphragm, 
as, for example, in ascites, pregnancy, or obesity. In the differential diagnosis, 
whether there is also a Q of somewhat amalfer amplitude in lead 31 and a 
characteristic alteration in the R-T (S-T) interval and in the form of the 
T dellections are of cardinal importance. In addition, a large Q due to 
upper displacement of the diaphragm is diminished or obolished by holding 
the breath after a deep inspiration. A ^ in lead I is strongly suggestive 
of an old infarct of the wall of the left ventricle near the apex and the adjacent 
part of the interventricular septum. 



Fia. 42 — Clectrocsrdiograni ifiowin;; predominaat byportrophy of Iho left 

rentnclc. 


Notching oc apUntering or elurring of the QRS complex of slight degree 
may be found in normal conditions, and in preponderance of either ventricle. 
These in pronounced degree and also notching which is irregular signify 
that the wave of excitation is speadiog in the different parts of the ventricular 
musculatnre in an abnormal manner. They may be met with in bundle- 
branch bloch, arborization block, ventricular extra-systoles, and in the 
ventricular variety of paroxysmal tachycardia. 

Diminution in the amphtude of T occurs during forced expiration, and 
it may be with advancing age. The T deflections may be flattened or inverted 
in the three leads in hypothyroidism (see Fig. 87). Diminution of T in 
lead II is frequently met with in marked left- or right-sided preponderance. 
Inversion of T in lead III alone (Fi^. 40) is not infrequently found in 
health, and therefore its significance id a single exsmination is Dncertain 
and it is of essential importance to know whether the deflection was formerly 
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S ht. Among pathological conditions, it is found in marked right- 
preponderance. Inversion of T in lead III and lead 11 may occur 
during forced expiration. Apart from this, it is probably pathological. 
Inversion of Tl and T2 may be regarded os patbologicnl, suggesting coronary 
or myocardial disease. Inversion of 2*1 is also to be met with in gross left- 
sided preponderance. 

The changes in the T deflections which occur in bundle-branch block, 
coronary occlusion, and with full doses of digitalis are described elsewhere. 

The characteristics of a normal fourth lead are us follows (Fig. 43). The 
first deflection, P, is upright, and is rather smaller than iu the other standard 
leads but leas so in lead IV F. Tbe initial group of ventricular deflections is 
of larger amplitude than in leads 1, 11, and III, and is diphasic, the first.wave, 
R, being positive and the second, S, negative, and they are approximately of 
equal size. The S-T interval, ns in the other three leads, is usually iso- 
electric but it may, on the other hand, show a slight inclination to rise above 
or to fall below the zero line. The T deflection is positive, and is of increased 
amplitude. 



Fia, 43 . — A Dornul «lectrocardiognm of lead IV. 


The form of electrocardiographic curves depends upon the point of origin 
of the impulse formation, the paths along which the wave of excitation 
travels, and the manner of conduction of tbe latter; any departure from 
the normal in respect of one of these will result in an alteration in the form 
of the electrocardiogram. 

A typical P signifies that the impulse arises in the sino-aurlcular node 
and that the wave of excitation spreads over the whole of the auricles along 
the normal paths. When the anricle contracts in response to impulses not 
generated at the sino-auiicular node, almost always the P deflection is of 
abnormal form. The degree of this depends upon the distance of the site 
of origin from the normal, for example, if near the node P may be almost 
normal. Often the deflection is invertM. The various forms of abnormal 
P deflections which may he found in auricular or auriculo-ventricular nodal 
extra-systoles, auricular or anriculo-ventricular nodal paroxysmal tachy- 
cardia, auriculo-ventricular nodal rh3rtbm, and auricular flutter are described 
later. A diphasic or inverted P in lead III alone may occur in left-sided 
preponderance and in the absence of any pathological condition. 

Similarly, a typical ventricular complex signifies that the contraction of 
the ventricles is supra-ventricnlar in origin, t.e. they have contracted in 
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response to bq impulse whicli arises above tbe division of tbe auriculo- 
ventricular bundle, and that the wave of excitation proceeds along the normal 
paths. An atypical ventricular complex means that the contraction of the 
ventricles is ventricular in origin, t.e. the stimulus arises below the division 
of the auriculo-ventricular bundle, AVTien the ventricular contraction is 
aberranl {see p. 879), the complex, while fundamentally typical, differs from 
the normal to some extent, this varying from a slight degree to even, rarely, 
that in which tbe complex resembles one of ventricular type. 

Cardiac IItpertropiiy. — It has been previously pointed out that in 
cardiac hypertrophy, while both vcntriclea are more often affected than one 
alone, one ventncle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
vealed by the electrocardiograph. If in cardiac hypertrophy an electro- 



cardiogram does not indicate either right- or left-sided preponderance, we 
may assume that tbe hypertrophy involves both ventricles approximately 
equally. 

In left-sided preponderance, the amplitude of ^ is greater in lead I than 
in lead III, and the nmphtudo of S in lead III is greater than in lead I (Figs. 
39 and 42). The deflections of greatest amplitude in leads I and III, there- 
fore, point away from each other. In right-sided preponderance, the ampli- 
tude of 5 is greater in lead I than in lead Ilf, and tiiat of R in lead III is 
greater than m lead I {Fig. 44), and so the deflections of greatest amplitude 
point towards each other. 

In marked preponderance of the left side, there is often inversion of T 
in lead I ; and in that of the right side, inversion of T in lead III. Bames 
and Whitton have suggested that these changes in the T deflection result 
from mechanical strain on one ventricle rather than actual disease of the 
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myocardium other than hypertrophy. In extreme preponderance of either 
ventricle, the period of time occupied by the Q, H, S group of deflections 
may be increased, exceeding one-tenth of a second. 

In the_ diagnosis of preponderance of either ventricle it is necessary to 
exclude displacement of the heart, for the following reason. The electrical 
axis of the organ is influenced by the anatomical axis, so that displacement 
may give rise to electrocardiographic curves of right* or left-sided pre- 
ponderance. Thus, a horizontal or transverse position of the heart due to 
a high diaphragm tends to produce a curve of left ventricular preponder- 
ance ; while a vertical position of the oi^an with a low diaphragm, as seen 
in asthenic subjects, tends to produce that of right ventricular preponderance. 

It is also necessary to distinguish between predominant hypertrophy of 
the left or right ventricle and a lesion of the left or right main branch of 
tne auiiculo-ventricular bundle (new nomenclature) respectively. This is 
referred to on pp. 1051, 1035- 



Fios. 45 46.— Electrocsrdi'o^amo from two different aabjects eiiowing increased 

ampUtode of the deSection P. 


CJHBOxrc Valvqlar Disease. — ^In aortic valvular disease there is usually 
left-sided preponderance. In mitral stenosis there is generally right-sided 
preponderance ; and the P deflections may show the changes indicative of 
auricular hypertrophy described on pp. 1037, 1038. The latter, when 
present, are of diagnostic value, especially when there is also right-sided 
preponderance. ■\VheD auricular fibrillation supervenes, the curves will 
present features characteristic of that condition, 

CoxGEKTTAx Heap.t Disease. — ^The amplitude of the deflections is some- 
times greater than in the acquired fonn of valvular disease. There is fre- 
quently right'sided preponderance, often of great degree, especially in 
pulmonary stenosis- 

In dextro-cardia all the deflections of a carve from lead I are inverted, 
while lead III u equivalent to the normal lead II, and lead II to the normal 
lead HI (Fig. 49). This form of electrocardiogram is pathognomonic of the 
condition. It is to be noted that if there is also a lesion giving rise to enlarge- 
ment of the right ventricle, the electrocardiogram wll be that of left-sided 
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preponderance with inversion of Pm lead I. In tmcomplicated wide patency 
of the interanricular eeptnm there may be deviation of the electrical axis 
to the right. In patency of the jaterventricnlar Beptuta the electrocardio- 
gram is usually normal, except when the defect in the septum involves the 
auriculo-ventricular bundle and eo gives rise to congenital heart-block. 
In congenital pulmonary stenosis the electrocardiogram ^1 reveal a marked 
right ventricular preponderance. 

Si.vus ARBiiYTUsfra. — The electrocardiogram of this rhythm may readily 
be identified (Figs. 50-52). There is merely a variation in the length of the 
diastolic penods, t.e. the intervals between T and P (see p. 919). 

Exrr.A-SysTOLEa. — Eitra-systolcs may be readily recognised by means of 
the electrocardiograph, and usnally their site of origin. 

In the ventricnlar variety (Figs. 53 and fit) the ventricular complex occurs 
eorlierthan the anticipated time. As the ventricular contraction is ventricular 
in origin and therefore the wave of excitation travels along abnormal cbanncKs, 



Flos 47 and 48 -—ElectrocardloffrAins from two daETerent cura of mitral stenosts. Tbe 
deflection 1‘ i« iDcrcaecd in Amplitude. ai«1 is ako broad, has a flat top, and U bifurcate. 

the vcntriculav complex is wholly atypical ; it is diphasic, and is of increased 
amplitude. It is of the same duration ns that of the rhythmic contraction. 

There are two mam varieties of ventricular extra-systoles, and it is 
usually possible to differentiate them by means of the electrocardioKraph. 
In one, tbe ventricular complex consbts of nn upward, tall and pointed 
deflection, and then of a downward and broader deflection, in lead I ; and 
of a downward, deep and pomted deflection, and then of an upward and 
broader deflection, in load III. In the other variety, the ventricular complex 
consists of a downward, deep and pointed deflection, and then of an upward 
and broader deflection, in lead I ; and of an upward, tall and pointed deflec- 
tion, and then of a downward and broader deflection, in lead III. It was 
formerly thought, largely as the result of experiments in animab, that the 
first variety has its origin in tlve left ventricle or apical portion of the heart, 
and the second in the right ventricle or basal portion. Recent evidence 
has been addncetl, b-ved partly on direct observations on the exposed human 
heart, which strongly suggests that tbe opposite is the case. The direction 
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of the deflections in lead II is usually the same as in lead HI, but the 
reverse may be the case. 



Fia. -(9. — Etectrocantio^m from » caw of traospositioo oi tae fiersn. AH 
dcflectiou la load I.m iavorted. 



Tios. oO, 61 and 52. — Electrocanifograins from throe different subjects showing 
sinus uregularity. The auncular and rentncular deflections are of normal form, 
but there is a vanation in the length of the interrais between T and P. 


In the ventricular variety of cxtra-^stoles, the aancle maintama its 
usual rhythm and contracts as the result of the normal sfamulns from the 
sinus. It follows, therefore, that the corresponding P deflection appears at 
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the aaticipatcd time and Is Qorm&t in form. Bat it ia usnallj embedded in the 
rentriciilar complex, although it may be detected in this part of the electro- 
cardiographic curve in some cases, and occasonally is nearly separate. 



^ta, fi3.— -Electrocardiogram shoving reiitricobr extra systole*, marVed Ez^. The 
corresponding P dcSections are emlicdded in the diphasic eariatioos. There is 
also inTcrsioa of T in lead I. and left-sided prepondersDce. 



I'lo. &1.— Electrocardiogram showing rapid sucteosiona of rcntricolar extra-s> stoics 
There Is also ioTenion of T la I and leA-sided preponderaacc. 


If the ventricular cxtra- 0 T»toIe takes place after the normal auricular 
contraction, and the wave of contraction from the auricle has reached 
the ventricle and met that of the premature ventricular contraction in the 
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ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both tTpical and atypical features. 

The site of origin of a ventricular extra-systole may occasionally be at 
one time in the basal or right portion of the ventricle, and at another in the 
apical or left portion, in the same subject. 

A ventricular extra-systole is usually followed by a compensatory pause, 
which is complete. Sometimes, when the cardiac rate is slow, an inter- 
polated extra-systole occurs. 

In the auricular variety of cifra-syatole (Fig. 55) the P deflection takes 
place before the anticipated time. Aa the point of origin of the stimulus 
for contraction is at a site other than the sino-auricular node, almost always 
the P deflection is of abnormal form. The degree of difference depends 
upon the distance of the site of origin of the impulse from the sino-auricolar 
node ; and if near or at the node, P may be practically normal. Often 
the deflection is inverted (see lead II). The premature contraction of the 
auricle may take place so early as to coincide with the ventricular contraction 



Fla. J35.-*-£]ectrocardiogTam ehowiop anricobr extra-systoles, marled Ex,S. Tiie 
premature P deflections are of normal form in lead I, and of abnormal form — being 
mrerted — in lead If. The premature ventncular complexes are of abnormal form. 
The third extra-systole in lead I is blocked. 

of the preceding cycle, in which case P and the preceding T are superimposed. 
The P-R interval may be increased. The P deflection is usually fouowed 
fay a premature ventricular complex. Tfcis is of typical form, atuce 
the ventricular contraction is of eupra-veutricular origin and therefore 
the wave of excitation to the ventricle travels along the usual paths, 
but it may be aberrant. Almost always aberrant ventricular beats are 
found only when there is diminished auriculo-ventricnlar conductivity. 
In some cases, the stimulus for contraction does not reach 'the ventricle 
at all, in which case tie premature contraction of the auricle is not followed 
by a premature contraction of the ventricle — “ blocked auricular extra- 
systole ” (third extra-systole in lead I of Fig. 55). 

In auricular extra-systole the compensatory pause is rarely complete. 

In the auriculo-ventricnlar nodal variety of extra-systole (Fig. 66) there 
is prematurity of the P deflection and also of the ventricular complex. 
In cases in which the contraction of the auricle and ventricle is absolutely 
synchronous, the P deflection coincides with, and is embedded in, the Q, R, S 
complex (see lead II). IVhen the contraction of the auricle be^ns before 
that of the ventricle, the P deBectioo precedes R, and the P-R interval is 
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diminislied (see lead I). When theanricolar contraction commences after 
that of the ventricle, the P defiectioa follows the R deflection. When the 
P deflection is to be obsen’ed, as the anrictilar contraction b due to an 
impulse which arises at an abnormal point, it is almost always abnormal in 


FiO. SO.— Electroeardioprani showing aaricolo-ventricolar extia-iystoles, marked ExS. 
In that of lead I the nremattire P dcllretion oeeura before that of the ventricular 
complex, while that rn lead II la embedded in the ventricular complex. 

form, often being inverted. As the ventricular contraction is sapra-ventricalar 
in origin, the ventricular complex is of typical form but may be aberrant. 

In tiie onriculo'ventricuUt variety of extra-systole, the compensatory 
pause tnaj, or may not, be complete. 

Occasionally the beat iromcaiately following an exlta-syatolc arises from 
the same site as that of the premature contraction. 




Pro. S7.— Eloctrocanliogram showing the auricuUt Tarietj of paroxysmal tachycardia 


Pahoxysmal Tachycardia. — ^T he first P deflection of the paroxysm i# 
premature, and usually the paroxysm is followed by a long pause. 

There is no essential dltTerencc between the complexes of the individual 
beats during a paroxysm and those of aingic extra-systoles in the same 
individual. 

In auricular paroxysmal tachycardia (Fig. 57) there is a rapid succession 
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of P deflections occurring at regular intervals. As in the case of auricular 
extra-systoles, these are almost always of abnormal form, often being 
inverted. The contraction of the auricle may take place so early as to 
coincide with the ventricular contraction of the preceding cycle, in which 
case P and the preceding T may be superimposed. The P~Ji interval may be 



Fia. 68. — Electroeardiograni showiog the anriCToJo-Tentncnkr nodal variety of 
paroxyaoiat tachyeardia. 


increased. The P deflections are usually followed by ventricular complexes 
of the same form, or approximately so, as those preceding and following 
the paroxysm. There may be auricnlo-ventriculsr block or bundle-branch 
blocs. Iq the latter case the ventricnlar complexes may resemble those of 
ventricular paroxysmal tachycardia. In tbb connection, in the differential 



Fio. 69. — Electrocardiogram of leads II and III. Lead H ehowa three isolated extra- 
systoles of rcntrieoJar origin. Lead III ahowa the ventncuJar Tandy of paroxysmal 
tachycardia, the coinplexea of which are of the same form as those of the isolated 
extra-systoles In lead JI. 

diagnosis between the ventricular complexes of supra -ventricnlar and of 
ventricular origin, it is important to note whether any part of the P deflection 
can be detected in the ventricular portion of the electrocardiographic carve 
or not. 

In auricular paroxysmal tachycardia, the rhythm is regular. 

In auriculo-ventricular nodal paroxysmal tachycardia (Fig. 68) the 
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electrocardiogratn ta oft^n difficult to detenmoe. There is a rapid succession 
of auricular and abo of ventricular complexes. In cases in which the con- 
tractions of the auricle and ventricle are absolutely synchronous, the P 
deflections coincide with and are embedded in the Q, B, S complexes. “When 
the contractions of the auricle begin before those of the ventricle, the P 
deflections precede the Bt, and the P-R interval is diminbhed. When the 
auricnlar contractions commence after those of the ventricle, the P deflec- 
tions follow the Rs. UTien the P deflections are to be observed, they are 
usually of atypical form, often being inverted. The ventricular complexes 
ore of typical form but may be aberrant. 

In auriculo-ventricular nodal paroxysmal tachycardia the rhj'thm may 
be regular or irregular. 

In ventricular paroxysmal tachycardia {Figs. 59 and 60) there is a rapid 
succession of ventricular complexes. Usually each of these is of the same form 
as those of isolated extra-systoles nriring in one ventricle (sec p. 1012). In some 
«ises, however, the point of origin of the beats is sometimea in one ventricle 
and at other times in the other, resolting in complexes of different form ; 



f^o. 60. — Electmctrdiognm kads U tad lil tbowiog tbtrtatneuiatramly 
of pftrosyamal Ucbycsnlis. 

and this may occur in the case of every^other^beat, so that complexes of 
different form alternate, which condition is aometimes called bi-directional 
ventricular tachycardia, and is of very eerious significance. Sometimes 
the ventricular complexes arc of indefinite form. 

In the ventricular variety of paroxysmal tachycardia, the auricle generally 
maintains its usual rhythm, contracting as the result of an impulse arising 
in the sino-auricular node. It foUows, therefore, that the P deflections 
occur at the usual intervals and also ere of normal form. They are generally 
embedded in the ventricular complexes, but in some cases they may be 
detected in tbb portion of the electrocardiographic curve and occasionally 
they are nearly separate. In some cases, howet er, the ventricular rhythm 
gives rbe to retrograde auricular beats, either with each ventricular con- 
traction, or, less frequently, ie. retrograde heart-block. Rarely there is 
auricular fibrillation, and more rarely auricular paroxysmal tachycardia, 
or auricular flutter. 

In ventricular tachycardia, any existing irregularity of rhythm is usually 
so slight that it is detected only by means of graphic methods. 

In the differential diagnosis of paroxysmal tachycardia by the electro- 
cardiograph, it is to be observed that, aa the difference in the form of the 
complexes of the ahnoimal and the normal rhythms may be only slight 
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it may be necessary to cozapste carefully the compleies of the paroxysm 
with ^ose of the beate which either preceded or followed it— indeed, an 
analysis of either transition periods may be necessary. 



Fios. CI-63 — 'Glectroc&rdic^r»m9 from coses of auricular fibrillation. 


Aubigulo-Ventricular Nodal RnymM. — In this condition, when the 
contractions of the auricle and Tentriclc ate absolutely syncbronous, the 
P deflections coincide with and are embedded in the Q, R, S complexes. 
When the contractions of the aoricle begin before those of the ventricle. 
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the P deflections precede the Ps, and the P-R interval is dimimshed. When 
the auricular contractions commence after those of the ventricle, the P 
deflections follow the Rs. When the P deflections ate to be observed, they 
are usually of abnormal form, often being inverted. The ventricular com- 
plexes are of typical form but may be aberrant. 

AonicuLAit FinniLLATioiJ.— In aurictflai fibrillation the electrocardiogram 
IS characteristic (Figs. Gl-65). 

There is an absence of P deflections. There are, on the other hand, 
oscillations caused by tbe fibiillatlng auricle, called fibrillary waves, during 
ventricular diastole, at a rate ranging from SOO to GOO, and usually about 460 
times, per minute. They occur at irregular intervals, and their form and size 
vary, the latter being sometimes very mmuto and sometimes considerable. 
They are most evident in cases of alow cardiac action. They maj^ coincide 
with the T deflections, in which case the outline of the latter is altered. 
Apart from the very rare cases in which complete auriciilo-ventricular block 
is present, the ventricular rhythm is completely irregular, i.e. the R deflec- 
tions occur at irregularly irregular intervals ; their amplitude varies from 
cycle to cycle ; and often there is no relationship between the length of 
a pause and the amplitude of the R deflection which follows it. WTien the 
ventricular rate is alow or very rapid, this may be difficult to determine. 
As the ventricular heats arc supra-ventricolar in origin, the complexes are 
of tymical form but they may be aberrant. There may be superadded ven- 
tricalar extra-systoles, nsually during tbe administration of one of the 
digitalis group of drugs (see pp. 901, 902). 

In the diiioreotial diagnosis between tbe electrocardiograms of auricular 
fibrllUtion and those of auricnlac flutter, in the former almost always the 
ventricular rhythm is completely irregular, while in the latter, it will be found 
that such is not tbe case, even when tbe rhythm is very irregular. Further, 
the deflections due to auricular systole in auricular flutter may be distin- 
guished from the fibrillaty waves in auricular fibrillation in that they are 
less frequent, rhythmic, of larger amplitude, and almost invariably of con- 
stant form and size. 

Auricular Flutter. — In this condition it is of particular importance 
to analyse the three leads (Figs. 66-68). The P deflections may range from 
180 to 360, the usual rate being about 300, per minute. In all the leads the 
deflections occur at regular intervals, and as soon as one terminates the next 
one commences. In each lead of any given case they are almost invariably 
of constant form. In lead I the amplitude is comparatively amall. As the 
impulse arises at an abnormal point, tbe deflections are atypical in form. 
The ascending limb is rather sharp, and the descending more gradual, and 
the summit may be dome-sbaped. U is difficult to say at what part the 
deflection begins. As the ventricular complexes are supra-ventncular in 
origin, they are of typical form. They arc superimposed upon the P deflec- 
tions, modifying their outline. In some cases T may be detected. Excepting 
in the very rare cases of 1 : 1 rhythm, in which event there is an equal 
number of P deflections and ventricular complexes, there arc two or more P 
deflections to each vcnliiculat complex, according to tho degree of auriculo- 
ventricular block (see p. 933). IVhen the response of the ventricle to auricular 
contraction is at irregular intervals, tbe ventricular rhythm may be even 
very irregular. 
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It is necessary to differentiate tlie electrocardiograms of auricular flutter 
from those of auricular fibrillation. This is dealt with on p. 1050. 



Fio. 60.— Electrocardiogram from a case of anncolar Sutter, with 2 : 1 heart.block. 
The rate of the aaricle is betareea 320 and 330 per minute. 



Fio. 67.— EJectrocardiogratn from a case of anricular Butter, with 4 : 1 heart-block. 


Vextbicular Fibbillation. — ^Xhe ventricular complexes are replaced 
by oscillations, occurring at very rapid and irregular intervals, and tbeir 
form and size vary. 
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SlNO-AiHiicaLAB Block. — Id tlds condition there is an absence of 
both the auricular and ventricular complexes during an abnormally 
long pause. (See p. 937 and Fig. 69.) 

Aoricolo-Vestricdlar Block. — ^In the first grade (leads I and III of 
Fig. 70) there is merely an increase of the P-72 interval, it exceeding 0-18 



Flo. 6^.— 'Eleclrocardiogram from a ease of aoncuUr flutUr. 'nie auricuJo-eenUlenlsr 
ratio la eometiraea 2 : 1, at others 3 : I. and at others ai^in 4 ; 1. The TespoRie 
of the reniricle to aorienUr eonlraelion being at Irregabr infcrrsls, there Is Irregu- 
lantj of the tentneuW Thythm. 


second. It may be increased to such a degree that P coincides with the 
preceding T. 

In the second grade (lead II of Fig. 70) the P defiectiona ate found at 
regular intervals and are of typical form. Sometimes the P deflections 
arc not followed by ventricular complexes, the frequency of such depending 



Fia. CD.— Elcctroranliogram aboiriai' an abnormally long pause dae to 
iino-auticulsr block. 


upon the degree of block, as described on p. 938. Unlike complete heart- 
block, on each occasion the ventricular complex is preceded by a P deflec- 
tion. In the case of dropped beats, almtet always there is a progressive 
increase of the Af~ys interval preceding and a progressive shortening of the 
interi’al following each dropped beat, so that the prolonged pause during a 
dropped beat is not equal to two regular pulse-beats. As the ventricular beats 
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are of supra-ventricular origin, the ventricular complexes are of typical 
form. 

In complete heart>block (Fig. 71) the P deflections are found at regular 
intervals, and are of typical form. They are more frequent than the ven- 



Fio. 70. — Eleetrocardioj^aci ehowiog partial heart>Llock. In eacrh lead there la an 
increase of the P-U interral. sod In lead 11 (here is also cootinooaa 2 : 1 rhythm, 
every other etimulos from the auricle failing to reach the rentricle. There fa abo 
iaversion of T in lead III and left-aided preponderance. 



FiQ 71 — Electrocardiogram of leads I and II showing complete heart-block, or dis- 
aasoeiation of the anriculo-Yentricnlar rhythm, the auricles and ventricles beating 
independently of each other. 

tricular complexes. In addition, the time-relation between the P deflec- 
tions and the ventricular complexes is a constantly varying one, the former 
at one time preceding, at another following, and sometimes, again, coinciding 
with the latter. In the last case the P deflection is superimposed upon 
the ventricular complex. As the ventricular beats are of supra-ventricular 
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origin, the ventricular complezes ate of tjpical form. Sometimes there are 
enperadded ventricular extra-flyatoles. 



Fiq. 73. — Ekctrocftnliopram chowin^^ a Ie«ii>n of the Jcft main branch of (be 
auriculo rentncuUr handle (new somenclsture). 



Fio. 73 — EIrc(ro<'fird;oprani ihowinjr • Io»K)n of Tight main branch of the aoricnlo- 
veatncukr handle (new nomenclatore). There ia alao auricakr fibrillation. 


BusDLE-Br..txcn Block. — A lesion of either of the two branches of the 
auricalo-vcntricular bundle may be recognised by means of the electro- 
cardiograph (Figs. 72 and 73). 
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^ The ventricular complex is diphasic and of increased amplitude. The 
initial group of deflections {Q, R, S) is of increased duration, exceeding 
one-tenth second and comprising more than one-third of the whole complex, 
and usually exhibits pronounced or irregular notchmg. The terminal deflec- 
tion (T') points in the opposite direction to the initial group of deflections 
in leads I and III. In lead II, Q, R, S is usually of less amplitude and is 
often diphasic ; T' may point in either direction. In the diphasic ventricular 
complexes of leads I and HI there is usually no iso-electnc period between 
Q, R, S and T. The P~R interval may be increased. 

Two types of curves may be recognised : (1) The common type, in which 
there is a large R' in lead I and a large S’ In lead III, T' pointing downwards 
in lead I and upwards in lead HI. (2) The rare type, in which there is a 
large S in lead I, and a large R' in lead III, T' pointing upwards in lead I 
and downwards in lead III. It was formerly snpposed that the first type 
was indicative of right bundle-branch block, and that the second signified 
left bundle-branch block. It is now believed that the opposite is the case. 



Fiq. 74.— Electrocardiogram ehowiDg fonctional bnndie-brancU block. 


It is necessary to distinguish between a lesion of the left or right main 
branch (new nomenclature) and preponderance of the left or right ventricle 
respectively. The distinguishing features arc that in bundle-branch block 
the initial group of deflection^ is of increased dotation and usualiy exhihifs 
pronounced or irregular notching, and T points in the opposite direction 
to the main initial deflection in'leads I and III. As already noted, increased 
duration of the Q, R, S complex may be met with in extreme preponderance 
of either ventricle. But taking cases of preponderance as a whole, the 
period of time is materially J«s. In addition, pronounced or irregular 
notching does not occur, and T is not of inerwsed amplitude and, apart 
from exceptional cases, points in the same direction. 

ruNCTlONAL BoNDLE-BRANCtf BLOCK. — A Condition, which is rare, in 
which there is increased duration 'of the Q, R, S group of deflections together 
with a diminished P-R inten'al (Fig. 74) has been termed functional bundle- 
branch block. 

Arborization op. lNTaA-VENTRicuu.R Block. — The mitial group of 
deflections is of increased duration and usually exhibits pronounced or 
irregular notching, and b of low voltage (Fig. 75). Some believe that 
occasionally the T deflection points in the opposite direction to the initial 




Fio. 7S.— Electrocardiagnm «boiriR^ arbomaiion block. Tbcro I* sn extra svstole, 
marked Ez.S, ux lead I. t«o extra-ajatoles io lead 11, and oae m lead IlL 



Fio. 76 — Electrocardiogram from a caac of paroxyinal tacbjcardia. There is alter- 
cation in the ampbtnde of the A deOections. 


It should be pointed out that some trriters ore of opinion that the electro* 
cardiogram just described indicates a delay of the wave of excitation along 
the right or left main division of the aoricnlo-ventricular bundle, t.e. incom* 
pUte or partial bundle-brancb bloek. 
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Alternation op the Heart. — ^This may sometimes be recognised by 
means of the electrocardiograph, by an alternation m the amplitude of the 
deflections due to the contraction of the ventricle (Fig. 76). Both the R and 
r waves may be afiected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphypmogram withont 
any corresponding evidence in an electrocardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg* 
mogram and electrocardiogram does not always correspond ; t.c. the 'smaller 
ventricular deflections correspond with the larger poise-wave 

Chronic Constrictive Pericarditis. — ^There is u-sually low voltage 
of the Q, R, S complex, or diminished amplitnde or inversion of the T deflec- 
tions, or both. 

Angina Pectoris. — Left-sided preponderance is usnal. In a proportion 
of cases the ventricular complexes are abnormal. Most varieties of these 



Fio. 77.— Eleclrocafiliogratn from a case of the T’ type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in leads 1 and II, and ebgbtly below the zero level in lead 111, as 
indicated by arrows. 

abnormalities may be met with, including flattening or inversion of T in 
lead I or II, or both ; increased duration, and notching of the Q, R, S group 
of deflections; bundle-branch block; and a large Q deflection in lead III 
There may be extra-systoles and some degree of heart-block. Other 
abnormalities of rhythm are exceptional. The changes in the ventri- 
cular complexes may be of couriderable value in doubtfnl cases. Negative 
findings, on the other hand, are of no importance. 

Tranrient modifications of the electrocardiograms similar to those of 
coronary occlusion with infarction have been observed in some cases of 
angina pectoris daring the attacks. Such are of much diagnostic rignificance. 

Coronary Occlusion with Ixearction of the Heart. — Electro- 
cardiograms of this disease are usually characteristic and of great diagnostic 
value. They are as follows : 

Within a few hours there is usually a deviation of the R-T or the S^T 
segment. This portion of the curve commences from the R oi S deflection 
either above or below the iso-electric level and proceeds in a more or less 
34 




Fio. 78.*-Eleefrocnrcliogram from a eaae of th« T* of bfarction of the heart taken 
early after the onwtt of symptoms. The R~T portion of the cures eommenew above 
the zero loret in lead I. and below the zero level in lead III and rather so in lead JI, 
as Indicated by arrows. 

tbeae loads aio divetRent. Tbos, if tbeic is J?-*J elevation in lead I there is 

R-T depression in lead III (Figs. 77, 78); and Wctftwrso (Figs 79, 80). 

Sonsetimes the deriation of the R- f segraeat is best observed in leads 111 



Flo. "9. — Klecltocatdlogractt from a case of the T* type of Itifatclion of th« heart taken 
early after the onset of symptoms. The Jt-T portion of the curve commences above 
the zero level in lead lU and sUghlty eo ia lead II, and below the zero level in 
lead I. as indicated by arrows. 

and II, or in leads I and II ; or tbe alteration may be present in one lead 
only. The foregoing features are perhaps pathognomonic of the condition. 

After a few days or more, the R-T portion of the curve gradually returns 
to the iso-electric level, and the T ueQections gradually reappear. The 




Fjo. 81.— EleetrocaitJiognini from a case of the T' t/po of infarctioa of the heart. The 
T deflections In lead I are inrerted. and arc rather sharply defined and of increased 
amplitndc. Those in lead m are ui^ight, and are sharply defined and of increased 
amplitude. 


segments. (Figs. 81-83.) The T deflections are usually sharply defined, 
and their amplitude is often large. The R-T intervals preceding the 
altered T waves frequently exhibit convexity or concavity. The fore- 
going featiues are not so characteristic as are those of the first stage, but. 
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taken together with the cliotcal icatuics, they afford strong corroborative 
evidence of the disease. 

In both stages, sometimes there is diminished amplitude and increased 
duration of the initial group of ventricular deflections {Q, R, 5), and the 
latter is generally associated with notching or splintering. 

Tliere are various types of carves, the two commonest being ; (1) Lead I 
shows J?-r elevation and, later, inversion of the T deflectiona; and in 
lead III, the R~T segments ate depressed, with the subsequent development of 
upright r waves. (Figs. 77, 78 and 81). (2) Lead III snows .R-T elevations 
and, later, inversion of the T deflections; and in lead I, the R-T segments 
are depre.ssed, with the subsequent development of upright T waves (Figs. 
79. 80. S2 and S3J. 

The first type, which is the more common, is associated with occlusion 
of the descending branch of the left cotonajy artery and infarction of the 
wail of the left ventricle neat the apex, especially the anterior part, and the 



Fio. fl3. — Elcclrocsnliograni from » vase of ‘lio T* type of tnfarclfon of the heart. The 
T deflections in lead 11 are Inverted. Tho^ein lead HI are inverted. And are sharply 
deflned and of incre.aso) amptilode. There is n large Q in le.id 111. 

adjacent pact of the interventricular septum ; and is termed the T* type. 
The second is associated with occlusion either of the right coronary artery 
or the circumflex branch of the left and infiirction of the posterior wall of 
the left Nentiicle neat the base ; and b designated the T* type. 

Ill both types of curves the T deflections in lead II arc often slightly 
inverted or flattened. 

Some changes in the T deflections towards the normal usually supervene 
within a few weeks or montlis, and nltiinatcly the T deflections iii all leads 
may become normal, but sometimes those in one lead remain inverted and 
sharply defined, and even these changes ore very suspicious. 

A large Q deflection in lead III (see Figs. «2 and 83} b often a noticeable 
featnre of infarction of the posterior wall of the left ventricle, cither recent 
or old. It b to lie noted, however, that it may also occur in other conditions 
(see p. 1038). 

Lead IV b particularly valnahle in occlusion of the descending branch of 
the left coronary artery, i.c. the j* type* Tliis Ic.ad alone may be aCocted, 
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while in some cases the changes are more evident, or occur earlier and last 
longer than in the t^ee other leads- They resemble those of lead I of this 
type Thus, there is elevation of the R-T intervals, and subsequently in- 
verted T waves. (Figs. 84 and 85.) Lead H' is of less value in infarction of 
the posterior wall of the left ventricle, t.c. the T* type. There may be no 



Fia. 83. — Electracardiogrsm from & cue of the T* type of infarction of the heart. The 
T deflections in leads II and in are inrerted. and are sharply deflnet] and of in* 
creased amplitade. There U a largo Q in leads 111 and II. 

changes, or if present they are less marted. If there are changes, they 
generally resemble lead I of this type* Thus, there is depression of the R-T 
intervals and, later, upright T deflections. The latter are of increased 
amplitude, and may be huge. (Fig. 86 ) 

The foregoing changes in the electrocardiograms of coronary occlusion 



Fio. 84. — Electrocardiogram of the fourth lead from a case of the T* type of i^aretioii 
of the heart. There is Ji-T eleration, as iadicatecl l»y arroics, and inrersion of T. 
There is also a large Q. 

with infarction of the heart are not constant. But they are frequent, and 
when they do occur are of great diagnostic value. It is necessary to point 
out that it is the successive changes in the curves which are especially 
important. For this reason, serial records taken over a period of time are 
of much greater v'alne than a single one, for in cases iu wluch the latter does 
not reveal the characteristic changes, later curves may do so. It is unusual 
to find an absence of these changes during the whole of the first two weeks 
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flftfr tbe onset of symptoms, though transient changes may have disappeared 
in later electrocardiograms. 

In conclusion, it is to be noted that a stmilaf demtion in the U-T (or 
S-T) intertill has also been recorded in rheumatic carditis, pericardial 



Fia. 8j.-~EI«rtrorart!iogram of the fourth lead front » nt^e of the T' tyiie of infarction 
of the heart. There is alight R-T elevation, and the T deflections are inTerted, 
sharply defined and of increased amplitude. Thera is also a largo Q 






CLINICAL ELECTROCARDIOGRAPHY 1063 

Low Voltage. — The term low voltage is used when no part of the Q, R, S 
complex exceeds fire millimetres in the three leads. It is almost always of 
pathological significance, and may be met srith in marked chronic myocardial 
disease, severe congestive failure from any cause, coronary occlusion, peri- 
cardial effusion, and hypothyroidism. In the last named there are also 
changes in the other deflections (see below). As stated on p. 1055, low 
voltage is one of the various features found in arborization or intraventricular 
block. 

Hypothyp.oidism. — ^The T deflections ate flattened or inverted in the 



FiQ. 83. — Electracardiogram from a case of auricolar fibrillatioD fuUy ander the 
inflaence of digitalis. 

three leads ; and frequently there is also diminished amplitude of the 
Q, R, S complex. See Fig. 87. 

BEEiBERr. — The T deflections may be flat or inverted in one or more 
leads, and there may also be diminished amplitude and increased duration of 
the Q, R, S complex. 

The Effect of Digitalis. — ^Electrocardiograms of patients fully under 
the influence of digitalis may show depresaioa of the R-T interval with 
flattening or inversion of the T deflections (see Fig. 88). This should be 
distinguished from the R-T deviation due to coronary occlusion. In the 
former the corresponding portions of the curves always point in the sarae 
direction ; while in the latter usually they point away from each other in 
leads I and III. 


Frederick W. Price. 
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DISEASES OF THE BLOOD VESSELS 

Tli<» term Arteriosclerosis, which niean^ no more than arterial hardenin?, 
has led to much confusion as it has been cniplojed by rariona authors in 
different senses to describe different pathological conditions of the arteries. 
Thus, it has been used to comprise the following conditions : 

(0) Diffuse hyperplastic sclerosb, characterised by intimal hyperplasia 
and hypertrophy of the media ; 

(1) Degeneration of the middle coat of the artery, known as Monckeberg’s 
medial sclerosis, in which lime salts arc deposited more or less symmetrically 
in rings around the artery ; and 

(c) Arterial degeneration of the iotima, known as atheroma, or, because 
of the tendency to calciflcation, ns atherosclerosis. 

Or it is confined to the first and second. Or it is restricted to the first. 
Or it is employed to include the three mentioned above and, in addition, 
arterial inflammation, which when chronic is most often the result of syphilis 
but may be caused by other infections. Or, finally, it is employed by a few 
wnters to include even other pathological conditions, such as infiltration. 
It is, therefore, dear that the term arteriosclerosis should not be used except 
ia a very general sense. 

It is proposed to adopt the following classification of diseases of the 
arteries : 

(0 Arterial inflammatica 
(a) Acute arteritis 
(2i) Chronic arteritis 

(c) Thtorabo-angiHU obliterans 

(d) rolyarteritis nodosa or periarteritis nodosa 

(ii) Diffuse byperphostic sclerosis 

(ill) Monckeberg's medial sclerosis 

(iv) Fatty Degeneration of the 31edia 

(v) Atheroma (Athcrasclerosb) 

(vi) Other Degenerations allied to atberomn 

(vii) Arterial infiltration. 

And the following will be dealt with separately : (1) The syndrome of inter- 
mittent claudication, caused by several of the foregoing pathological con- 
ditions; (2) Aneurysms, whether (a) saccniar, most frequently caused by 
syphilis ; (!>) aneurysmal dilatation, most often due to atherosclerosis ; or 
(c) the less common forms of aneurysm. 


ARTEUIAL 1XFL.\31MAT10N 

The arteries may !w infected from their intima, either by micro-organisms 
settbns: on the surface or by the arrest of an infective embolus within the 
lumen. They may also be infeclnl by organisms reaching the media or 
ad von tit in through the va«a vasornin or by direct inward spread of inflamma- 
tion from the surrounding ti<suc«. 
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Acute Abtebitis 

Acute arteritis was formerly described os common in many diseases, the 
staining of the intima being mistaken for inflammation. Acute inflammation 
of the arteries is, however, rare, and is usually met with as a complication 
in the acute infections. The intima of the aorta may be infected in cases of 
septicicmia and pysemia, and most frequently in progressive septic endo- 
carditis, when the organisms usually found are streptococci. Vegetations 
may be seen upon the intima and the inflammation rapidly involves the 
subjacent coats. Occasionally the aorta may be infected in a septicremla or 
pya?niia, through embolism of the rasa vasorum, or the ascending aorta may 
be infected by spread through the vessel wall from a pericarditis. The wail 
of the aorta may rupture, or an aneurysm be formed, but is rare. Acute 
multiple arteritis is most frequently seen as a sequel of typhoid fever, but has 
been observed after small-pox, scarlet fever, influenza, and pneumonia. In 
many cases the organlinis of the disease have been found in the vessel wall. 

Symptoms.— The symptoms depend upon the vessels affected. In the 
case of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelling in the part affected, fllie pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the rapidity with which the vessel 
is blocked. In some cases where the onset is severe and' the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In other cases, several of the arteries may be infected at the 
same time, with lugh fever and symptonu of an acute infection. Some cases 
of cerebral thrombosis in which a young or middle-aged patient makes a 
good recovery and lives for twenty or thirty years without any other vascular 
catastrophes are probably of this type. 

Pro^osis and Treatment. — In acute arteritis treatment, other than 
rest and general and local measures for the relief of pain, is of little avail. 
The condition is a very severe one. If the artery involved is a large one, every 
effort should he made to avoid infectious gangrene, and in some cases a 
surprising return of circulation may be observed. 


CiiRosic Arteritis 

Etiology. — Acquired syphilis is by far the most common cause of chronic 
arteritis, and less frequently congenital syphilis. Tuberculous endarteritis 
is not uncommon in the small pulmonary arteries and in the arteries of 
the brain in tuberculous meningitis. Endarteritis obliterans may also be 
caused by infection with pyogenic organisms of a subacute or chronic type. 
Sloreover, changes in the adventitia of the small arteries arc also found in 
polio-encephalo-myclitis and in encephalitis lethargica. 

Pathology. — Chronic arteritis is a focal affection, and is found in 
muscular and elastic arteries of all calibres. It is common in the aorta and 
large elastic arteries, and it also ^eqnently attacks the small arteries. The 
large muscular arteries, however, are bat rarely affected by syphilis. Chrome 
inflammation of the arteries has been divided into — ( 1 ) Endarteritis, where the 
intima isaffected; (2)me8arteriti8;and (3)periarteritis, where the external coat 
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is involved. In tlie great majority of cases of inflammation of tbe emaller 
arteries all coats are involved. The muscnlat and elastic fibres tend to be 
destroyed and this may result in direct rupture. Tbe changes in the intima 
are very conspicuous. Its layers become very much thickened by inflam- 
matory infiltration and proliferation. In the early stages round cells are 
Been, and later spindle-shaped fibroblasts, definite granulation being thus 
formed, while in cases of syphilia plasma cells and eosinophil leucocytes 
arc often present. The result of this thickening in such small arteries is to 
narrow tbe vessel, and the condition is often termed endarteritis obliterans. 
The lumen may finally become completely blocked, leading in the brain 
to cerebral softening, and in other tissues to fibrosis. The adventitia is also 
greatly thickened in chronic syphilitic arteritis and consists of inflamed 
tissue infiltrated by lymphocytes, plasma cells, and occasional eosinophil 
leucocytes. 

SijphiUs o/ the aorta or syphiUtie metaoTlitis is a focal inflammation, but 
it may implicate almost the whole length of the aorta. The inflammation 
extends from the adventitia. Tbe vasa vasotum proliferate and in most 
cases pass into the intima. About these vessels is a zone of granulation 
tissue, usually consisting only of plasma cells, lymphocytes, eosinophil 
leucocytes, and fibroblasts, but occarionally there are gummata with giant 
cells. Endarteritis of the vasa vasomm Is found only in tbe more intense 
reactions. The elastic fibres of the media ore completely destroyed in the 
areas of granulation tissue ; occasionally the media is necrosed between 
areas of granulation tissue. The Sp. pallida has bees demonstrated in the 
lesions. The intima of tbe aorta is usually thickened over tbe areas of 
inflammation, and this thickening has been in the past confused with the 
degeneration of the intima that we know as atheroma. The inflammatory 
thickening of tbe intima due to syphilis can, in its earlier stages, be dis- 
tinguished by the naked eye from atheromatous thickenings by its sharper 
demarcation, pearly colour, rubbet-like consistency, crenated outline, pitted 
surface, and freedom from fatty degeneration. The weakening of the vessel 
wall on account of the replacement of the middle coat frequently results 
in dilatations, varying in size from minute stellate patches to large aneurysms. 
The acarnng and pitting are doe to fibrous tissue replacing the inflamed 
media and are characteristic. In the later stages atheroma usually occurs 
ia the thickened intima over the areas of iDfiammation ; also syphilitic 
nsesaortitis and primary atheroma may co-eiist, especially in later life. 

The coronary circulation is often found affected in these cases, with the 
result that there are attacks of angina pectoris. Owing to the mesaortitis 
of the Mcending aorta, the orifices of the coronary arteries become narrowed 
or blocked, but the disease does not epread far down the arteries, in tbb 
way providing a atriking contrast with atheroma. It may cause extensive 
necrosis or fibrous patches in tbe myocardium, and the heart is not un- 
commonly enlarged. Frequently the aortic ring has expanded, or the aortic 
valves have become involved by tbe ayphilitic iDflammation, so that aortic 
regurgitation is a common seqnel. 

The arteries of the hrain are frequently iavolvcd by syphib's, which causes 
endarteritis obliterans and conseqoent cerebral softening. This change is 
also present in ayphilitic meningitis, where the sypfaibtio inflammatory 
reaction is more intense. The ki&eya are but rarely affected, though occa- 
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aionally gummata are found. The eyes are not infrequently attacked and a 
condition of syphilitic choroido-retiaitis may be seen on ophthalmoscopic ex- 
amination. In other organs, such ns the liver and testicle, gummatous 
necrosis, followed by fibrous changes, is found. In rarer instances the trachea 
and lungs are affected. 

S 3 nnptoms. — The symptoms that result from syphilitic vascular disease 
depend upon the organ affected. 

In the aorta, aneurysm is common. Aortic regurgitation, with its usual 
effect on the heart, is even more common. The symptoms of necrosis or 
fibrosis of the myocardium are severe anginal pains, often resulting in sudden 
death. Occasionally the heart muscle may give way, with the usual signs of 
chronic cardiac failure. If the brain is affected by arterial thrombosis, the 
symptoms depend upon the area affected ; hemiplegia, aphasia, and hemi- 
anopia may aft result. Iritis may be present, and more commonly choroiditis, 
in which white patches surrounded by pigmented areas give a striking appear- 
ance to the fundus ocuU. The optic disc is often white and atrophied. In 
syphilitic meoiogitis, mdema of the optic papilla is often present. 

Course.—The course of syphilitic arterial disease U very variable. The 
symptoms resulting from endarteritis and subsequent throiDbosis in medium- 
sized arteries such as the cerebral, are geuerally present in the tertiary stage, 
from 2 to 5 years from the date of infection, but the vascular disease may 
exist with exacerbations all through life. Syphilitic aortitis in the first part 
of the aorta and its important complications, aneurysm, aortic regurgitation, 
and angina, generally follow 15 to 25 years after the original infection. 

Prognosis. — ^The prognosis in cerebral evphilitio vascular disease is on 
the whole good, if the ccnditica be taken early enough and treated properly. 
It has to be remembered, however, that vascular syphilis is often complicated 
by parenchymatous syphilis, where the spirochetes are not only found in the 
walls of the vessels, hut also in the cerebro-spinal tissues themselves, and this 
complication certainly increases the gravity of the condition. In the later 
cardiovascular syphilis the prognosis is bad unless the diagnosis is made 
early before any serious cardiac symptoms bare developed. 

Treatment.— Prophylaxis is of the greatest importance in syphilitic 
vascular disease. "With regard to treatment, in the acute stages of syphilitic 
vascular disease it is generally thought that taercaty is the best drug 
to use. Hercurial inunctions or soluble intramuscular mercurial injections 
should be given for 2 or 3 weeks before any intravenous injections are 
prescribed. Moreover, iodides should be given by the month, to absorb 
as far an possible the Infiammatorv products in the intima of the vessels. 
The indiscriminate use of arsphenamine and neoarsphenamine in the acute 
stages of syphilitic vascular disease has been followed by most disastrous 
results, their administration causing further swelling of the intima and further 
blocking and thrombosis of the small vessels. After mercury and iodides 
have been given for 3 or 4 weeks, neoarspheoaixune, should be administered 
cautiously iu small doses and gradually increased. 

THBOMBO-ANoirns Obliterans 

This name was suggested by Buerger in IMS for a disease characterised 
by acute infiammation of the deep ivteries and veins, and sometimes by a 
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migratory inflammation of tie superficial veins in the extremities. Throm- 
bosis develops and the vessels become occluded. 

^Etiology. — The malady is found most commonly in middle-aged 
male tleiiiewa. The cause is unknovko, but the patbologicul cbatvgeit suggest 
that it is due to an infection. Syphilis is usually not present, the Wassermann 
reaction being negative. Excessive tobacco smoking has been suggested as 
a predispoaing factor. 

Pathology. — The deep vessels of tbe arms and legs, especially tbe latter, 
are occluded by thrombosis in various stages of organisation ; their trails 
are traversed by vessels, and aho^ a little inflammatory infiltration. In 
about a quarter of the cases this is associated with a migratory phlebitis in 
the superficial veins of the limbs. Tbe condition is characterised by extensive 
progressive thrombosis, with otgamsalion, with little inflammation of the 
vascular coata. 

Symptoms. — The onset is gradual with p.'tius in the feet and toes, Tbe 
patient is unable to walk for more than a few minutes nithout severe cramp- 
like pain in the legs (intermittent claudication, see page 1075), Tbe thrombi 
in the superficial veins, when they occur, are also very lender. fledne« of 
the extremity, especially when in a dependent position, is often noted, while 
blanching occurs when the limb is raised. Diminution or loss of pulsation 
m tbe arteries, such as the radial or dorsalis pedis, is often present. In the 
later stages, the cramp-like pain becomes intense, end toe di«aluUty in 
walking often leads to marked mental depression. Trophic changes appear in 
the skin, with gangrene, and fissures and ulcers may occur. 

Diagnosis.— (1) Ita^maud's disease more often attacks females; the 
upper extremities are most affected ; and X-rays show marked atrophy of 
the bones of the liands. This is not present in Buerger's disease. (2) In 
erythtomclalgia the limbs become red and flushed, but the arteries 
pulsate forcibly; gangrene does not occur. (3) In gangrene due to 
Monckeberg's sclerosis, tbe calcified arteries may be well seen by means 
of the X-raya. 

Prognosis — The coarse of the disease varies. Some cases progress 
rapidly, while others last for years. Gangrene may require high amputation 
of the limb 

Treatment. — As the cause is not known, there is no specific treatment. 
VTith regard to drugs, iodides and glyceryl trinitrate are used. Gentle massage 
is useful, and diathermy sometimes helps. Ultra-violet therapy has been 
tried. Buerger recommends passire voslural tzercises, and employs the 
following method : “ The affected limb is elevated, with the patient lying 
in bed, to from CO to 90 degrees above the horizontal, being allowed to rc't 
upon a support for from thirty seconds to three minutes, the period of time 
being the minimum amount of time necessary to produce blanching or 
ischmmin. As soon as blanching is established, the patient allows the foot 
to b.mg down over the edge of tbe bed for from two to five minutes, until 
reactionary hyperamua or rubor sets in, the total period of lime being about 
one minute longer than that necessary to establish a good, red colour. The 
limb is then placed in tbe horizontal position for about three to five minutes, 
during which time an electric beating pad or a hot-water bag is applied, 
care being taken to prevent the occurrence of a bum. The placing of the limb 
in these three succes-sive positions constitutes a cycle, the duration of which 
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13 usuallj’ from six to ten zninutM. These cjcles are repeated over a period 
of about one hour, some 6 to 7 cycles constituting a stance ” {Leo Buerger, 
Hit Circxi\atOTy Disturbances of (he Eztremities). Others claim that the main- 
tenance of a high venous pressure and stimulation of the heart are the most 
effective lines of treatment. Pain is relieved by rest in the recumbent position, 
and heat applied to the painful limb by electric pads or electric light baths is 
also useful. Ulcers of the legs should be treated surgically. 


PoiYABTERmS NODOSA OR Pj2BIAJ5TeSITIS NODOSA 

Polyarteritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of the 
medium-sized arteries. It may affect arteries in almost any part of the body, 
producing a very diverse symptomatology. 

.Etiology. — Young adults are most commonly aifected, and males more 
often than females. The cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of the disease suggest an 
infectious agent. 

Pathology. — The medium-sized arteries are usually affected, especially 
those of the heart, kidneys, and intestines. A remarkably focal acute inflam- 
mation extends through all the coats of the artery with hyaline or flbrinoid 
necrosis of the arterial wall, and within the lumen are often found thrombi, 
which may become organised. Aneurysmal dilatation is usually present. 
There may be many pol^orphonuclear leucocytes and some mononuclear 
cells, lymphoc^es, and plasma cells ; eosinophil cells are a characteristic but 
inconstant liD<iiDg. White or yellowish-white nodules, from the size of a pin’s 
bead to that of a pea, can be seen on the arteries. Owing to the alteration 
in the lumen of the vessels, necrosis and infarcts occur in the organs supplied. 

Symptoms. — The disease may start in almost any way, even with bronchial 
catarrh or with epigastric pain. There is tachycardia and irregular fever, with 
marked prostration. Some cases may start as an acute illness, simulating 
nephritis or rheumatic carditis ; in others long continued malaise is the main 
presenting symptom. Acute abdominal pain may be caused by disease of the 
mesenteric arteries — indeed, even perforation of the intestiae and peritonitis 
have followed. If thearterfcso/dhc’he4ct«nfiavolred,cvfdenceo/ mfoesrdis} 
disease will be present ; and when the kidneys are aSected, blood and casts 
appear in the urine. Occasionally bronchial asthma, cough and htemoptysis 
have been noted. Later, in a small proportion of cases, nodular swellings, 
varying in size up to a pea, may be felt in the subcutaneous tissues of the 
abdomen, thorax, and limbs. Bzamination of blood shows the anaemia and 
a moderate leiicocytosis. Blood cultures are sterile. 

Diagnosis. — This is extremely difficult, owing to the variable symptonis 
displayed. In most cases, a pyrexia! infection, of unknown origin, has its 
nature revealed only post-mortem. Barely, however, where a node was 
felt in the subcutaneous tissues and excised during life, the diagnosis has 
been made before death. The diagnosis should now be made more often if 
it is suspected in any obscure and varied illness in which there is some 
evidence of arterial involvement. 

Prognosis. — It has been said that in most cases death occurs within a few 
weeks to a few months after the onset of symptoms. Now, however, when 
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more cases are reco^ised, it is fouod that many recover and that the disease 
may run an intermittent course for manv years. 

Treatment. — This is the same as that of any acute infection. Arsenic, 
mercury, and quinine should all he tried, though the results up to now have 
not been encouraging. In the znam the treatment should be symptomatic 
as the parts involved ate so varied. 


DIFFUSE IIYPERPLASTIC SCLEROSIS 

The diffuse hyperplastic sclerosis of Jores and Evans, formerly known as 
attetio-capiUary fibrosis of GuH and Sutton, is characterised by intimal 
hyperplasia, especially of the smaller arteries and arterioles, and bypertrophjF 
of the media, particularly of the medium-sized arteries. 

/Etiology. — ^Diffuse hyperplasticsclerosisis common in late middle age, and 
is by no means a senile change. In the great majority the causes are those of 
essential hypertension (see p. 1099). The affection may also be due to gout 
and lead poisoning, and chronic nephritis. In rare eases associated with 
ebronie interstitial nephritis, it may occur m ^oung children. It is more 
common in males than in females. The inherited constitation is of great 
importance as shown by the high familial incidence in certain cases.^ Syphilis 
has no i>art in the causation of this condition, though, of course, it msy be 
present in syphilitic cases. 

Patholo^. — The condition is widespread, freqnentlv involving the 
whole arterial system. It affects the smaller arUries and the arterioles, and 
the medium*sizcd arteries. The kidneys and spleen are most commonly 
affected, especially the first ; the next most frequently, the htaui ; while 
the pancreas, liver, suprarenal glands, stomach and intestines are less often 
impCwated. The chatacUrisUc leriotv cowiats of a cellulat pcoliCeca.tion of 
the intimal cells and increase of hyaline material. At a later stage there is 
fatty degeneration in the arterioles alone. The thickening of the intima 
may lead to obliteration of the lumeo of the vessels. There is hypertrophy 
of the media of the medium-sized arteries, e.g. the radials, with little or no 
change in the intima. In the cose of the smaller arteries and arterioles, a 
patchy iscba?mic fibrosis of certain organs, i.e. the kidneys and brain, may 
take place. IIa?niorrhagCB may also occur. 

There may be co-existent atheroma, e.g. of the cerebral and coronary 
arteries, and, it may be, of the aorta, due to age or, in the opinion of some, 
the result of the hypertension. 

Symptoms. — In diffuse hyperplastic sclerosis the vessel wall may be felt 
to be uniformly thickened — the sosuilled ** whip-cord ” artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently 
smallest. As the muscular arteries are those chiefly affected, the radial, 
brachial, and temporal arteries arc iovoh'ed. The systolic blood-pressure 
in cases of simple hyperpicsia may be 160-210 mm. or more ; it may reach 
even 300 mm. m cases associated with chronic interstitial nephritis. Symp- 
toms of cardiac hypertrophy are common in the early stages, but in favour- 
able cases they may not appear for years. In some cases cardiac hyper- 
trophy is followed by dilatation, with its ottendant symptoms. Headache, 
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of a throbbing and bursting character, and generally in the occipital region, 
is an early symptom of arterial hypertrophy, and giddiness and fullness in 
the head are frequently complained of. Transient paralysis may occasionally 
be met with, and this has been attributed to spasm of the hypertrophied 
arteries. Later on, cerebral hicmorrhage may occur, with the production of 
hemiplegia. Albuminuria and casts in the nnne may be found, while profuse 
renal hismorrhage may occur. Crsemic symptoms do not occur frequently 
and then not till late unless the condition is secondary to chronic nephritis. 
The patient may first complain of dyspepsia and gastro-intestinal symptoms, 
ora chronic diarrhoea without obvious cause in an elderly man should lead to a 
careful ezamiuation of the arteries and kidneys. Bronchitis and emphysema 
may mask the enlargement of the heart, which may be overlooked unless there 
is a careful examination of the blood-pressure. The changes in the fundi are 
nnmerous and characteristic, and ate discussed in the section on hyper- 
tension (see p. 1100). 

Prognosis. — -The prognosis depends very largely on the degree of renal and 
cardiac involvement. In hyperpiesia the condition may last for many years 
and only be terminated by ba}morrhage into the brain, the iscbeemic fibrosis 
of the kidney, which accompaoics it, being of no clinical importance. If, 
bowever, there is evidence that the cardiovascular hypertrophy and high 
blood'prcMurc ate complicated by tme nephritis, the condition is a grave 
one and ursmia may ensue ; and when well-marked albuminuric retinitis 
is present death usually occurs within six months, though very rare cases have 
been recorded where a certain amount of ocular change has persisted for years. 

Treatinent. — The first indication is to remove the cause of the condition 
as far as possible. As a rule the most important thing is the regulation of 
the patient's life, the removal of anxiety and the reduction of his work and 
activity to a reasonable amount. The reduction of alcohol and tobacco is 
often needed, and it is the average daily consumption that counts in this 
direction. Any gouty tendencies should be corrected. All sources of focal 
sepsis, whether in tonsils, teeth, nasal sinuses, or genito-urinary tract, should 
be carefully sought for and, if found, removed, provided the cliagnosB has 
been made early enough. Dloderation in food and drink, ■with regular exercise 
and care in promoting diaphoresis, is essential. Turkish and vapour baths 
may be given cautiously. The use of a mild saline purgative each morning 
is indicated ', while in acute crisis the abstraction of one pint of blood from 
the arm has often saved life. 


SIONCKEBEBG’S MEDIAL SCLEROSIS 

This form of degeneration is accompanied by a deposition of lime salts 
in the middle coat. 

Etiology and Pathology. — The cause ia undoubtedly a senile degenera- 
tion of the elastic tissue and the muscle of the large muscular arteries, and a 
deposition of masses of lime salts in the dying tissue. It has no relation to 
syphilis. This degeneration has been caused experimentally in animals by 
a great variety of toxins. In man the causation is obscure, but it is common 
in diabetes and in old people. The lime salt is deposited, more or less 
symmetrically, within the media in plaques, which encircle part or all of the 
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lumen. Tbe nlTettion is vciy common in the arteries of the leg below the 
bifurcation of the femoral ; occasionally the radial and ulnar arteries are 
affected ; rarely the aorta. 

Syrnptoms. — The symptoms are coldness and cedema of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile and 
diabetic cases. Tbe arteries feel like pipe stems, and sometimes crackle when 
rolled beneath the finger. They can be well seen by means of the X-rays. 

Prognosis. — This depends partly upon the amount of gangrene present 
and partly upon the associated conditions. 

Treatment. — It is clear that if amputation has to be undertaken a IocaI 
amputation is of little value, and the limb should be amputated above the 
knee, ns the arterial degeneration almost aways extends to the bifurcation 
of the femoral artery. 


FATTY DEGENERATION OF THE MEDIA 
Fatty degeneration of tbe media occurs commonly in all arteries. U taiJs 
lo ocettr in cases of high IJooi pressure, and is consfqncnlhj a common and 
imvorlant secondary comflication of diffuse hjpcrjilastie sclerosis. It is proh* 
ably the result of toxins or lack of nourishment, and is frequently present in 
cases of severe amemia. It also occurs in old age, and is associated mih 
cardiovascular hypertrophy. Tbe muscle fibres become lost, being replaced 
by fibrous tissue. The vessel wall usually becomes weakened and is liable to 
rupture. 


ATHEROJIA 

Synonyms, — Atherosclerosis; Degeneration of the Arterial Intima. 

Definition.— Atheroma is a vancty of arterial degeneration which affects 
and U almost confined to tbe intima. It is characterised by the accumula- 
tion of debris, which is at first Intty and later becomes impregnated with 
lime Balts. The Greek word wns used by Galen to signify a swelling full of 
gruel like material 

iEtiology. — There is no doubt that atheroma is found more frequently 
and is more widespread with advancing age. Long life is a question of the 
blood vessel.^, and it has been well said that a man is only as old as his arteries. 
Tlie quality of the arterial tis-sue that has been inherited may be poor, and a 
tendency to the development of atheroma at about the same age is often seen 
in all the members of certain families, thus showing the influence of heredity 
in the production of the condition. Atheroma also results from the amount of 
wear and tear to which the vessels have been sabjected. It appears as a 
secondar}' change in c.ardiovascular hypertrophy, bo that it tends to be more 
frequent in patients with bypertensioo than in other subjects of the s-amc oge. 
The affection is much more common in men than in women, and in subjects 
who engnge in long-continued excessive pbyEical or mental effort. Moreover, 
it is much more common in the aorta than in the pulmonary arterj', and when 
It does occur in the latter it is nearly always nsBoemted with high pulmonary 
pressure, c.g. in mitral stenoris and in pulmonary fibrosis. Tlie eeverity of the 
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disease increases wtli the length of time during which the high blood-pressure 
has existed. Over-eating and stress and strain of modern life are probably 
factors in the mtiologj’ of the condition. It has been said that tlie most impor- 
tant cause of atheroma is chronic poisoning. Acute degeneration of the 
media has been found after typhoid fever in young people, and has been 
caused experimentally by the injection of bacterial toxins. Chronic lead 
poisoning, gout, diabetes mollitos, and mjTcocdema are also ajtiological factors. 
On the other hand, syphilis has no connection with atheroma, though the 
condition of the aorta known as syphilitic mesaortitis was for a long time con- 
fused with the chronic intimal degeneration we now know as atheroma. 
Disease of the kidneys probably has no direct relation with atheroma, though 
the high blood-picssute of chronic interstitial renal fibrosis and of secondary 
contracted kidney is an important factor in producing atheroma in the large 
elastic arteries. 

Pathology. — Atheroma occurs in the large elastic and muscular arteries. 
The condition is usually roost marked in the aorta. The coronary, cerebral, 
retinal, radial, brachial, and temporal arteries ate frequently affected, The 
peripheral arteries may be normal to the feel in cases where there is advanced 
atheroma of the coronary or cerebral arteries. In the slighter degrees, minute 
yellow flecks or patches on the aorta may be observed by the naked eye. 
In the later stages, yellow plaques or buttons are conspicuous, and under 
the microscope masses of large fatty crystals, with a covering layer of fibrous 
tissue, are to be noted. Atlieromatous plaques may ulcerate and the con- 
tents be discharged into the aorta, and thrombi arc often deposited on the 
snrface of these atheromatous ulcers. As the atheroma may be associated 
with degeneration of the media, a general dilatation of the aorta is very 
common. On the other hand, circumscribed aneurysm due to severe medial 
degeneration very rarely occurs. The aortic valves are frequently affected 
by atheromatous degeneration, ond aortic stenosis or aortic regurgitation 
may result. A yellow atheromatous patch is commonly seen on the anterior 
flap of the mitral valve. Atheroma often causes great narrowing of the 
lumen of the vessels, and eventually a thrombosis may form and complete 
occlusion result ; this is the most dangerous result of atheroma ; it fre- 
quently occurs in the large divisions of the coronary arteries, especially in 
tie anterior foterventricufar iranci of tie ijft, and is not uncommon ai 
the vessels of the brain. With regard to the heart, atheroma has a most 
profound influence, owing to the fact that it is one of the commonest causes 
of fibrosis of the myocardium ; but the chief danger is a sudden blockage 
of one of the coronary arteries, generally the anterior ventricular branch of 
the left coronary. In these cases, if death does not follow immediately, 
a sudden softening of the heart muscle (myomalacia cordis) may occur, 
and an aneurysm of the heart may result, and in certain cases actual rupture 
of the heart wall has followed. In the brain, atheroma results in cerebral 
thrombosis, and is the commonest cause of this condition in old people, 
and in middle-aged people who have not had syphilis. Very commonly, 
however, especially in those cases of atheroma where the blood-pressure is 
raised, hemorrhage may occur. In most cases of atheroma the kidneys are 
not involved, though occasionally atheromatous plaques may be found on 
the branches of the renal artery. Should, however, one of these plaques 
be large enough to cause much natrowme of an interlobar artery, a wedge- 
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shaped red area of fibrosis in the distiibation of the artery will occur. The 
renal changes, however, are relatively unimportant, and they rarely lead to 
symptoms daring life. 

Symptoms. — The blood-pressure is only raised if the atheroma happens 
to complicate cardiovascular hypertrophy. In the aorta a diffuse dilatation, 
with pulsation in the supra-maoDbrial notch, may be present. The radial, 
bracbial, and temporal arteries are often irregularly thickened and tortuous 
and can often be seen pulsating beneath the son, but ^his dilatation has none 
of the important effects that so often follow a saccular aneurysm. Atheroma 
of the coronary arteries frequently gives rise to cardiac failure, and more 
often to angina pectoris ; and euaden death is not uncommon, owing to a 
sadden thrombosis of a large branch. In the brain, hemiplegia usually 
results from btemoxrbage and mote rarely from tbrombosis. Ocular symptoms 
arc rare in atheroma of the retinal arteries, which may be seen with the 
ophthalmoscope to be irregularly swollen and tortuous, but swelling of (he 
optic disc and retinitis are not present. 

Prognosis. — The course and prognosis are extremely uncertain. Circula* 
lion through the diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis nsay occor with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment.>-The treatment of atheroma is unsatisfactory. Frophy* 
laxis exists in the removal of the cause when possible. Great attention 
•hould be paid to diet, and repletion should be etn^ously avoided. Alcohol 
and tobacco should be taken with moderation, and attention should be 
paid to rcgul.ir cicorcise, and the action of the skin ebould be assisted by 
warm batbs. It is doubtful if drugs are of value in the treatment of atberoina ; 
but small doses of potassium iodide seem to be of some use in absorbing 
the degenerative products and assisting in the circulation of the blood through 
the obstructed areas. 


OTHER DEGENERATIONS ALLIED TO ATHEROMA 

Fihrolic de^^eralion and hyaline dn/eneralion ore allied to othcroina, 
without the same tendency to fatty change. In the former, muscle and 
elastic fibres disappear and the intima becomes fibrotic. It is common in the 
smaller arteries, e.y. the interlobular and afferent arteries of the kidneys. 
In the latter, which occurs with high blood-pressure, especially in the ultimate 
arterioles of the kidneys, the intima becomes swollen and hyaline. 

Both these degenerative cause*, affecting small arteries, lead to ischamic 
fibrosis and can l>e considered with atheroma in their clinical effects. 


ARTERIAL I.VFILTRATION (A.MYLOID) 

iCtiology. — Amyloid or lardaccous disease occurs in coses of long sup- 
puration due to pyogenic organisms, alone or with the secondary pyogenic 
infections that occur in tuberculosis of the bones and joints, in chronic 
srphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid substance is extracellular and is deposited 
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beneath the endothelium of capillaries and the pulp of the spleen, and in 
the smaller arteries and veins, especially in their middle coats. The affected 
are Srm to the touch and hare a rraxy appearasce. The amphtd 
substance can he demonstrated macroscopically by pouring tincture of 
iodine on the affected organ, the waiy material being stained a deep mahogany 
colour. In the intestine, the arterioles in the wlli stand out clearly. There 
are two forms of am3’]oid inffltration of the spleen ; the diffuse waxy spleen, 
where the venous sinuses are outlined and the central arter)’ of the ilalpighian 
capsule is affected ; and the sago spleen, where the Malpighian capsule is 
greatly enlarged by the amyloid infiltration — its central artery is untouched, 
but its branches into the capsule are greatly^ swollen by the waxy material. 
In all these organs the parenchymatous cells arc unaffected directly h^' the 
amyloid infiltration, but in the later stages necrose, owing to interference 
with their nourishment. 

Symptoms. — ^The patient is pale, bat often has a waxy complexion with a 
bright colour in the cheeks. Chmzuc, profuse and painless dJarrhcea is com- 
mon. The urine contains a large quantity of albumin, and is usually fair in 
amoQQt and of low specific grsi'ity. The llrer and spleen are enlarged, and 
ascites and oedema of the legs are often present. 

The prognosis and IreaCment are dealt with under lardaceous disease of the 
kidney (p. 1346). 


INTERiniTENT CLAUDICATION 

So far the various conditions discossed have been classified according 
to the underlying pathology. Intermittent claudication is only a symptom, 
but it provides such a characteristic syndrome that it is best taken separately 
here. The term “ intermittent limp ” or claudication is applied to a condition 
in which severe pain, in one or both legs, comes on after walking for a certain 
distance. 

Etiology and Pathology. — Generally this syndrome occurs in elderly 
men, who have well-marked calcification of the middle coat of the arteries 
of the lower limbs (Monckeberg’s degeneration, q.v.). It may be present in 
atheroma or diffuse hyperplastic sclerosis or thrombo-angiitis obbterans (q.v.). 
It may he associated with high blood pressure, gout, diabetes, syphilis, or 
excessive indulgence in tobacco. 

The symptoms are due to the arteries of the leg being unable to supply 
the muscles with the increased flow of blood that the limb requires dunng 
walking. It is one of the earliest rigns of partial impairment of the arterial 
flow. 

Symptoms. — The characteristic pain comes on after walking a certain 
distance and is brought on more qnickly by faster walking. It may be 
accompanied by cramp in the calves, and also by numbness or tingling 
sensations. It causes the patient to limp and finally to stop- After resting 
for a minute or two, he is able to continue walking, but the symptoms again 
recur after he has walked for a further period. Sometimes the pain may 
only he described as tiredness or may only be felt in the feet and unless 
a careful examination is made the pain may be attributed to fiat feet. Often 
the patient may suffer from angina pectoris, the causation of the two con- 
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ditions being very similar, or his aDginsl pain may seem to disappear as 
his intermittent claudication appears, xealfy because he b no longer able 
to walk quickly enough to proroke the anginal pain. In nearly all cases of 
long standing there b absence of pulsation in the dorsalis pedis artery, or 
in the posterior tibia] of the alTectea limb, which often shows signs of circula* 
tory disturbance, being swollen, congested, and mottled, while the toes 
may be white and cold ; but in early cases the arteries may still carrj’ enough 
blood when the patient b resting so that it b more difficult to confirm the 
diagnosis. The amount of calcification in the arteries, which is often very 
extensive, may be determined by X-ray examination. In many cases dry 
gangrene of the limb has supervened. 

Prognosis. — ^The prognosb b bad, but the attacks may persbt for years 
before more serious results, such as gangrene, appear. 

Treatment. — Ezercbe must be bmited, and the patient warned to move 
slowly and avoid hurr}dng to his walks. The prodnetion of intermittent 
venous occlusion may give helpful results. Diathermy has been used to 
relieve the pain. Heart muscle extracts and preparations of the pancreas 
given hypodermically have been tried, but without much success. Dry 
gangrene may require amputation of the limb, and when threatened may be 
relieved by removing the sympathetic nerves round the femoral artery. 


ANEURYSM 

Oeflnition.—Tbe word aneurysm is derived from the Greek, to widen or 
dilate, and may be said to include any dilatation of an artery. 

Aneurysms are goiierolly divided into— 

1. True AKEURYsais, in which the walls of the dilatation are formed by the 
coats of the artery. These may again be divided into— 

(o) ViJJuse anctirysm .' — These arc general dilatations of an artery. The 
dilatation b generally not great, and b of Lttlc clinical significance except 
that it indicates medial degeneration. The artery is sometimes tortuous in 
addition. The so-called cirsoid aneurysm b a very extreme example of thb. 

(6) CircumscrOitd on«iry«;n.— These arc limited to a segment of an artery 
or to a part of its circumference. 

(c) Disseciing aneury$m . — These are caused fay the splitting of the coats 
of the artery, the blood having passed through the lumen into the wall of the 
artery, separating one coat from another. 

(a) Arterio-venous aneurysm . — In these there b a communication between 
an artery and a vein *, there arc two varieties in this group — (1) aneurysmal 
varii, and (2) varicose aneurysm, 

2. False Aneckysus are those following a wound or rupture of an artery, 
with the formation of a diflu^o or circurasciibed hicmatoma, and are bounded 
by tiKucs external to the wall of the artery. 

When a true aneurysm ruptures and gives rise to a false aneurysm the 
resulting structure b known ns a mixed aneurysm. 

Etiology and Pathology. — llie tan UMin fnrtnrs in the causation of 
ancu'ssin are — (1) lo^ of the muscniar and ela.stic fibres in riie wnll of the 
artery ; (2) strain. Tlie Utter is generally brought about by repeated and 
prolonged muscular eHort, and high artermi pressure rnay sometimes be an 
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additional factor. The importance of atratn as a causal factor is borne out 
by the fact that aneurysm is much more frequent in men than w'omen — about 
five to one — and occurs more frequently in the fourth decade of life than at 
any other period. Itabooccnrsmuch more frequently in hard manual workers, 
such as dock labourers, eoldiers and sailors. By Jar the most common cause 
ftoiucnng treakeniny of the large elastic arteries is syphilitic injlammation. 
In persons dying of aneurysm, examtiia/ton of the aorta in the neighbourhood 
of the aneurysm iriil generally reveal mesaortUis (see page 1066). In the first 
part of the aorta this is nearly always so, but as one gets farther away from 
the aortic valves an increasing namber of aneurysms are due to atheroma 
and non-syphilitic degeneration of the media ; in the abdominal aorta less 
than half are syphilitic. Small aneurysms may also result from erosion 
of the walls of arteries in cases of septic endocarditis — the so-called 
mycotic aneurysm. Frequently these arc multiple ; they occur most often 
in the cerebral arteries or in the peripheral arteries. Extensive growth of 
streptococci and septic granulations may be seen in the neighbourhood of 
the dilatations. 

Aneurysm may also be the result of congenital defects in the media of the 
vessel, which is very comraonlj' seen aboot the circle of Wilhs, at the junction 
of the anterior communicating artery with the antenor cerebral. The 
aneurysms vary from about the size of a pin’s head to that of a pea, and not 
infrequently their rupture gives rise to a dilTusc subarachnoid hemorrhage, 
the origin of which is often overlooked unless careful search is made for the 
aneurysm. 

Loss of support by surrounding tissues also appears to lead to the produc- 
tion of aneurysm, e.g. at the base of a gastric ulcer a Email aneurysm often pro- 
jects as a nodule and is liable to rupture. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm 
on the walls of the arteries lyinc in such ca%'ities. 

It is very doubtful if external trauma alone is ever the cause of true 
aneurysm, but injury to the artery by penetrating wounds by knives or 
bullets may certainly cause it. 

Slight medial degeneration leads to difiose aneurysm, and severe medial 
degeneration may cause cheumsenhed aneurysm. It is the asa&l cause of 
circumscribed aneurysms of muscular arteries, such as the popliteal, but is 
a very rare cause of circumscribed aneurysm of the aorta. Atheroma itself 
does not lead to aneurysm, but it may be complicated by media] degeneration. 
Continued high blood-pressure is an important contributory factor in the 
formation of a diffuse dilatation of the aorta, but this has few climcal re- 
semblancea to saccular or even to fusiform aneurysm. 

One of the most striking appearances in an aneuiysm is the coagulation 
of blood in the sac itself. This docs not occur in diffuse dilatation of the aorta, 
butin those cases of sacculated aneurysm where the wall has becomeroughened. 
The sac becomes lined with fibrinous dejtosits, and occasionally an aneurysm 
may be cured by the deposition of successive layers of fibrin, so that the 
sac becomes almost completely filled. On the other hand, thrombus in 
aneurysms may form emboli and so lead to infarcts. Again, in many fatal 
cases of aneurysm, rupture and haemorrhage have taken place, the d^osirion 
of fibrin having failed to prevent the blood reaching the surface. Itupture 
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may take place eitemally, or into any of the hollow -viscera or the serons 
cavities. Rnptnie into the pleura is common, as also is rupture into the 
trachea or into the esophagus, in these cases, death is usually sudden, 
though oozing may have taken place some time before the final rupture. 
^Yben the hajmorrDsge forces itsell into' the connective tissues or muscles, it 
takes place much more slowly, and in the cases of the limbs may allow time 
for treatment. An aneurysm often exercises pressure on the other organs 
and structures in its neighbourhood. The heart is displaced away from the 
aneurysm, and the blood vessela are often narrowed so that circulation 
through them is impeded. The trachea, the bronehns, the ccsophagus, and 
the nerves passing near the aneurysm also enffer. When the aneurysm meets 
bony tissues, absorption of the bone takes place and the vertebrie are fre* 
quently eroded in thia way, the bone being absorbed mote rapidly than the 
intervertebral cartilage. When the anenrysm presses against the anterior 
surface of the chest, the ribs and sternum are pushed forward and finally are 
absorbed and perforated. 


I. AKCURYSM or THE THORACIC AORTA AKD ITS BRANCHES 
These are two types— (1) The diffuse anenrysm, or general dilatation, 
which occurs in medial degeneration of the aorta ; and (2) the circumaeribcdi 
usually saccular, aneurysm, almost always the result of syphilltio inflamma* 
tion. 


General Dilatation op the Aorta (Dippose Aneury8M) 
Symptoms.— In general dilatation oftheaortatheenlargementUextensive, 
bnt never reaches a very great size. The symptoms are generally due to ather- 
oma and the medial degeneration that accompanies it. Very often there 
is interference with the coioiiaty cireniation, and this leads to diminution of 
the blood supply to the heart and so to cardiac pain. The nortn may some- 
times bo felt puls.'iting in the supra-manubrial notch, and the X-ray photo- 
graph will show general dilatation of the aortic arch, '^^^len the aortic ring 
is not stretched, the dilatation of the aorta beyond it may lead to the forma- 
tion of a systolic murmur. Provided there is no aortic regurgitation or 
coexisting coronary disease, patients with a dilated aorta may live for many 
years without serious discomfort. 

CiRCDMSCRIDED AnEURTBU 
These are generally saccular but may be fusiform. 

Symptoms. — Aneubvsji of the Ascenpinq Part of the Arch op the 
Aorta. — An aneurysm of the ascending part of the arch tends to grow 
forward and outwards, and to produce a pulsating tumour that is palpable 
and audible at the level of the second or third interspace ; hence it is often 
called the aneurysm of physical Fiyns. It often erodes the ribs and sternum. 
The tumour is tender and is often the seat of pain, which may be constant 
bnt u increased by exertion. A soft systolic murmur may be heard over it. 
If syphilitic aortitis spreads to the aortic valve or if the part adjacent to 
the aortic valves is affected, the aortic ring may be dilated and aortic rcgnrgi- 
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tation will take place. There will then be hypertrophy and dilatation of 
the left ventricle. 

The pressure effects produced by an aneurysm of the ascending aorta 
are as follows : The heart is displaced downwards and to the left. The 
superior vena cava is pressed upon ; this may result in cyanosis of the head 
and neck, and cedema of the arms, and enlarged veins may occasionally be 
seen coursing over the front of the thorax. Very rarely the anenrysm may 
rupture into the superior vena cava, in which case the symptoms noted may 
come on quite suddenly and are very marked. There is often a systolic 
thrill, and on auscnltation a continuous murmur, which is increased daring 
systole, is of great diagnostic value. The aneurysm may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sonnds over the 
upper lobe of the right lung. It may occasionally press upon the pulmonary 
artery and in rate cases, actually open into it, causing great dilatation of 
the right ventricle and auricle. Such aneurysms may present themselves 
to the left of the sternum rather than in the usual place, the right. Aneurysm 
of the ascending aorta has been known to perforate into the right ventricle . 
and much more frequently iuto the pericardial sac. \Vhen the aneurysm 
comes forward it may irritate the pleura ; and in some cases a loud oleuritic 
rub, audible over the aortic area, may be one of the early signs. Kot un- 
commonly this form may rupture into the pleura or sometimes externally. 

AKBanysst op toe Tra.ssverse Ancn op the Aorta. — As the arch of 
the aorta passes from right to left it also passes from before backwards, 
and consequently aneurysms arising from the transverse and descending 
parts of the aortic arch arc situated more deeply in the chest than those 
arising from the ascending portion. Aneurysms of the transverse and de- 
scendinz parts of the aortic arch have been called bv Brosdbent anfvrifsms 
cf symptoms, because their presence has often to be inferred by the pressure 
83 TDptoms that they produce, while a pulsating tumour is only present 
in the very' late stages and may not appear at all. 

1. Pain . — Pain is one of the commonest and earliest aymptoms of 
aneuxTsm. It may often ocenr behind the sternum or across the back and 
pass down the left arm and be very severe : it then lasts longer than true 
anginal pain and is mare fiaWe Co occur at night ; this form of pain occurs 
when the ascending aorta U distended. "When, however, the transverse arch 
is affected the pain is sometimes felt on the left side of the neck and even 
in the occipital region ; it is probable that this pain in the neck is a reflected 
pain caused by abnormal afferent impulses reaching the cervical spinal cord 
as a result of the distension of the transverse arch. A boring, persistent 
pain in the chest is probably the result of direct pressure of the aneurysm. 
Sometimes there may be true angina pectoris owing to involvement of the 
mouths of the coronary arteries. 

2. Respiratory Symptoms . — Dyspnoea is common in aneurysm, and apart 
from associated heart ^ease is usually caused by pressure upon a bronchus. 
There is often stridor, which in this ease is heard both in inspiration and in ex- 
piration. Hsemonhage also occurs as a result of leaking of an aneurysm 
through the bronchus. It may at first be sli^t, but often a huge gush of blood 
supen’cnes, causing death. It is said that reflex irritation of the vagi will 
occasionally cause bilateral adductor qiasm of the vocal cords and marked 
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dyspncca. In this case the stridor is only heard with inspiration and dis- 
appears if a little chloroform is inhaled. Patients with aneurysm often have 
a ringing, rough, brassy cough. If the pressure on the bronchus has been 
gradual, secondary changes occur in the lung, and compression of the left 
bronchus in the early stages may produce over-distension of the left lung 
with diminished or absent breath sounds, so as to lead to a suspicion of 
pneumo-thorax ; later on bronchitis occurs with dilatation of the lironchus 
with expectoration of purulent phlegm. Pressure on the trachea may occa- 
sionally be obsen’od in cases of aneurysm of tbe aortic arch, the larynx 
being drawn downwards and backwards with each cardiac pulsation. A 
physical sign described by Surgeon-Major Oliver is known as irachral tugging. 
The patient should be placed in tbe erect position, and directed to close his 
mouth and elevate his chin. The cricoid cartilage should be grasped between 
the finger and thumb and gentle steady upward pressure be made upon it. 
If there is an aneurysm, the pulsation of the aorta will be distinct^ frit 
transmitted through the trachea to the hand. This sign may occur in 
aneurysm before other symptoms are evident, but is not very’ reliable. 

3. VtfituTi on tierrej.— -(a) The left recurrent laryngeal nerve. — ^This 
nerve courses round the arch of tbe aorta and passes up behind it, and is 
consequently often involved in aneurysm of the transverse arch. The 
abductor fibres of tbe recurrent laryngeal &er%’es succumb to the eitect of 
pressure before the abductor fibres and consequently the vocal cord is at 
first in the position of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal yord and respiration is un- 
affected. During phonation, tbe right vocal cord again comes up to and 
meets the left vocal cord, and the voice may be quite normal. It is therefore 
clear that a lan-ngoscopical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in tbe 
voice. As the prcasiirc increases, tbe adductor muscles arc affected and the 
left vocal cord remains motionless in the cadaveric position half-way between 
full inspiration and full expiration. Tbe voice is now hoarse, and it not 
uncommonly happens that hoarseness is the first symptom for which tbe 
patient presents himself. (6) The syinpathetic nerve. — Pressuro upon this 
causes first of all iintation and later on a paralysis of the cervical aympathctic 
fibres. \\'lien the sympathetic is irritated, the pupil on the same side is 
dilated, and there may be sweating and flushing of the same side of the face 
and car. ^\^lon the cervical sympathetic is jiaralysed, the pupil Ls smaller 
than on the opposite side, the eyeball may be sunken into tbe orbit, and there 
may he a slight lieprct: of ptoris. \Jncqna\ pupils in nTreuryam we, however, 
frequently found without any of the other symptoms of sympathetic irritation 
or paralysis, and m these cases the difference in the pupila may be dne to the 
pressure of the aneurysm upon tbe arteries paissing to the neck. AVall and 
\Valkct found that under these condiUona the dilated pupil is cotustanlly 
on the same side ns the smaller temporal pulse, and they coiusider that the 
dilated pupil and the small pulse arc due to the same cause, namely, pressure 
upon the arteries supplying that side of the neck. Unequal pupils nI<o 
occur as the result of syphilitic di'wasc of the nervous system. U'o may 
get bilateral pin-point pupils, or the pupils may be unequal and irregular 
in outline. I^n both cases tbe reaction to light is lost, while the reaction 
to accommodation remains, (r) Presirare upon the intercostal ncrvci occasion- 



ANEURYSM OF THE THORACIC AORTA 1081 

ally results from an aneurysm that presses bacJcrrards and erodes tie rerto- 
br® and posterior portions of the ribs. In these cases the pain is very severe 
along the affected nerves. In the distribution of the nerve itself the skin 
may be anssthetic — the so-calted anersthesia dolorosa, (d) In some cases 
the aneurysm presses upon the brachial plexus, shooting pain occurring in 
the head and neck and down the tight arm. 

i. Preisure upon the branches springing from the aorta . — This is not un- 
common, and may result in the absence of one radial or temporal pulse, or in- 
equality between the two pulses. If tbe innominate artery is pressed upon, the 
right radial and temporal arteries may be small and imperceptible, while in an 
aneurysm of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. tlTien the 
pulses aro markedly unequal, the blood-pressure is also diminished on the 
side of the feebler pulse ; a difference of pressure of over 30 mm. between the 
two sides is in favour of aneurysm provided it is not due to coarctation of 
the aorta. 

6. P^ssure on the asophagtut . — This may result in slight difBcnIty in 
swallowing but the dysphagia is very rarely important. However, the 
aneurysm may ulcerate into the oesophagus so that death takes place from a 
sudden rupture. 

ANsnsyfist of the Descencino Poiitjo.v op the Ancn.~Ia these cases 
the sao frequently projects backwards and erodes the vertebr® from tbe 
third to sixth thoracic, causing great pain and occasionally compression of 
the spinal cord, resulting in paraplegia. Dysphagia is more common, and 
sometimes a tumour appears in tbe region between the scapula and tbe spine, 
and may attain a very large sire. 

Aneurysm of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
the back being the most prominent early symptom. 

Diagnosis. — Inspection . — This is most essential. Abnormal pulsation 
should be looked for in the thorax, and can often be seen when the patient 
is seen obliquely in a good light. Posterior pulsation is generally observed 
to the left of the spine. Enlarged veins over the chest, suffusion of the face, 
and alteration in the pupil may be noted. The apex-beat is often displaced 
from its normal position, especially when the sac is large, this being due to 
pressure of the aneurysm on the thorax ; the heart itself is seldom hyper- 
trophied, unless there is a leakage through the aortic valves. 

Palpation . — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse impulse, but if the sao has perforated 
tbe chest wall, a forcible Leaving and expansile impulse m.T.y be felt. Occa- 
sionally a diastolic shock is to be noted. This has been thought by some to be 
due to the forcible closure of the aortic valves producing an effect within 
the aneurysmal sac ; another explanation is that the contraction of the 
heart draws in the ribs during systole at the point where they ate adherent 
to the aneurysm and the diastolic shock is produced by the elastic recoil 
of the ribs and costal cartilages. Occasionally a systolic thrill may be 
felt. 

Percussion . — A dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascending aorta. JIuch more rarely 
an aneurysm of the arch may press forwards and to the left, and produce dull- 
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ness below tbe left clavicle. Pressure upon a bronchus may at one period 
result in hyper-resonance from lung distension, and laier, owing to aosorp- 
tion of air in the lung, the percussion note may become dull. 

Atiscullalton . — There may be no murmur, even in a large aneurysm, but 
a systolic murmur is not rmcommon. ^Vhen both s^tolic and diastolic 
murmurs are heard, aortic regurgitation is present in addition tothe aneurysm. 
Accentuation of the aortic second sound Is a most constant auscultatory 
sign of aneurysm, but it occurs with syphilitic aortitis before an aneurysm 
bas developed. 

Reference bas already been made to alteration in the radial and temporal 
pulses. Exceptionally, in a large aneurysm of the descending aorta there may 
be absence of pulsation in the abdominal aorta and peripheral arteries of 
tbe legs, the dilatation of the thoracic aorta being suiHcient to convert the 
intermittent into a continuous stream. 

Examination by radioscopy is most important in every case where 
aneurysm is suspected and may give valuable information. The chest should 
be examined from the anterior, the posterior and the right oblique positions. 
The pulsation of the tumour and ito relation to the aorta may actually be 
Been, but photographs should always be tahen, both in tbe anterior-posterior 
and oblique positions, as much information is obtained from the density of 
the shadow east by tbe aneurysm. If tbe latter is very dense, it can bo 
reasonably ioferred that deposition of tbe laminated clot bas taken place 
within tbe sac. 

Complications and Sequeim.— -The main complication causing death 
is rupture, which may take place either externally, into tbe pericardium, 
into the pleura, into the eesophagus, into tbe bronchus, or into the lung tissue 
itself. I’sessuie on the tcachea, causing stridor and respiratory obstruction, 
IS a very distressing complication. Broncbitb may occur during the course 
of the illness, and may be recovered from more than once. Broncho-pneu- 
monia and gangrene of the lung not infrequently occur when there U pressure 
upon a bronchus, and empyema may occasionally result. Tuberculosis of 
the lung may coexist with aneurysm, but death from bicmoptrsis, the result 
of perforation of a deep-seated aneurysm into tbe bronchus, has often been 
mistaken for the profuse haemorrhage of tuberculosis. Cardiac failure is 
responsible for a large number of deaths. This may be tbe result of inter- 
ference with tbe circulation through the coronary arteries, and in other cases 
it is due to the aortic regurgitation. Cerebral embolism sometimes occurs 
in cases of aortic aneurj'sm, a portion of the clot within tbe artery becoming 
detached. 

Course. — Most cases live from 2 to 7 years from the time when the first 
symptoms have appeared. Occasionally life may be prolonged for several 
years by treatment, provided tbe diagnosis is made early. Spontaneous 
cure may be obtained by deposition of laminated clots within the cavity of 
tbe aneurysm, but this is rare. 

Piagnosts. — Intratboracic aneurysm is sometimes difficult to di-ignose 
from intratboracic neoplasm. In both there may be an externally projecting 
tumour, but in aneurysm the pulsation may be seen to bo expansile. Tbe 
diastolic shock indicates an aneurysm. Systolic mnrtnnrs may occur in loth 
conditions, but the ringing aortic second sound is of great importance, and is 
rarely heard in tumours. Tracheal tugging is in favour of aneurj'sm, while 
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progressive vrasting and enlargement of glands in the neck axe in favour of 
neoplasm. Anenrysm, as a rule, occurs in apparently healthy men between 
45 and 60 years of age, whereas malignant growth in the cheat is associated 
with emaciation and pallor. In aneurysm there is a greater likelihood of the 
pupils and pulses being unequal, while in neoplasm mdema of the upper 
extremities and chest wall is not uncommon. In all cases an X-ray examina- 
tion should be made, and will nearly always clear up the diagnosis. Clinical 
evidence of infection by syphilis and a positive Wassermann reaction are 
obviously important. 

A violently pulsating thoracic aorta, either in association with aortic 
regurgitation or with violent throbbing of the heart, may lead to the un- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually difTxise and wide- 
spread, and there is a coexistence of a pleural effusion. Exploration with a 
fine needle will usually settle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. 

Prognosis.— In aneurysm tbs is always difficult. Complete cure is very 
QQlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able, wble an aneurysm progresses much more slowly in people of a placid 
disposition and those who lead a quietbfe. Even in cases where treatment 
has apparently been most successful and pain and dyspncea have been 
apparently relieved, sudden death from roptare may occur. 

Treatment. — The recognition that the main cause of anemysm is the 
Weakening of the wall by syphilitic meeaortitb has brought anti-syphilitic 
remedies into the forefront of modern treatment of aneurysm of the thoracic 
aorta. Mercurial iaunctions and injections have been but little tried, but in 
many cases a good deal of benefit has been observed. The iodides have been 
given in aneurysm for many years — long before sjyihilis had been recognised 
as a cause of the condition. The most strikiDg effect of iodide is the relief of 
pain, and this may be obtained by even small doses, such as 5 grains three 
times a day. In all cases, however, large doses, such as 20 grains three times 
a day, should be given atrial. Neoarsphenamiue has been given intravenously 
in many cases with great success ; it should always be tried when the diagnosis 
is made early enough, but shoiiid never be used if congestive failure or paroxys- 
mal nocturnal dyspnoea have developed. 

Efforts to produce dotting witmu the sac should be tried in early cases 
of aneurysm, Tufuell’s method — that of a complete rest and restricted diet — 
is only of historic interest. The patient had to lie in a quiet and secluded 
room for several months. Few patients put tip with such a rigid diet and 
rest. Secondly, the administration of Jime-saJts, sudi as the chloride or 
lactate of calcium, should also he tried, in an endeavour to promote clotting 
Within the sac. The gelatin treatment has been abandoned. 

Many patients with intrathoracic aneurysm do better if, after a preliminary 
rest with the treatment appropriate to tbeir stage, they are allowed to follow 
their general vocations, provided their work be not too strenuous for body 
or mind. Nearly always it will be necessary for their activity to be curtailed. 
Patients should be cautioned to take ttings as easily as possible, to avoid 
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alcohol, to eat with great modcratioa, and to avoid any sudden exertion. 
At least 10 hours should be spent in bed. A certain amount of tobacco may 
be smoked. 

Special symptoms may have to be treated. For severe pain, cyanosis 
and dyspnms, venesection rvill often give marked relief. Amyl nitrite and 
iodide of pota.ssiutn are of great service in relieving the anginal pain of 
ancurj’sm. Severe paroxysmal dyspnoea is nearly always due to direct 
pressure on the trachea , both inspiratory and expiratory stridor are present. 
The inhalation of chloroform does not pre relief, and tracheotomy is use- 
less. In some very rare cases there may be a. bilateral abductor spasm of the 
vocal cords, due to irritation of the vagi, and relief may be obtained by 
chloroform. Intubation of the laryn.x is preferable to tracheotomy, which 
should never be performed to relieve the dyspucea of aneurysm. 

Surgical Treatment. — This may be considered under four beads — (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the passage 
of wire into the sac with or without galvanism : (3) needling the sac ; and 
(4) ligature of the neck of the sac. There arc few cases where the outlook 
under medical treatment is so bad that the certain risks and uncertain benefits 
of surgical treatment can be advised with wisdom. 

Ligature of vessels has been of little service in the case of aneurysm of 
the aorta. In aneurysm of the innominate artery, combined simultanepus 
ligature of the right common carotid and subclavian arteries may be tried, 
but even this may be msulBctent to prevent the flow of blood through the 
sac. Moore's method of introducing silver or sine wire into the sac through a 
cannula has been used, but the best results have been in cases of abdominal 
rather than intrathoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William M'Ewcn, has 
sometimes been partially successful. Ligature of the neck of the sac may 
be undertaken when it appears to be small, but suitable cases arc very 
rare. 

Anbubvsm of the Innosiisate Artery.— This is not uncommon. It 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution m the right radial 
and temporal arteries. In tins form of aneurysm, paralysis of the right 
recurrent laryngeal nerve occurs not infrequently, the right vocal cord being 
paralysed instead of the left. 

Aneurysm op the Carotid and Sobci.avxan Arteries is mainly of 
surgical interest. It has been thought to be most frequent in the common 
carotid, especially in women, but in many of these cases there is re.ally a 
kinked carotid artery, due to hypertension and athero-sclerosis, that simulates 
nn aneurysm. Subcla^nnn ancur^'sm is nearly ns frequent as carotid aneurysm. 
Syphilis 13 found in nearly all cases near the aorta but trauma becomes more 
important towards the periphery. 


II. AXIIUKYSJI OF THE ABDOMINAL AORTA AND ITS BRANCIinS 

Aneurysm may occur in any part of the abdominal aorta, but it is much 
less common than aneurysm oi the thoracic aorta. A forcible dynamic 

S nlsation of the vessel is often nustaken for aneurysm and no case should be 
iagnosed as aneurysm unless a tumour can be grasped between the fingers. 
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Often in true aneurysm there la evidence of syphilis and the Wassermann re- 
action is positive. A systolic thrill can sometimes bo felt, and a systolic 
murmur is, as a rule, audible. The complications in abdominal aneurysm are 
many. Death may result from complete obliteration of the lumen by clots, or 
by erosion of the vertebrm and compression of the spinal cord, resultintf in 
paraplegia. Occasionally^ the superior mesenteric artery may become blocked 
by a clot and acute intestinal obstruction result. The commonest complication 
is rupture, which generally takes place into the retro-peritoneal tissues, with the 
formation of a large rapidly-growing tumour in the flank. More rarely death 
takes place from rupture into the peritoneum or duodenum. 

Treatment. — The treatment of abdominal aneurysm is the same as that 
of thoracic aneurysm. In cases where medical treatment is unsuccessiul 
after a fair trial, surgical measures should be undertaken and are more likely 
to be successful than in thoracio aneoiysm. 

AKBURysirs op the Spvusjc, hiESBSTERic, Hepatic, ahd Re-val 
Arteries arc rare. The first may occasionally lead to a palpable tumour 
which can be removed with spleen. The second may lead to plugging of the 
vessel and to acute intestinal obstruction. 

Aneurysm of nrE CnAoriAL Artery used to be common, but is now 
rarely seen. 

Aneurysm of tub Femoral Artery is much more common, and is 
most often traumatic. 

Aneurysm of tqe Popliteal Artery is one of the most common of 
the peripheral aneurysms. It has been suggested that this is due to the fact 
of the exposure to stress and strain to whi^ the pophtcal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm not due to trauma, a syphilitic basis 
should be invesigated ; but the aneurysms of the muscular arteries of medium 
size ate almost invariably due to medial degeneration, and a syphilitic 
aneurysm would be most unusual. The treatment is mainly surgical. Distal 
or peripheral ligature and excision have all been tried, and more recently 
Matas has suggested treatment by Reconslmctive Endoaneuryamorrhaph^. 
After rendering the limb exsanguine, he freely opens the arterial sac and by a 
process of suturing reconstructs a cbanoel between the afferent and efferent 
artery of the sac. This is theoreticaUy the best treatment, but in practice 
it is often found impossible. 

When the symptoms warrant surgical treatment, proximal ligature is 
probably the method most frequently osed for a large artery and excision 
of the sac for a smaller one. Proximal ligature as close to the aneurysm as 

f ossible has been the classical opwation since the time of John Hunter, 
t should be combined with distal ligature, as this docs uot increase the risk 
of gangrene and dimioishes the risk of spreading infection or of an embolus 
becoming detached. 

Until the War of 1914-1918 great care was taken to avoid injury to the 
vein, but it was found that proximal and distal ligature of the vein as well as of 
the artery reduced the risk of gangrene. This should therefore be the routine 
surgical treatment. 
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IIL DISSECTING ANEURYS3I 

This may originate in an atheromatous ulcer. Very often the dissection 
of the coat is small, especially when the blood-pressoro is not high. When, 
however, there is a very high blood-pressure and much degeneration of the 
media, an extensive dissecting aneurysm may occur. The degeneration of 
the media may cause a small split in the intima and the dissection separates 
the intima from the media, so that in some cases there may be a double tube 
instead of a single aorta. Exteosive dissection frequently causes sudden 
death, but in other cases the patient may live on, and the association of a 
rapidly beating heart and a feeble pulse in the lower limbs has been suggested 
as a clinical sign by which the cooditioo may be recognised. The immediate 
pictnre is very similar to that of a coronary thrombosis. If the dissection 
spreads up the common carotids, symptoms from interference with the cere- 
bral circulation may follow and thb soon after an attack, suggesting coronary 
thrombosis may reveal the diagnosis. Occasionally the patient makes a 
complete recovery and lives for years with the circulation through the new 
channel made by the dissection. 

In many cases of extensive dissecting aneorysm of the aorta, due to medial 
degeneration, vascular hypertrophy is well marked, and consequently the 
blood pressure was high during life. Less commonly dilatation, rupture and 
the dissecting aneurysm of the aorta are apparently due to congenital weak- 
ness, histolo^eal evidence of degeneration or bHammation being absent. 

IV. CIRSOID ANEimYSM 

Cirsoid aneurysm is a condition in which an artery is dilated and tortuous. 
Occasionally it is due to medial degeneration of muscular arteries, particularly 
the splenic and temporal, but this form is of little clinical importance. More 
often it is due to defective development of the walls of arteries and their 
branches, and this form has been called serpentine angioma. The arteries, 
their branches, the capillaries, and even the cfTcrent veins dilate progressively, 
causing destruction of the interveniug soft tissues and erosion of bone. The 
superficial temporal, posterior auricular, and occipital arteries are most 
commonly alTected. It also occurs in the brain, pancreas, orbit, and limbs. 
It is most common between puberty and SO years of age. Although the 
condition is generally congenital it may develop greatly after some local 
injury such as a Mow. 

Pathology. — The arteries are dilated, thinned and very tortuous, and the 
disease tends to spread towards the capillaries and also along the artenes 
that feed the aneurysm. The skin over the aneurysm is often atrophied 
and may become ulcerated, leading to very dangerous heemorrhage. 

Symptoms. — There is an ill-uefined pulsating tumour on the scalp, m 
which the tortuous vessels may be felt. In rare cases the tumour may be 
slow in its growth, but this is generally rapid and the akin over it ulcerates, 
leading to hnemonhage. 

Treatment. — This is verj* diificnlt. In liouted cases the tumour may be 
excised. Generally, however, ligature of the peripheral arteries of the growth 
is more satUfactory. Electrolysis and injectioos of perchloride of iron into the 
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mass have been tried, with some saccess. Occasionallj spontaneous cure 
follows some infection. 


V. ARTERIO-VEKOUS ANEURYSM 

Arterio-venous aneurysms, in which an artery and a vein communicate, 
are of two kinds: (1) aneurysmal varis, where the two vessels anastomose 
directly ; and (2) varicose aneurysm, where the sac separates the connecting 
vessels. 

(1) AjfEUBYSsiAL Varix. — T he aneoiysm is usually traumatic in origin 
and used to be frequent at the elbow, as tbe result of venesection. The artery 
is wounded at the same time as the vein and they become connected, the result 
being that tbe vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumonr is not uncommon. A marked thrill can often be felt and 
a loud briut may be heard over the tumour. If the limb is raised tbe tumour 
shrinks, while it becomes large and congested if tbe limb is held downwards. 
The limb below the tumour is often (edematous. 

In some cases tbe aneurysm remaius stationary, and all that is required 
is an elastic support. If, however, it tends to increase in size, the artery 
should be ligatured above and below its communication with the rein, and 
the vein should also be ligatured. 

Aa lutratboracic aneurysm may become adherent to a vein and perforate 
into it. Tbe most common site ia when an aneiirvsm of the ascending 
arch of the aorta perforates the superior vena cava, hut even this is rate. The 
Utter vessel becomes greatly distended and an arterio-venous aneurysm is 
formed. There is often a suddeo onset when tbe lumen of the two vessels 
becomes connected ; there is congestion of the bead and neck and upper 
limbs, great distension of the veios, and often cedema. On auscultation 
over tbe tumonr, a continuons bammiog murmur is beard, with marked 
accentuation during systole. 

(2) Varicose Aneurysm. — This occurs when an arterj’ and vein are simul- 
taneously wounded. A false aneurysmal sac is formed in tbe tissues and 
communicates both with the arteiy and vein. The symptoms are similar 
to those of an aneurysmal varix, but in addition there is a pulsating tumour, 
which can be distinguished from the dilated vein. This form of aneurysm 
should be excised by open operation combined with four-fold ligature of the 
artery and of the vein. It is not often seen in civil life but is fairly common 
in war-time, mainly as a result of gun-sbot wounds. 

Artebio-venoos Akecrysu of the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communica- 
tion having formed between the cavernous sinus and internal carotid artery 
as it passes through it. It is generally the result of a fracture of the base 
of the skull. It 13 usually unilateral, but may be bilateral, and the com- 
munication may take place immediately after tbe fracture, or evidence of 
tbe lesion may only appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and downwards. It may be seen to be visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased daring systole, may be heard anywhere 
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over tUe head ; this roaring hOund is genetHlly very distressing to the patient. 
There is great dilatation of the veins around the eyelids, conjunctiva?, and 
fundus, ifeadachc is common 

The condition may last for j*eara, and in a few cft.'<es spontaneous recovery 
has taken place. 

The treatment ia either compression or ligature of the carotid artery. 
The great danger in ligaturing the carotid artery is the occurrence of 
cerebral softening and hemiplegia. To ovoid this, it is better to ligature 
the artery temporarily and see if any cerebral symptoms tend to develop ; 
if they do, the ligature should be removed after 24 hours ; but if they do not, 
the ligature may be tightened and the artery completely occluded. 


DISEASES OF THE PULMONARY ARTERIES 

The pulrnonaty artery U much Icaa (tc<iuenlly the scat of disease^ than 
is the aorta, but it is liable to be affected by pathological changes of a similar 
character to those that arc found in the sysUmic arteries. 

Etiology and Pathology.— Four main pathological changes are 
generally recognised, namely : 

1. HvPERTRornr. — This condition is associated rrith an increase in the 
blood pressure in ihe lesser circulation and is found in cases of disease of the 
lungs, such as emphysema, pulmonary fibrosis, end bronchiectasis, and also 
In ’disease of ihe heart, such as mitral stenosis. The intima of the pulmonary 
arteries hypertrophies and is prone to degencrotion, so that patches of fatty 
change (atheroma) appear in the hypertrophied tissue. This fonn of intimal 
degeneration is superimposed upon hypertrophy, which is the result of 
obstruction to the lesser circulation and is independent of inflammatory 
change. 

2. InflamsiaTIOK. — There is no doubt tbat'syp^ihh'e inflammation may 
attack the pulmonary arteries as «cU as the aorta. The larger trunks may 
bo affected by mesartcritis, and saccular aneurysms of the main branches 
have been described, but are rare. The smaller arteries and arterioles in 
the lungs may also be affected by syphilitic arteritis, with endarteritis 
oblitetans. The endarteritis, either by itself or in combination with throm- 
bosis, may lead to complete occlusion of the lumen. Ayersa and his pupiU 
have emphasised the importance of syphilis as an ictiologicsl factor m the 
production of cyanosis and congestive heart failure in the absence of the usual 
causes of thtac conditions, such as emphysema and fibrosis of the lungs, 
or mitral stenosis 

Tulercrilotis inflammation of the branches of the pulmonary artcr^a i* 
also common. Tuberculous endarteritis obliterans is frequent in phthisis. 
Tuberculosis of the lung or a bronchUl gland may extend through the wall 
of a large artery to its intima, giving an intimal tubercle which when softened 
can lead to a general dissemination. The wall of a pulmonary artery exposed 
in a tuberculous cavity is frequently weakened by tuberculous or pyo- 
genic invasion from without, and an aneurysm results. The profuse h-Tmo- 
ptysis found in the latter stages of chronic pulmonary tuberculosis results 
from the rupture of one of these aoeniysms. . . . 

3. Deoeneration. — Degeneration of the intima sccondory to intioai 



DISEASES OF THE PULMONARY ARTERIES 1089 

liTpertropiy or to inflammation has been described above. Slight primary 
intimal degeneration, or atberoma, is not uncommon in elderly sabjects. C. F. 
Coombs and others have described cases of a severe atheroma of the pulmonary 
artery in young eubjecta, in whom there waa no evidence of syphilis or of 
pulmonary or cardiac lesions, and surest that in these cases there is an 
inherited tendency to intimal degeneration. 

4. CoNOENTTAi MALFORiiATioxs. — ^Pulmonary stenosis and the rater 
dilatation of the vessel are described under congenital heart disease {nx. 
pp. 1003, 1006, and 1007. 

Symptoms. — ^Tfae symptoms of disease of the pulmonary artery arc 
those of obstruction of the lesser circulation. 

Dyspneea is often an early symptom, and may occur on exertion or in 
nocturnal paroxysma. In the later stages it becomes constant, with attacks 
of orthopuena. Cyanosis is one of the most characteristic manifestations, hnb 
it varies in intensity and also in the stage of the disease at which it appears. 
Cyanosis is duo to an imperfect oi^genation of the blood passing tmough 
the lungs at each cardiac cycle. It will, therefore, bo most marked in those 
cases in which only a small proportion of the blood passes through the lungs 
at each beat, as in congenital pulmonary stenosis, or those in which the capillary 
area in the lungs has been so reduced hy empb^ema or the lung itself has 
been so damaged by Ebrosis that the circulating blood is imperfectl;r oxygen* 
ated. In mitral stenosis the degree of cyanosis is remarkably variable and 
probably demnds as to whether seconds^ cWges in the lungs have 
developed. In Ayeraa's disease (syphilitic inflammation of the puTmonaiy 
arteries) the cyanosis may he extreme and tho patients may have almost n 
black appearance (cardiacoa negros). This may bo due to the endarteritis 
obliterans of branches of the pidmonaiy artery, or to a coexisting syphilitic 
obliterating bronchitis, or a syphilitic pneumonja causing fibrosis of the lung. 

Hiemoptysis may occur before cyanosis has become established or in the 
later stages. It may be alight or profuse, and may he associated with attacks 
of pulmonary artery thrombosis. Cough, with mucopurulent expectoration, 
is common, and attacks of vertigo may occur. Somnolence U not infre- 
quently found when marked cyanosis is present. The fingers are not clubheil, 
except in cases resulting from bronchiectaris or fibroid lung. 

Me pulse is usually regular and the heart is TZiaob enlarged, «spe«allr 
the right ventricle. If mitral stenosis is present diastolic murmurs may be 
heard at the apex. There axe no constant physical signs in tho lungs, but if 
emphysema, fibrosis, or bronchiectasis has been the determining fector, the 
phyacal signs characteristic of these conditions will be found. (Edema is 
often present and may he extreme and the liver enlarged. The spleen is not 
palpable. The blood shows an increase in the number of red cells, up to 
8,000,000, the number varying with the degree of cyanosis. 

The radioscopic findings are characteristic. The right ventricle is 
enlarged, the pnlmonary artery often dilated, and the branches of the 
pulmonarj’ artery show more clearly than usual and can 'he foDowed into 
the Inng and in some cases can be seen to pnlsatc. The electrocardiogram 
shows a matketl right ventricular preponderance and alterations in the P 
wave, suggesting right atiricnlat hypertrophy. 

Diagnosis.-^ases of pulmonary artery affections secondary to pulmonary 
or cardiac disease can be distinguished by the presence of the symptoms and 

35 



1090 BISEASES OF THE CIRCUTATORY SYSTEM 

signs of the underlying legion. TLere is no sure method of diagnoaia between 
syphilitic and non-syphilitic cases. In syphilitic pulmonary arteritis the 
patients ate usually t>etwecn 30 and 00 years of age and may give a lustorj 
of syphilitic infection. The Wassennann reaction in the blood is positive. 

Course. — There may be a history of pulmonary symptoms, such as cough 
and dyspncea, for many years. Later the intense cyanosis may develop, 
and this may last for 4 or 6 years. Some of these patienta die in their sleep, 
but in others myocardial failure, with advanced nnas-aren, is the cause of 
death. Others die of complications, such as broncho-pneumonia. 

Prognosis and Treabnent. — The outlook depends on the eatifwtivc 
factor. In early cases in which syphilis has been establiBhe<l as the cause 
of the inflammation of the nnlraonary artery, anti-syphilitic treatment will 
retard the progress of the disease. In paroxysms of cyanosis, venesection 
gives marked relief. The nsnal treatment for congestive heart failnn? must 
be adopted, when this has supervened. 


PHLEBITIS 

Phlebitis or inilammation of the reins may be sharply divided into two 
great classes— (1) noa-suppuiativc or plastic, and (2) suppurative.^ The 
terms endo* and peri-phlebitis have been nsed to indicate lo/laromatjon of 
the internal and external coats. Peri-phlebitb tesnlie from invasion of 
the veins by infanuoatory processes ontmde it, or from injury. It may 
extend inwards towards the lumea of the vein, and result in cndopblebitis 
and geoeially clotting of the blood within tlo vein. EndophIcbitU is usually 
the result of poisons or microbea cirewUting within the vein. Inflammatory 
changes of a plastic type occur in the cudothelium. and in conscqaencc a 
clot or thromous Is set up within the vein. The clot may adhere to the 
vessel wall and completely obliterate it. Organisation of the clot by fibrous 
tissue may occur, the vein being transformed into a hard fibrous cord. In 
other cases the clot may become eoftened and broken down, and the circula- 
tion may bo resumed through the vein. In certain cases changes in the 
composition of the blood may lead to clotting in a vein, and the presence 
of this clot itself may give rise to a plastic phlebitis ; this Ls sometimes called 
thrombo-pMebilii. In those in which there arc multiple occurrences of thi-j 
sort the condition is fcOraetiraes referred to oa throiiJ/o-pliUtiti^ viigratis. No 
special Ktiological factor is known and the treatment is symptomatic. Tlic 
condition may be senous if cerebral or coroiwr)* vessels arc involved os well 
as more superficial peripheral Teasels. It must be distinguished from lie 
superficial tbrombo«c9 of throNiIio-angiitw obliterans. In other casc.H the 
vein and contained clot may become invaded by pyogenic organisms, ond 
leucocyte.s will enter the clot awl cause It to bre-ik down into a purulent 
fluid. 


Elastic EnLEsiris 

iStioIogy. — (1) Traumatic phlebitis ; (2) the formation of s non-infectivc 
clot— thrombo-phlebitis ; {3) gouty phletdtia may tccomp.sny an attack of 
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goaty arthritis or may occur independently ; (4) tjrphoid fever not infre- 
quently causes phlebitis and thrombosis; (6) in pneumonia and influenza 
phlebitis is not an uncommon complication ; (6) post-operative phlebitis is 
not at all nneommon in cases of operation on the lower abdomen and the 
bladder ; and (7) puerperal phlebitis or phlegmasia alba dolens frequently 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. 

Symptoms. — Phlebitis is accompanied by pain and tenderness in the 
course of the affected vein, which can be felt as a hard cord. The sidn may 
become reddened over the superflcial veins, and the limb is often cedematous 
when thrombosis has taken place. There is usually more or less febrile 
disturbance. In gouty phlebitis, the pain is often severe, the areas of in- 
ilammatioQ are often multiple ; there is a great tendency for more than one 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
the disease may be symmetrical. 

Complications and Sequels. — ^The complications and sequclse of plastic 
phlebitis are those of the thrombosis that accompanies it, and will be de* 
scribed under thrombosis. 

Prognosls.—This is generally good apart from the risk of embolism or 
of the thrombosis spreading towards the large veins, such as superior or inferior 
vena cava. Treatment must be carefully carried out to minimize the risk of 
this. 

Treatment.~-Patients with phlebitis should be put to bed, and the hmbs 
elevated and ^vrapped in cotton wool. All eudden movement, friction, or 
handling ebonld be avoided. The boweU should be freely opened, as chronic 
con.stipatioD and stasis in the colon may impede the circulation in the iliac 
veins. In gouty phlebitis, the diet should be restricted to fish and light 
farinaceous foods, but when patients arc marasmic and ansmic, the diet 
should be as liberal as their digestive powers will permit. In all cases of 
phlebitis foods contaimng much lime-salts, such as milk, should be limited. 
Potassium or sodium citrate with carbonate of ammonia and liquor emmonii 
acetatis are of service. Glycerin of belladonna smeared over the inflamed 
vein appears to ease the pain. 

SuFFtmATive Phlebitis 

etiology.— Suppurative phlebitis is the result of infection of the walls 
of the veins with pyogenic organisms. The micrococci may be in the 
circulating blood, as in some cases of puerperal phlebitis, or they may 
reach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the portal veins — suppurative 
pylephlebitis. 

Pathology. — ^The coats of the vein are infiltrated with leucocytes, the 
clot which has formed within the vessel breaks down into yellow pus, and 
abscesses are not infrequently'found along the coarse of the vein. Not un- 
com tnouly the septic inflammation spreads along a rein, splitting up the coats. 

Symptoms. — ^Tbere is a throbbing, smarting pain in the region of the 
affected vein, and the part drained by it is cedematous. Not infiequently 
the septic process spreads along a vessel. There is often fever, a rapid pulse. 
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a dry toncue, and delirium, and in many cases a succession of rigors indicaUs 
the deTclopment of pj-tcmia. 

CompUcations and Sequelae. — These depend upon the sitontion of the 
vein and the occurrence of emboli, owing to breaking away of the softened 
clot. ^See 'rhrombosis.l WTien the vein is superficial the diagnosis is easy, 
but when a deeply-seated aiuull win is affected the only symptoms may he 
those of the pyemia to which it gives rise. 

Treatment. — ^The prevention of this disease by asepsis is one of the 
great advances in modern snrgerv. As soon as the disease is recognised, a 
bgatuie should he placed upon tlic vein between the affected area and the 
heart, the inilamcu vein should be thoroughly laid open, the septic clot 
removed and the cavity thoronghly cleansed. In some cases where nnmerous 
.abscesses arc formed, ampomtion is the only means of arresting the general 
infection. 

Throtphouf oj He Portal Vein (ecc p. 749). 

Maurick Casjpbbli- 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within living 
vessMs, whether in the heart, tne veins or the arteries. 

Embolism is the process whereby a portion of clot or other substance, such 
as parasites, air bubbles, fatglobules, masses of bacteria or particles of tumour, 
is carried from one part of the circulation to another, and is impacted when it 
arrives at a vessel too narrow for its further progress. An infarct is the 
degenerated or necrosed condition of the tissues due to interference with the 
circulation of blood within it, and can be caused by embolism, thrombosis, 
endarteritis, cndopblebitU or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base toward the periphery of the 
organ affected. As seen post mortem, it is either ycUowish-wlutc in colour 
(the white infarct), or blood-tcd ia colour (the hminorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and coagu- 
lative changes take place in It. In the case of the kidney or spleen, the 
coagnlsble material is sufficient to render the infarct hard. In the esse of 
the brain, leas coagulable lymph is pouted, out, and the area of the brain 
affected becomes softened. In the early stages there is often a zone of 
congested vessels sionnd a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of the dead material. I-ater 
the infarct becomes invaded by fibrous tissue and a scar results. 

In b3Jtnortho.gjc infarct, eoaf^lation and necrosis also take place, but to 
this is added hjemorrhage, by diapedcsis of the red blood cells from ves-'d* 
of the collateral circulation. A httmorrhapic infarct i« commonlv seen in the 
lung ; a cone-shaped area of long tissue becomes hard and dark-red in colour. 
Should the embolus. Instead of being aseptic, contain living micro-organism*, 
a septic process is set up within the infarct and an ahsceo* results. Such 
purulent abscesses arc commonly ecen ia the lungs, ns the result of septic 
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phlebitis, and occasionally in the systemic system, us the resnlt of septic 
endocarditis. 


THBOMBOSIS 

.Stiology. — Tho causes of thrombosis are— {!) altered conditions of the 
blood Or increase in its coagulability ; (2) aloTnng of the current of the blood 
within the vc'J«els ; and (3) a lesion of the lining membranes of the vespcl 
or carity of the heart. Thus, thrombosis may occar in cases of ansemia or 
after infections or operations, where the blood is more coagulable than 
normal ; in the appendages of the dilated auricles of the heart where the 
movement of blood is feeble or in peripheral vessels or in the lungs when the 
ciicnlatiou as a whole is feeble, €.ff. with a failing heart ; and it may result 
from inflammation of the lining of the vessel or degenerative changes in its 
endothelium, especially when there is atheroma associated with much narrow- 
ing of the channel obstmeting the circulation. 

(1) Intba-Casuuc TnuoMBOSis.--Tlu3 is common and very important. 
It occurs in the left auricle, when it has become extremely dilated as the 
result of mitral stenosis. The ante-mortem clot genersIJy wgins to form in 
the dilated appendix of the left auricle, but may extend by the deposition 
of excessive layers of flbtm to invade the auricle itself so that a large ball 
thrombosis be formed within the cavity. Portions of the ante-mortem clot 
may break away from the thrombus, and may be carried into the left ventricle 
and into the general circulation, and embolism may occur in the brain, spleen, 
Iddncys, intestines and the main arteries of the limbs. This danger is mainly 
to be feared in the first few weeks after the deposition of the thrombus, but 
may of course recur as fresh thrombi form. 

Ante-mortem clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. After coronary thrombosis and cardiac infarction, 
the lining of the heart may become affected and fibrinous deposits occur 
within either ventricle. Lastly, in septic endocarditis, large vegetations, 
consisting of clot and masses of xmcro-orgamsias, may occur. Inflammation 
of the ventricle and of the auricle may also be present, and ante-mortem 
clot may be deposited on these roughened surfaces. Portions of this clot 
may leave the ventricle and pass into the general arterial circnlation, where 
the effect produced will depend upon whether the emboli are aseptic or 
contain micro-organisms. 

Thrombosis in the right auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right side of the heart. Portions 
of ante-mortem clot.form in the right auricular appendix, and parts may break 
away and pass into the lungs and an embolism of the palmoaary aztory result. 
If the embolus is sufficiently large to cause blocking of the artery or of one 
of its main branches, sndden death ensues, but if only one of the emallcr 
branches is affected, a pulmonary infarct results, hlnch more rarely ulcera- 
tive endocarditis occurs on the right side of the heart, and portions of the 
valves or affected clot reach the lon^ in the game way. 

(2) Asteriai. Turosibosis. — ^Arterml thrombosis is rarer than venous 
thrombosis. It is sometimea due to arterial embolism, but is also the result 
of trauma or disease of the arterial walls, such as atheroma or endarteritis. 

Thrombosis of the coronary arteries is a very important condition, since 
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it is a Trcqoeafc cause of sudden death and of serious cardiac disability. Itbas 
already been described (pp. 1025-1028). The usual artery affected is the 
anterior ioteirentricular branch of tiie coronary artery. Atlicromatocs 
plaques arc constantly found within the thrombosed vessel, and pomctlmts 
atheroma has occluded the orifice of the artery. In cases where the circulation 
haa been slowed and greatly diminished before the final clotting, changes in 
the wall of the left ventricle arc very common. Syphilitic mesaortitis souse- 
times occludes the orifices of the coronary arteries but this is much le^ 
common. 

Thtomboris ia very frequent in. the email cerebral arteries, especially 
when they have become narrowed as the result of disease. In early middle- 
age this narrowing is usually the rcsnlt of syphilitio endarteritis, \»ut most 
patients are older and then the arterial iumco ia diminished by athero- 
matous changes in the wall of the vessel. 

Thrombosis of the main artery of a limb usnally results in gangrene; 
the limb becomes first white and pallid, later mottled in appearance, and 
finally black. If the patient sondves the immediate shock and the disease 
to whi'^h the thrombus owes its origin, a line of demarcation vrill form between 
the ntal and devitalised tissues, and the limb should be amputated well 
above this level. 

Thrombosis of the retinal artery is more common than embolism. There 
is a sodden painless loss of eight lo one eye, and generally the blindness is 
permanent and complete. Within a short time there is opacity of the central 
ports of the retina, and the macula afaowa up by contrast as a bright cherry- 
red spot. 

(3) Venous Tunousosia.— Tfirowboiu' o/ the loitral »inu» occurs in 
disease of the middle eat. The mastoid cells become infected rvith pyogenie 
organisms and the disease spreads to the petrosa] or sigmoid sinus. The clot 
in the vein becomes softened by pyogenic organisms, and particles break 
away and are convoyed to the long*, in wldcb j'yogemc abscesses are formed. 

The symptoms ol septic thrombosis ol the lateral sinus — and its con- 
tinuation of the jugular veiu — are iofiltrstion of the tissues of the neck, with 
a cord-like induration of the vein itself, with some restriction of the move- 
ments of the bead. There is a history ol a clironic and often oflensive 
discharge from the ear of the same side. A higb temperature and rigors, 
due to flooding of the circulition by poison, occur when a portion of the 
septic clot is dislodged. In these circumstances the jugular vein should at 
once be ligatured below the clot, in order to prevent further portions of the 
clot caimng access to the blood stream. A radical mastoid operation should 
also bo performed, the sinus opened and its septic contents removed. 

Thrombosis of the lorufilvdinal rfnu* of the hroin occurs us the result of 
injuries and infected wounds of the ekull. It is a common nar injury, the 
vertex of the head having been injured bra bullet as the soldier pn-ws along 
the trench. Thrombosis of the cranial einuses also occurs in marasmic 
patients, but it is ususUy agonal. 

In many of these cases, owing to tlie vertical position of the leg arc/is 
in the brain, a paraplegia ia produced^ while ibe arms arc not aOecied. The 
condition shonfd be treated by trephining and draining the cranial cavity. 
Occasionally the longitndinal sinus becomes thrombosed in septic conditions 
in childten and also jn chlorotic amemin in adults. 
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Thrombosis of the cavernous sinus is not jnfreqnently tLe lesolfc of the 
extension of a chronic sappaxatiTe process of the sphenoidal cells at the back 
of the nose. The cavernous anus is also affected by septic processes on the 
face ; a small boil on the nose or a mosqcito sting on the face may prodace 
a septic thrombosis of the angular vein ; this vein communicates with the 
ophthalmic vein, and the septic clot may extend along the latter into the 
cavernous sinus. As the venous plexuses of the pterygoid and zygomatic 
iosss commnnicate throngh the foramina in the middle fossa and by the 
inferior opbibalroic vein, purulent inflammation of tbe jaw and of the teeth 
sockets is sometimes a cause of cavemons thrombosis. The result is that a 
marked degree of exophthalmos and aweliiog of the lids, and cedema of the 
optic disc and extensive retinal htcmorrbagcs ocenr. Not infrequently the 
septic condition of ono cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may be double. Death 
from pyrnrala or meningitis results. Oiring to the position of the sinus, 
operation is impoanblc. 

Thromltosis of the central retinal tetn is common in elderly patients with 
athero-sclcrosis and high blood pressure. The loss of eight is not so sudden 
or complete as in bloclmge of the artem There is often albuminuria. Glau- 
coma often develops, but if the thrombosis is in a tributary vein the degree 
of recovery may sometimes be fairly good. 

Femoral thrombosis is perhaps the commonest form of thrombosis. It 
frequently ocenrs alter parturition and in ansmic and maraamic atates. 
It IS met with after infections fevers, especially after typhoid fever, more 
rarely after mfinenza and pneumonia. It also follow operations, especialJy 
if a septic cendition has been dealt with, or results from tbe operation. 
The thrombosis generally occur* in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse rate. Jt is most common 
on the left, because of the pressure of the right common iliac artery on the 
left common iliac vein. The limb affected bwomes cedematons and a hard 
cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasioic condi- 
tions secondary to carcinoma, tuberculosis and tertiary ayphilis, 

Coraplicatioas and Sequel®. — Collateral circulation is usually satis- 
facton’fy accomplished rii feruoraf throoiboafs. In cases n'iere the aeteiiea 
as well as the veins are involved gangrene may occur. Occaaonally tbe 
tbrombosi* may spread up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and cedcniatous. Even in cases 
where the inferior vena cava has become thrombosed, recovery may take 
place, collateral circulation being established by means of veins passing up 
from the legs into the axilla:. If, however, the clot reaches the entrance 
to the renal veins, death nearly always results from renal thrombosis. 
Embolism is not at all uncommon in femoral thrombosis, tbe clot passing 
into tbe right auricle, and then into the right ventricle and pulmonary 
artery. 

Treatment— Complete rest for at least 2 weeks, as a precaution ag^t 
embolism, should be insisted upon. Inmitation of foods containing quantities 
of lime salts, such as milk, and tbe administration of citrates and salts of 
ammonia may help in tbe treatment of flio case. The leg should be elevated 
and wrapped in cotton wool and kept warm. 
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EMBOLISM 

Embolism may occur in tbice main sitnotions, namely — (1) in the 
systemic circulation ; (2) in tbc pulmonary circulation ; and (3) in tbe 
portal circulation. 

Emboli in tbo systemic ciicolation are derived from ante-mortem clots 
in tbo left auricle and left ventricle. These clots arc formed in cases of 
mitral stenosis and more rarely in mitral regnrgitation, and also when tbc 
left ventricle is greatly dilatra and bypcttroplded. In these cases tbc 
emboli are aseptic. Systemic emboli al^ occur in septic endocarditis, 
wben portions of the valve break away or masses of dbtin and mieco-organisms 
pass into the general circulation. These emboli arc septic, and when they 
teach their destin-ition usually form abscesses. 

Emboli in the pulmonary circulation may have their origin in clots formed 
within the right auricic anti right ventricle, or mote rarely from septic endo- 
carditis of the tricuspid end pulmonary valves ; they may also come from 
any part of the systemic venoos system. A very important form of pul- 
monary embolism is met with after abdominal operations and after childbirth. 
About the tenth day after an apparently successful abdominal operation or an 
imsventful partarition, a pulmonary embolism may occur with appallmg 
fluddetmess. Death may take place at once, or barmoptysis and pleurisy 
supervene. The clot forms in the common iliac vein, at the ]*unction of the 
internal and estcroal iliacs. Kot only may a clot pass along the veins, but 
we also get droplets of fat in fat embolism, air hobbles in air embolism, and 
masses of parasites in parasitic embolism. 

Two recent studies, one of autopsy cases of hatnortbagic infarct of the 
lung and one of post-operative cases of thrombosis and embolism, support 
the view that etaboUsm is much the most common cause of pulmonar)’ 
infarction (87 per cent.) and that this generally comes from a venous throm- 
bosis. In 14 cent, of the autopsy cases a massive pulmonary emlvolism 
was the main diagnosis and most of these were after operations or fractures. 
In 47 per cent, heart disease with tbc accompanying stagnation of the blood 
stream appeared to be a predisposing factor. A potential source for the 
embolus was found in 75 per cent., most often in the pelvic or leg veins. 
JIaasive embolism was more likely to occur on the tenth day but was not infre- 
quent at any time in the first fifteen days ; it was independent of sepsis and 
depended on the stagnation of the blood stream, either from the state of the 
heart or mote often bom. the mechanical conditinns of teat. Smaller infarcts 
were more closely associated with aepsis (which suggests that the embolism is 
mote often due to the breaking off of a small part of the thrombus) and more 
erratic in the time of their appearance. 

In ernboliim in the portal circulation portions of clot in the radicles of 
the portal vein are finally arrested in the liver. 

Symptoms. — 1. Embousk or the Cerebral Arteries.— The oR*et 
is sudden, and the left side of the brain is rather more often adcctcd than 
the right. Hemiplegia or aphasia is produced ; consciousness is lost only 
for a few minutes during the attacks. 

2. EinjOLisuorTHESpLESicAaTEBr.— The onset is sudden, with pam in 
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the left side and sadden enlargement of the spleen, which is verj tender. 
During the next few days, the spleen diminishes in size, but it often remains 
permanently enlarged. 

3. Embolism of the Eesal Artebees —S udden pain in the hack k 
produced, and blood and a little albumin are present in the urine. The 
hfematuria may last for a day or two, or longer if a larger branch was 
involved. 

•1. Eitbolisji op the SorERiOB MBSE.VTEnio AnTEitr. — The patient h 
seized with sudden, violent abdominal pam and distcusion. The collateral 
circukition, in spite of the numerous vascular arteries that supply the intestine, 
fails, and gangrene of the small intestine results. There is a complete 
intestioal obstruction, and blood finds its way into the stools and into the 
peritoneal cavity. Operation should be undertaken at once, but owing to 
the larRp amount of bowel aficcted recovery b very rare. 

5. Embolism op the Cektrai. Autbby op the Ketina.— This U not an 
uncommon event in cases of mitral stenosis and in septic endocarditis of the 
aortic and mitral valves. The patient is seized with pam in the eye and becomes 
suddenly blind on one side. The optic disk becomes pale and the retinal 
vessels small. Occasionally only a single branch of tbe vessel is affected. 
The same picture is found more often as a result of arterisl thrombosis in 
elderly patients with atbero>eclerosis or high blood pressure. 

6. Embolism op a Lap/ib Artep.t in a Limd— T his sometimes occurs. 
There is acute pain lu lue liuib, foUvnul by numbness aud loss of power. The 
pulse is imnerceptible below the seat of the embolism, and gangrene results. 

7. Am EMBOUSit.^Ajr msy eater the reins during operation on a htge 
vein, or during intravenous injection of salbe or other solutions, or after 
distension of the bladder and the nrethrs with air. Air embolism is un- 
doubtedly capable of causing death, but a small quantity may enter a vein 
withont any effect whatever, or, if some disturbance should arise, without 
fatal termination. The exact way in which air embolism causes death is 
doubtful ; it may be due to arrest of the pulmonary circulation or to cerebral 
ansmis. 

The diagnosis is not difficult ; the respiratory embarrassment, con- 
vulsions, the feeble pulse and the characteristic sound upon air entry into 
the reins are asoahy suSiaenU 

Treatment consiau in inimeduitely occluding the vein into which the air 
has entered. Stimulanta should be administered hj’podennically and nitrite 
of amyl inhaled. Venesection may be used to relievo the embarrassment 
of the heart. 

8. Fat EMSotisar. — Fat may reach the blood vessels in cases of fracture 
of bones and m cases of hasmorrbage into or rupture of the liver. The 
fracture is usually situated in the long bones, generally in the tibia or femur, 
and occasionally in the ribs. Pat embolism may occur within a few hours 
of fracture of the bones. 

The fat droplets first lodge in the capillariee of the lungs. Occasion- 
ally they arc forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plug^ with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from cedema of tbe 
lungs may be heard at the bases. The temperature remsins normal. 
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Cerebral complications, sucb as deliriam, coma and rarely localised paralysis, 
may be founcf. The turine should always be examined, as oil drops have been 
detected by staining snth osmlc acid, and also the retime, as in one case the 
fat drops were recognised in the retinal vessels before death. 

MTien fat embolism occurs within a few hours of fracture of the bones, 
it has to be ^’agnosed from the general shock of the accident. It is doubtful 
whether fat embolism in the longs can alone cause death ; more probably this 
is due to the disturbance of the Hdneya or lesions of the brain. 

The indication for treatment is to sustain the heart. Nitrite of amyl is 
often useful, and inhalations of oxygen should be given to lessen cyanosis. 

9. pAR-iDOXiCAL Emdousm. — In certain cases of venous thrombosis, 
emboli occur not only in the lungs but also in the systemic arteries. It bos been 
shown that in these cases the cenbolns has passed from the right auricle to 
the left auricle through a patent foramen ovate. These crossed or paradoxical 
emboli are often nreceded by pnlmonary embolism, which causes a rise in 
pressure in the right auricle and a fall in the left aoricle, so that the embolus 
can pass from the right to the left side of the heart. 

ilAURICB C.tMPOHLT-. 


ARTERIAL BLOOD PRESSURE 

HYPERTENSION 

In hypertension the systolic and diastolic blood pressare readings 
arc persistently— not oecessanJy permaneotly — aboi'o certain levels, from 
whatever cause. Authorities differ somewhat as regards these levels, for 
the limits of normal variation are fairly wide, and, moreover, it is now 
practically universally believed that the blood pressare does not normally 
iscicaso with advancing ago os mach oa was previously thought to ro 
the case ; but it is generally agreed that persistent readings above 
150 and or at any rate 160 and in adalt males, and 170 and 100 
in the elderly are pathological. 

It is important to note that a transient increase in the blood pressure 
readings, espedally of tbe systolic, may occur with emotion, such ns is not 
infrequently incidental to a medical examination, or ph 3 rsical exertion. 

The late Sir GUlIoid Allbutt tnitodoced the tenu AypcTjnesia to denote 
n clinical coudition in which there is a persistently raised blood pressure 
independent of renal or arterial disc.-isc. The term essential or prinuiri/ 
hypertension (hypertensive catdiovasculat disease of Janeway} is now gener- 
afly employed. IJy it is meant n clinical condition in which the increased 
blood pressare b the essentbl or primary condition, and is not the result of 
renal or arterial dbcase, or any other disorder which may give rise to an in- 
crease in tbe blood pressure. v\ny changes which may be in the walb of the 
blood vesseb, the heart, the kidneys or other organs are either a eccondar}’ 
result of the hypertension, or co*«iistent with it, and in the latter case may 
or may not be doe to the same cause as b the hypertension. 
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There are two varieties of esseatial hypertension, namely, the benign and 
the malignant. The former constitutes tne great majority. In this group, 
the symptoms ate mild or moderate, the course alow, and there is little or no 
renal insofSciency. In the malignant variety, the symptoms are severe, 
the course is progtesrively rapid, and there is pronotmccd renal insoificiency. 
There are also intermediate forms between the two groups. The renal changes 
in bemgn hypertension arc described as benign nephrosclerosis, and those in 
malignant hypertension as malignant nephrosclerosis. 

.Etiology and Pathology.— The ictiology and pathogenesis of essential 
hypertension is obscure, and constitutes one of the most important and 
difficult questions in clinical medicine. 

An inherited constitution is an important factor, as revealed by the high 
familial incidence in certain cases. The malady is more common in late 
m’iddle life ; in those who tend to worry, to be over-amrious, to tab; things 
too seriously, or arc of an excitable disposition ; in those whose manner of 
life involves continued mental or emotional stress or strain ; in the obese ; 
in the opinion of some, in tall persons than in short ; and in chronic alcoholic 
excess and excessive smoking. The general consensus of opinion is that a high 
protein diet intake in itself is not a cause, but in my view it is. 

With regard to the pathogenesis of essential hypertension, it is generally 
agreed that the immediate cause of the condition is an increased resistance to 
the passage of blood through the smaller arteries and arterioles, especially the 
latter, at first due to hypertouus on their Mrt. If the bypertonus does not 
cease, either spontaneously or because of therapentic measures, then, sooner 
or later, cardiac hypertrophy, especially of the left veotricJe, and diffusa 
hyperplastic sclerosis supervene (see page 1070). The latter gives rise to 
actual nanowing of the lumen of the blood vessels, which may even be great, 
and a resultant fiirther increase in the resistance to the passage of blood. 

As to the cause of the initiation of the hypertonus, some consider that in all 
cases it is primarily of renal origin. Among the reasons adduced for this view 
are the results of the recent investigations on animals by Goldblatt and his 
collaborators, Wilson and Byrom, and others. Experimentally produced renal 
ischemia in animals by the partial constriction of the renal arteries by means 
of clamps, especially when both the vessels are partially obstructed, or when 
there is partial constriction of one renal artery and the other kidney is removed 
from the body, pves rise to a condition resembling that of essential hyper- 
tension. If the degree of obstruction of the blood supply is mild or moderate, 
a condition resembling benign hypertension and benign nephrosclerosis 
results, while if severe, a condition resembling malignant hypertension and 
malignant nephrosclerosis ensues. The increase in the blood pressure is 
probably due to a pressor substance drculatmg in the blood from the ischffimic 
mdneys or kidney. The results of the work by Wilson aud Byrom are par- 
ticularly noteworthy. In ray opinion there is certainly no definite proof that 
essential hjmertension in man is always of renal origin. 

While the great majority of cases of hypertension are of the nature of 
essential hypertension, the condition may also be due to most of the varieties 
of Bright’s disease, polycystic disease of the kidneys, urinary obstruction, 
hydronephrosis, ffilluse hyperplastic sclerosis (see p. 1070), coarctation of the 
aorta (in the arms but not m the legs), some endocrine disorders, £ot example, 
Cushing’s syndrome, adrenal meduU^ tumours, thyrotoxicosis, myxeedema 
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and the climateric, polycythaiirua rera. Increased intracranial pressure, 
e.c. intracranial hremorrhaue, and toxsemia. With regard to diffuse hyper- 
plastic sclerosis, however, the condition is rather the result than the cause. 

The renal changes in benign hypertension and those in maUgnant hyper- 
tension are described in the articles Benign Nephrosclerosis and Malignant 
Nephrosclerosis respectively on p. 1336 and pp. 1336, 1337. 

Symptoms. — In hon'jn hyperfension, the patient is often well nourished 
and may be plethoric. There may be a complete absence of subjective 
symptoms for some years, and the condition may bo discovered accidentally, 
t g. during an examination for the purpose of life assurance. 

Usually the onset of symptoms is insidious. The most common early 
symptoms are a feeling of fullness and it may be of throbbing in the head, 
transient giddiness, tinnitus aurium. Hashing, insomnia, palpitation, languor 
and early fatigue, the latter especially on mental effort, headache, of a dull 
aching or it may be of a thronbing character, particularly in the occipital 
regiou and especially in the morning, imp.'iinnent of memory, mental irrita- 
bility and diminished emotional control. The blood pressure readings are 
above those mentioned in the first paragraph. 

The condition may subside, cither spontaneously or the result of thera- 
peutic measures. If not, the blood pressure readings usually increase, and 
the systolic may reach 210 mm. or even more. Consciousness of the action 
of the heart may become more pronounced. Sooner or later, there is evidence 
of hypertrophy of the heart, especially of the left ventricle, and of diffiw 
Lj^pcrplastw sclerosis (see pp. 1070, 1071). The walls of the radial, tho brachial 
and temporal arteries may be felt to be uniformly thickened— the so'Called 
*' whip-cord ” artery. The degree of hardening of the arteries is found on 
palpation to vary at different limes. The artery feels hardest when the 
vessel is most contracted and conseqnently smallest. The character of the 
pulse is th.at of high-tension. The retinal arteries are often thickened, and 
on ophthalmoscopic examination may show a glistening light along their 
coun><i — the so-called “silver wire” arteries, due to retlcotion of light fropi 
the thickened vessel. Uveu more important is a visible ineguJarity in 
calibre of the arteries best seen near the disc. Further, at the arterio-venous 
crossings there may be seen an obstruction to the flow of blood tlirough it, 
leading to distension of the peripbend part of the vein and also to deviation 
of the vein where it crosses the artery. 

The subsequent clinical picture and course exhibit considerable diversity. 

The cardiac symptoms are by fat the most common. For particulars, 
the reader is referred to p. 1029. 

Various gastro-intcstinal symptoms, e.g, nausea, vomiting, and diarrhoea 
are often present. There may be lucmotrfaagce from tho nose, the stomach, 
the intestines and other mneous membranes, the kidneys, tho conjunctiva, 
and occasionally the retina, which ore eometimes flame-shaped. There may 
be tingling, numbness and cramp in the limbs, and occasionally intermittent 
claudication. Ilypertcnaivc encephalopathy (see page 1639) luay occur. 
Cerebral hirooTtbage may bo a terminal event. 

Not infrequently there is abluminuria, generally alight and not constant, 
and there may bo polvuria and nocturnal micturition, and hyaline pd 
granular casts. There is usually no.or little impairment of renal function, 
Ursemiiv is rarely a terminal event. 
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It is probable that more than half the patients die from cardiac causes — in 
the great majority from congestive failure, not infrequently from angina 
pectoris, and occasionally from coronary occlosioti ; in a fait proportion of 
cases, cerebral hsemorrhage is a terminal event ; in less than 10 per cent, 
urffimia ; while in the remainder the cause of death is some inteieurrent 
disease. 

In the case of malifjnani hypertension, there appears to be two forms, 
namely : (1) In a case of bemgn hypertension of a varying number of years’ 
duration, the symptoms suddenly become severe and the malady pursues a 
rapid course. (2) In an individual who has not been aware that he bad 
hypertension, from the outset there are severe symptoms in association with 
hypertension and the course is rapid. The second usually occurs at an earlier 
age than the first. 

The blood pressure, especially the diastolic, is usually materially higher 
than in the case of the benign form, being generally over 200-120, and may 
be very lugh and may become extreme. There is lassitude, anorexia, fre- 
quently loss of weight, severe headache and auxmia. Changes in the retina 
occur earlier and arc more marked, hmmorrbsges being more evident and 
retinopathy is frequent if not usual. There is polyuria and nocturnal micturi- 
tion. The urine is of low specific gravity, aou contains hyaline and granular 
casts, a variable amount of albumin and often red blood cells. As the 
disease progresses, there is evidence of renal impairment. Death occurs 
from utasmia, cardiac causes or cerebral hemorrhage, most frequently from 
the first. 

Diagnosis.>-Hypertension is recognised by persbtent blood pressure 
readings above those mentioned in the first paragraph of this article. 

The diagnosis between benign and malignant hypertension may readily 
be made from a consideration of the respective clinical features described 
above. That between malignant hj’pertension and chronic glomerular 
nephritis may be difficult. 

Prognosis. — Benign essential hypertension usually pursues a slow course. 
It is probable that the duration of life after the beginning of symptoms is ten 
to fifteen years, or even more. The outlook is chiefly afTccted by the blood 
pressure readings, particularly the diastolic, the state of the heart and of the 
arteries, and the patient's manner of life. See also page 1030. Tbeduratiou 
of life in malignant hypertension is usually at the most two years. 

Treatment. — As regards the treatment of hypertension the first indication 
is a thorough review of the aitiology. Then, the question as to whether a 
preliminary rest and, if so, bow much is advisable should be considered 
(see page 895). 

Hypertension is an escellenf example of the value of treating not only 
the disease but tbe patient. He ehould be reassured and eacouiaged. _ It is 
inadvisable to let him know the exact blood pressure readings at any time. 

In no cardiovascular malady, excepting perhaps in angina pectoris, is 
the manner of life of so great consequence. 

The cardinal indications are that, while the patient’s activities shodd ' 
not be unnecessarily curtailed, they should come within tbe limits of his 
strength and even keep something inxesctvc ; there should be a sufficiency 
of rest in hia life ; and all causes of mental and emotional stress should be 
carefully avoided. With this object in view, inquiry should be made regarding 
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the patient’s environment, the nature anfl hours of his ■work, his habits, 
the question of sleep and other relevent matters, while his temperament 
should be taken into consideration. 

Each patient should bo in bed for at least ten hours each night, rest 
physically and mentally for at least half an honi after the midday meal, 
and have n quiet day each week. If the hypertension is more pronounced, 
ha should be in bed for at least twelve hours, rest for at least an hour after 
lunch, and stay in bed on oue day a week with, it may be, a diet limited to 
vegetables, fruit and milk. In addition to an annual holiday of good length, 
several shorter ones during the year are advisable, in each case -Nvitb a suiEcient 
element of rest. As indicated, physical exertion and mental effort sbonld 
be within the limits of the patient’s strength {see page 896), with something 
in reserve. With this proviso, walking in the open air, riding a non-pulling 
horse, golf and mild bicycling are anitable forms of the former. The patient 
should be encouraged not to worry, or be over-anxious, or to take things 
too seriously •, to avoid aU excitement and other forms of emotional stress t 
and cultivate the art of “ relaxing,” physically and mentally. 

If the patient tends to worry, or bo over-anxious, or to take things too 
seriously, sedatives (see page 897) are often of special value. The matter 
of sleep is also of particular importance, and if there is insomnia, it should 
be treated on the lines laid down on page 908. Again, any obesity should, 
without fail, be corrected. 

The amount of fluid with meaU should be diminished, while an ample 
quantity should be taken between meals. 8ome prefer the mildly slimline 
waters. The benefit of a regulated diet of moderate latitude may be con- 
sidcrahlc. Overeating should be avoided->-in(]eed, the amount of food should 
preferably bo mther less than is neede<L Those articles of food which especially 
stimulate the cardiovascular system should be reduced and proportionately 
to the degree of hypertension. The quantity of beef and mutton, and salt, 
should be diminished, while twice-cooked meat. Bolted and preerved meat, 
liver, kidney, brains, sweetbreads, meap soup, and grarics, seasoaings of 
various kinds, and meat extractive# are better avoided altogether. Fish, 
noultrj’, game (not high), rabbit, vegetables, salads and fresh frmt are suitable. 
Uuthmol may be used as a subatitutc for table salt with meals. Moderation 
in the «*e of tea and especially of coffee should be enjoined. Tobacco and 
alcohol are better avoided altogether. If there is obesity, even of moderate 
degree, it should be treated. 

Strict attention to the condition of the bowels, preferably by n salme 
each morning, and a mercurial preparation at bcutime once or twice 
weekly arc indicated. 

Cold and hot baths aie contra-indicated ; but a ■warm batb, the tempera- 
tore of which is gradually lowered, may be taken daily. A Turldsb oath 
once or twice a week may be helpful. Patients often derive much benefit 
from a course of treatment at a Spa where different Iduds of baths are us^, 
on account of the rest, the change of air, the rcgnlar mode of life and exercise, 
the careful dieting and other factors, and in such cases periodic visits are 
to be recommended. 

Iodine, in some form, in emaU doses appears to bo occasionally of help. 
The same perhaps applies to the nitrites, such as a combination of sodium 
nitrite, erythrityl tetninitrate and uiannityl Iieianitrate, when symptoms are 
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piejjeat. I have been disappointed with the tesults of the admiiustiatioD 
of mistletoe, liver extract, and potas^nm and sodium thiocyanate. 

Diathermy, high frequency currents and other forms of physiotherapy 
are employed by some. 

When the blood pressure is very much raised, particularly if there are 
any liead symptoms, venesection may be of great benefit as a temporary 
measure, especially in plethoric patients. At least a pint of blood should 
be withdrawn. If required, this method of treatment may be repeated at 
intervals. It is also indicated when there arc manifestations of great dis- 
tension of the right side of the heart. 

If the foregoing measures fail, a prolonged holiday, or complete rest in 
bed and a diet restricted to vegetables, fruit and milk {at 2 to 4 weeks should 
be tried. 

Daring recent years a variety of anneal measures have been introduced 
in the treatment of essential hypettcmion with the object of denervation of 
the Jddneys, the suprarenal glands and the splanchnic area. It would appear 
that (a) the only procedures which afford promise of some success are bilateral 
section of the splanchnic nerves and decapsulation ; (i) a very careful selection 
of cases is required ; and (c) only those which are severe and unaccompanied 
by cardiac and renal failure should be considered. Surgical treatment is in 
its experimental stage but deserves further investigation. 

Tor headache, cold compresses, or the application of menthol, or a cup 
of tea, or phenacetm and citrate of caffeln, failing which a tablet of trinltrin 
or one of the other nitrites may bo used ; the treatment of cardiac failure 
is described on p. 1030; that ot bjperleasire encephslopsthp oa p. 2640; 
and that of renal failure on pp. 1344, 1345. 

In conclusion, I would repeat that in the treatment of a case of essential 
hypertension the patient’s manner of life is of the greatest consequence and 
its importance can scarcely be exaggerated. 


HYPOTENSION 

In hypotension the systolic blood pressure is persistently — not* necessarily 
permanently — below 110 mm. in adult males and 105 mm. in adult females, 
and the diastolic reading is also affected though usually in less degree, from 
whatever cause. 

Etiology and Pathology. — Hypotension may be physiological, that is, 
in some healthy individuals the blood pressure is persistently below the levels 
mentioned. 

The pathological form of hypotension may occur in a varietj* of condi- 
tions, such as : endocrine glanoolar disturbances, for example, Addison’s 
disease; peripheral circulatory failure (see pp. 831, 892j ; cardiac failure ; acute 
infective diseases, especially diphtheria ; in pulmonary tuberculosis ; in 
anosmia ; in malnutrition and wasting diseases ; and sudden change of 
posture or prolonged standing— ;post«raI or othcsialic hypotension. 

The factors in the causation of hypotension are : diminution of the 
venous inflow to the heart as the irsnlt iff dilatation of portions of the va.scuJar 
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bed, especially of tie spUnclnic area; diminished contractile force of the 
left ventricle ; or both. 

Symptoms. — ^i\niong these may be langaor ; early fati^c on physical 
and mental effort, and on znalDtaining the upright position ; giddiness, 
faintness or nctnal syncope, especially postural; a tendency to mental 
depression and headache ; vasomotor amptoms, such as coldness and pallor 
or lividity of the extremities ; and an abnormal response of the cardiac rate 
with the as.su[nption of the upright position after lying dowTi. In splanchnic 
stasis, pressure on the abdomen by the hand while the patient is hnng down 
is sometimes accompanied by distention of the jugular reins. 

Treatment. — In the pathological form of hypotension, the rctiology 
should be reviewed. If there are indications of peripheral circulatory or 
cardiac failure, see page 910 or pages 895-910 respectively. If there is 
evidence of splanchnic stasis, the wearing of an abdominal support is very 
helpful in some cases. 


Fr.EDEKicK V>'. PnirK. 



SECTION xni 


VASOMOTOR NEUROSES (ANGIO-NEUROSES) 

INTRODUCTIOK 

Ukdek this heading are described several diseases in which vasomotor 
lUstnrbauce is the prominent symptom. Sensory, secretory and trophic 
disturbances may also be present. These diseases differ from each other 
both in regard to the nature and location of the vasomotor changes. Thus in 
Raynaud’s dasease there is a spasm of peripheral arteries. In erythromelalgia 
there is vaso-constrictor paralysis or excitation of the v&so-ddator nerves. 
In ongio-neurotic cedetna there is dbtutbance of capillary penueahility, and 
rierhaps of capiUaiT tone. These diseases are described os vasomotor neuroses 
Decause a lesion of structure is not an essential part of their patholo;^, and 
because a considerahle functional element is generally present. Thus the}' ore 
common in persons who hare an unstable oervoos temperament, and emotional 
disturbance and fati^e play a not unimportant part in their etiolo^. It 
has been thought in the past that these diseases were primarily due to disorder 
of the involuntary or vegetative nerr'ous system. Lewis, however, has shown 
in the case of Raynaud's disease that a local fault of the vessels rather than a 
disordered vasomotor impulse determines the spasm of the digital vessels, 
and he finds the explanation of Raynaud's disease in terms of vasomotor 
dysfunction unconvincing. Too little b known of the tetiology of acropat- 
asthesia, erythromelalgia and llilroy’s disease to throw light on thb aspect 
but whatever the basic pathogeny of these conditions may be, vaso-dilatation 
is a prominent feature of crythroroelalpa. 

It ia important that as far as possible a dbtinction should be dranm between 
these dbeases occurring as neuroses and similar syndromes complicating 
recognised pathological states, such as lesions of the spinal cord or brain 
(tabes dorsalis or hemiplegb), lesions of peripheral nerves (peripheral neuritb), 
and lesions of vascular channeb, or local pressure effects, such as may result 
from a cen.’ical rib. But they are not separated by a rigid line from shghter 
manifestations of vasomotor instability, such as are frequent in women at 
the climacteric, and in clinical dborders resembling exophthalmic goitre. 
They are undoubtedly aldn to such common Eymptoms as fiushings, cerebral 
hypermmia, facial congestion, angjo-spasm in au its varieties, tachycardia 
(in some of its forms), anginal attacl^ migraine, vertigo, tinnitus aurium, 
universal or circumscribed byperidrosie, and gastric dborders of certain 
forms of functional gastric dyspepsia. 

Lewb *8 studies on the local vascularreaciiootoirritationof thehumas skin 
have thrown much light on these dbeases. He showed that there are three 
components in the reaction : (I) a primary dilatation of capillaries — the red 
line ; (3) an increased permeabibty of these capillaries, producing the xclieal, 
which b independent of the nerve supply ; and (3) the Jlare, which depends 
on the integnty of the sensory nerve fibres tn the neighbourhood. AU these 
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pbenomcsa caq be prodnccd aa inttadermal injection of listaminc, and he 
attribotcd them to the liberation of tiiis or some similar chemical sobstance 
to which he gave the name of *' H-sabstancc.” It hna been saggested that 
local liberation of histamine may plav a part in prodneing the vesicles in 
herpes and the rash in ervthema nodosom. It is of special interest that 
these reactions are partially dependent upon and partially independent of 
the nervous system. Some of the angio>QeQroses are therefore so closely 
related to allergy that a general description of that condition is called for 
here. 


ALLERGY 

Idiosyncrasy has been defined as an unosnal physiological personal equa- 
tion, and allergy is a chemical idioi^crosy, which expresses itself as an 
urgent attempt on the part of the cell to conserve its chemical identity. 
The tendency to allergy is inborn, whereas anaphylaxis is an acquired 
sensitivity. All the phenomena of allergy can be reproduced by histamine. 
The question is, how docs this snbstancc, which is toxic to everyone, become 
liberated in the tMues of certain Mople in answer to stimuli which are 
quite harmless to CTetyono else t Normally there arc two antagonists to 
histamine, adrenalin and the special ferment bislaminose. It has therefore 
been suggested that the chemical basis of allergy is a congenital lack of 
histaminasc, agmvated by an intermittent deficiency in adrenalin. The 
reaction is usually excited by foreign proteins, bnt a similar idiosyncrasy 
may be shown to various drags. 

The manifestations of allergy express tlcmselvcs chiefly (a) in the ft- 
tpiratory eyslem, by asthma, hay fever, paroxysmal rhinonbrna, recurrent 
catarrhs ; (6) in the tltn, as urticaria, purpura and eczema, particularly of 
the infantile type ; (cl in the alinumtary^ conal, by djarrhma and vomiting, 
or spastic colon ; ana (d) by effusion into joinls. There are many other 
conditions which with more or show of reason might be added to this 
list. Certainly some cases of migraine seem to be of this order. It will be 
noted that acvcial of these manifestations could be interpreted as a violent 
attempt to expel the invader, at any rate from the vital organs. 

Most allergic manifestations arc worse at uigbt, because of the prominence 
of vagus control then, so that there is a relative insuiliciency of the sym- 
pathetic nervous system, and therefore in the supply of atfrenaliu. The 

E riccipal conditions produced by allergy arc desertbeu under their appropriate 
eadings. 


ANGIO NEUROTIC CEDKhL\ 

Synonym. — Quincke's Disease. 

Definition. — A paroxysmal afiection, characterised by the appearance of 
ctrcuniscribed (edematous swellings of the akm and subcutaneous tissues of 
transient duration. The mucous zscrobnoes arc often affected. 

iEUology. — Heredity is an important factor. Osier reported the caw 
of a farruly in which fire geoerationa had bi'cn affected, involving 22 
members. The condition is more common in men than in womeu, and 
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generflUj aUccts the yomig. Those attacked are usually of a nervous dis- 
position. Garrod reported a case in which each recurrence of periodic 
hydrarthrosis waS attended by circninscribed cedema, either of the lips or 
eyelids. The attacks may coincide with menstmation. The exciting cause 
is generally difficult to determine. It may be emotional strain, exposure 
to cold, or trauma. Local trauma sometimes determines not only the onset 
but the site of an attack, as in a case recently reported in which riding pro- 
voked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology varions theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increased, and, more recently, the local action of a oircolatiug 
toxin on the capillary walls, are theories which have obtained support. 
With regard to the last named, Garrod drew attention to the joint swellings 
that frequently accompany erythematous and urticarial rashes resulting 
from JmowD toxic causes. Such conditions form a part of the clinicakpictme 
of serum siclmesa, or may occur after taking certain articles of diet, or as 
the result of stings of iosecta or nettles, Lewis has shown that a modiflea- 
tion of the same toxin may produce a dermolysin or a hemolysin. In the 
former instance mdemaj in the latter purpura results. Thus, B. u^lchii 
may produce either condition, depending oo the intensity of the infection. 
This thesis illnstr.ates the present view of augio-nenrotic cedema as being a 
local expression of the presence of a circulating toxin, prone to occur in 
persons of nervous temperament, rather than a disease sut generis. The 

? 'atient8 often show other signs of allergy, especially in their ecoritiveness to 
oreigu proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings are rounded, painless, rarely itch, and are generally pale or 
sometimes tedder than the surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the recarrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and Iwicks of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a whole limb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctivio may be implicated. &dema of the glottis is rare, 
and has proved fat-al. Swelling of mucous membranes may lead to symptoms 
of gastro-intestinal disturbance, such as nausea, vomiting and colic. Cases 
in which liajmorrhago from mucous membranes, stomach, bronchi, bladder, 
etc., occurred have been, reported. H*emoglobinuria has been observed ; 
in such a case a Wassennann test is indicate. The attacks ate generally 
afebrile, and there b no constitutional dbturbance, unless the stomach or 
intestine is involved. 

Course. — This is variable. Recurrence is frequent, often at intervals of 
3 to 4 weeks, but sometimes after lor^ intervals. It is rarely periodic. 

Diagnosis.— The complaint is so characteristic, in the sudden onset and 
rapid subsidence of asymmetrical ronnded aweUings.’ that it is hardly likely 
to be confused with other affecUoua. The condition is nearly allied to 
urticaria, from which it is distinguished by the circumscribed and deep- 
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seated nature of tbe swellings and tbe absence of itching. No distinction Is 
made between angio-ueurotic a»lcma and giant urticaria. 

Treatment — The general hc-Utb most receive first ■attention, and a 
saline purge is mdic.ited. Both nrscDic and quinine have been advocated. 
It is advisable to avoid any particular protein in tbo food which is found 
to eacite attacks. When the attacks occur after a particular meal of the 
day, n capsule contaimng 1 to 2 grains of peptone half an hour before that 
meal appears to have an effect in temporarily desensitising the body against 
foreign protein. This, combined with 5 to niimniB of tincture of 
belladonna and 10 to 15 grains of calcium lactate after meals, has prevented 
recurrences in sovcmI cases. The former drug diminishes the vagal hyper* 
sensitiveness, and the latter increases the viscosity of the blood. One of the 
most useful forms of treatment for the relief of the ptirotysm is n sub* 
cutaneous injection of3 to 7 minims of liquor adrenaliujc hydrochloridi. This 
excites the entagonistic action of tbe syni{>atfaetic. Fur the same reason half 
a grain of ephednne orally Adniimstered may be tried. When the tongue is 
involved the patient should be given one or two of Armour’s suprarenal 
tablets to suck Pituitarj' (posterior lobe) extract injections have al-'o been 
recommended. Bromide ia often helpful os an additional measure when the 
symptoms are marked. In severe case.s tbe inlraveiicius injection of small 
dieses ot peptone might be considered. Aotohaimothcrapy has proMnl 
decidedly wefd in some cases. Vitamin K is also worthy of a trial. 

IntermUtcnt Hydrarthrosis, which is described under “l)ii>eascs of 
the Joints" (p. 13SI). presents some mtercsting nlTmitica wirb the vasomotor 
neuroses, particularly iu its association with nnfiio*ncurotic cpdcma 


RAYNAUD’S DISEASE 

Definition. — “ Intermittent pallor or cyanosis of the cttrenutir.s brought 
on by cold, with the skin a porroal colour between attacks " constitutes 
Raynaud's phenomenon, which may occur however in conditions other 
than Ravniaud's disease. 

^Etiology. — The causo of this malady is unknown ; it almost exclusively 
affects young women, and symptoms nwy begin aii^ time between adoles- 
cence and nuddlc age. The diagnosis of Raynaud’s discoac in a man is ncnrlv 
always wrong. Jonathan Hutchinson preferred to speak of Raynauds 
phenomenon, regarding it not as an entity but ns n a^mdrome occurring in 
many different conditions. As he first euggested, a few ca.sc3 arc due to 
syiihilis, congenital or acquired. It has occasionally been observed after 
acute infections. 

Pathology. — Lewis has shown that there is on abnorninlity of the digital 
arteries, which expresses itself in a bypersensitiveness of these vessels to 
relatively low temperatures. It seems therefore that llic fault lies primarily 
in the vessel wall rather than in the nerve supply to the muscle fibres. In 
advauced cases there is cndaitcriUs, with partial occlusion of the lumen of 
the artery. 

Symptoms.— The j)aUcnt* complain of attacks of pallor, blueness or 
numbness of the fingers, brought on by contact of the hands witli anything 
cold. Keejdug the palms of tbe bands in cold water (15” C.) fur 15 minutes 
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in a cool rooin (18® G.) is usually sufficient to induce wi attack. The body 
temperature is just as important, if not mote bo, than that of t!»o hands in 
determining the onset of cyanosis. When such patients feel chilly in tfacm- 
eelves their bands go blue on the slightest provocation, a.g. Trbcn sitting in a 
draught ; when walking, cycling or driving a car in cold weather ; or when 
swimming. "When the body is really warm it is impossible to iuduce an 
attack no matter how cold the hands are. Emotion also may bring on an 
attack. Ik this connection it is interesting that an injection of adrenaline 
my have a similar effect. The attacks vary from slight pallor of one finger- 
tip to cyanosis and numbness of all the fingers of both hands. The cyanosis 
begins as a ligbt-hluish tint, and later becomes a deeper blue. It alwn3'3 
starts at the finger-tip.s, and spreads proiimally to the base of the fingers 
and perhaps to the palm ; rarely, if ever, docs it reach above the wrist. 
If the attack persists for long, a eccondary waxy pallor replaces the cyano-sis. 
The hands remain blue or pale until they arc warmed. They feel cold to 
the observer’s touch. When the hands are warmed (40® C. for 3 minutes), 
or when the body temperature rises, the blueness begins to pass off, and 
irregular red blotches appear in its midst “like the spots on a plaice.” 
Some of these appear and fade away, hut in the end they coalesce until the 
dorsum of the Hand and the palm are fiery-red or scarlet. Gradually this 
redness spreads up each fiugcr from base to tip. 

Throughout the period of cyanosis the patients complain of a ” tingling ” 
or of a '* feeling of numbness ” in tbe fingers ; some of on “ uncomfortablo 
sensation ” ; some of a ” slight pain ” ; severe pain is unusual. ^Vhen 
warmth is applied in any form — hot ait in front of a fire, ,ot by friction— the 
fingers quicUy recover their normal colour. Duriog thb stage there are 
partesthesia?, ” pins and needles,” etc. In only a few patients is sweating 
of the hands a marked feature daring attacks. Swelling of the fingers is 
rare. In a severe attack local pressure on a finger leaves an indentation 
which takes longer to dbappeat than when the circulation is normal. "While 
the hands remain cold the radial pulses are of smaller volume and the veins 
less prominent than when warm. If a finger is accidentally cut when cold 
it docs not bleed ; ” only a little dark blood cores out.” If symptoms 
occur in the feet they are usually less severe than in the hands. Nutritional 
changes at the extremities are rare in true Raynaud's disease. But in the 
later stage?, when secondary arterial changes in the arterial walls have 
occurred, small areas of sap^ficial necrosis at the finger-tips may be found, 
which, leave small depressed tender scars. 

Diagnosis. — Thw has been considerably clarified by iTobn Hunt. 
The first question to be answered is: Is the complaint "Raynaud’s 

E henomenon ” t i.e. Is there iittermiltent cyanosis of the extremities, 
ronght on by cold, with tbe skia a normal colour between attacks ? 
The following conditions with their vascular pheuomena ate eliminated 
by this simple definition, many of them because their symptoms are 
continuous and not intermittent : ckilbiains ; frost-bite ; acrocyanosis ; 
erytbrocyanosis ; clubbed fingers and i^nosis of the fingers and toes due 
to lesions of the heart and lungs ; enterogenous cyanosis ; incipient gangrene 
from arterial thrombosis (in advanced arteriosclerosis, .thriimbo-angiitis 
obliterans, or ergotism) ; arterial embolism ; diseases of the nervous system 
(neuritis, poliomyelitis, syringomyelia, pyramidal lesions, and hysterical 
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patalj*BW). cemcal rib. If trac Rayuand'a plicDomenon la present then 
the other conditions in vliich this phenomenon occors most be considered : 

(1) Hereditary cold fingers.— ‘Hany healthy young people find that their 
fingers go ^rhite and numb on exposure to cold. Tnis is the commonest 
cause of Raynaud’s phenomenon, and is local syncope in its simplest form. 
The onset is usually during childhood tip to about tho eighth year. Both 
fcxea are affected, as arc often members of the same family. These three 
points clearly difTercntiatc the condirion from Raynaud’s disease. 

(2) After local injury or infeetiem of the hands or feet, and m tcorhmtn 
using ttbralhg instruments — pneumatic chisels, hammeis, riveters, road 
(irilli, etc. 

(3) Scleroderma. — This is diagnosed from Raynaud’s disease by the 
following points : The fingers soon become stiff, and the stretched shiny 
sbn cannot be picked up from the underlying tissues. Nutritional changes 
in the finger-tips are frequent. It is not confined to the extremities, and is 
much mote rapidly progressix'e, painful and depressing than Raynaud’s 
disease. 

(4) Syphhlio Arteritis. — This may l>c diagnosed when Raynaud's 
phenomenon is associated with severe necrosis of the nose and cars, and 
when bicmoglobinuria is present. A blood \yasseimann may be poative. 

(5) 0/Aer rare causes of Haynaud’s pAe«owjenon.— Erythncmia is one. 

Treatment.— Cold in anv form should be avoided. The temperature 

of the body as a whole is almost more important than that of the hands 
and feet, and warm clothio" is essential. The temperature of a livlng'room 
should be about 20” C. (G8” F .). Cold water should oc hanned, and gsracning 
in cold weather left to others. Gloves should be loose and long, overlapping 
the coat-sleeves. For people who work 'rith their fingers, mittens are 
invaluable. A muff, a small hot-water bottle, or an electric heater in a 
handbag or pocket may be recommended. Cracks at the cods of the fingers 
may be covered with a collodion prepaintioa, or u'ith narrow strips of cltutio 
adhesive plaster. The ekin of the fingers may be kept soft by applying 
liquid paraffin. Care should be taken to avoid minor injuries to the fingers, 
and when these occur they should be treated at once. Boots or shoes should 
be of stout construction, allowing plenty of room for the toes, and stockings 
or socks should be thick and soft ; two thin socks often keep a foot warmer 
than one thick one. Tight suspeodets should be avoided. Bedsocks and 
bot-watcr bottles are helpful at night. 

Tho number of drugs that have been recommended to relievo symptoms 
indicates bow few arc really valuable. Thyroid, calcium lactato or 
glucomite, potassium iodide, and belladonna arc perhaps the favourites. 
In some patients physical therapy is needed to giro relief: postural exercises ; 
radiant heat, tamog special cam to avoid bums ; contrast baths ; inter- 
mittent venous occlusion by altcmatiog positive and negative preasures ; 
and galvanic baths. Sympathectomy is indicated when the attacks of 
cyanosis are causing definite distress or recur so frequently as to interfere 
with work, and when temperature tests suggest that there a a considerable 
degree of vasomotor tone. Tho immediate results of the operation are 
excellent ; but after some months, perhaps two years or more, alight 
symptoms may return. In spite of this disappointment the great majontf 
of patients insist, even several years after the operation, that their hands 
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are better than they were before it. The relief of major symptoms is dae 
to removing from the vessels the burden of their normal vasomotor tone. 
The local fault in the vessels remains untouched, for on this the operation 
has no effect. 


ACROPARESTHESIA 

Definition. — A VASomotor nenroais, characterised by parresthesi® of 
the hands, especially affecting the finger-tips. 

AEtiology. — The condition is nsnally observed in women, especially at the 
climacteric. It rarely occurs before the age of 30. It is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
General causes include inanition, ansmia and pregnancy. Local causes are 
ezposure to cold, particularly cold water, or to alternate hot and cold water 
as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms ore almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient complains of numbness, 
tingling, formication of the fingers or tenderness of the finger-tips. There 
mav bo slight loss of sensibility in the finger-tips and occasionally evident 
pallor. 

DiagflOsis.^The condition is readily distingnished from Baynasd’s 
disease by the absence of local asphyxia. It Is important to exclude any 
affections of the spins) cord, such as tabea dorsalis, 

Prognosis.-~-Tbe complaint tends to be continuous and persistent. The 
outlook regarding recovery is not good, unless the condition is dne to a 
recognisable and removable cause. There aro, however, no complications. 

Treatment. — ^This is directed to the removal of the cause, and improve- 
ment of the general health and of the local circulation. Sodium salicylate 
and bromides are often helpful, and radiant heat and massage are of 
value. 


erythromel’algia 

Definition. — A rare condition characterised by pain, redness and swelling 
of the toes and feet, and less often of the hands. 

Etiology. — ^Little is known of the tetiology of the disease. Men are more 
often affected than women. The condition may occur in the course of 
a disease of the central nervous qrstem, such as hemiplegia, disease of 
the Cauda equina, and disseminate sclerosis. The swellmg and pain are 
aggravated by standing and by warmth. 

Pathology , — Disease of the peripheral arteries — a chronic endarteritis — 
has been described in three cases by Batty Shaw. Changes in the peripheral 
nerves have been held responsible, and Weir Mitchell found marked degenera- 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, allied to acroparassthesia and Baynaud’s disease, Lewis 
prefers to regard erythromelalgia as a special instance of a condition he 
designates as erythralyia, which he mauitaina has nothing to do with 
abnormality of the vasomotor system, but always results feom a local process. 



1112 VASOMOTOR NEUROSES 

There is a release into the ekin of aa nnbnown substance cot histatnine, which 
lowers the threshold of the pain nerve CDdinjzs. 

Sjrmptoms. — The first case was descritMid by Weir Mitchell, and was timt 
of a sailor, aged 40, whose first complunt, following an African fever, was of 
“ doll, heavj' pains at first in the left, and soon after in the right foot. There 
was no swelling at first. AVhen at rest he was comfortabie, and the feet 
were not painful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple with congestion ; the veins were everywhere 
singularly enlarged, and the arteries were throbbing visibly. The whole foot 
was said to be acUng and burning, bnt above tbe ankle there Tras neither 
swelling, pain . . . nor flashing.” 

Pain is generally the first symptom, soon followed by redness and swelling, 
most marked in the terminal phalanges of the toes or fingers. The pam is 
generally severe ; at first it occors only in the evening, but later it becomes 
chronic or remittent and may be agonising. The redness may increase to 
cyanosis. The swelling is more marked in the latter part of the day, and b 
aggravated by standing, walking, dependence of the limb and by heat. 
These symptoms are relieved by cold and recumbency, HyperidrOTb of the 
affected part b not nncommon. The condition may bo complicated by 
general weakness, vertigo, headache, palpitations and tachycardia. If* 
complication with erylhimmia has been described. Pellagra has been mis- 
taken for erythrorodalgia. 

Prognosls.—The complaint is intractable, and tends to pcrt-bt, witli 
ezacerbatious and remissions, for many years. 

Treattnent.~The affected part should be elevated and immobiliserh 
Faradbin and cold have been recommended. Analgesics are required for the 
relief of pain, which may even necessitate amputation (Shaw^. 6>inpotbee- 
tomy u contra-iodicated and should never be performed for tbu condition. 


ERYTimOCYANOSIS 

This condition occurs, as its full name, Erytbrocyanosis Crnrum PucUarum 
Frigida, implies, chiefly in the legs of young women. Tbe feet and legs are 
cold, and the back of the leg nod ankle is swollen and blue, especially at the 
insertion of the tendo Acbillb. Chilblains are often present, and nlceration 
may occur where the swelling is roost Mvere. The condition is duo to vascular 
spasm, in which the modern fashion of inadequately protected extremities 
b presumably a factor. Treatment includes warmer stockings, with silk 
ones outside to gratify the usual desire for appearance, and the loosening of 
all tight banfls above and below the Jenee. ivjofdses, such a< walking and 
skipping, with local massage should be ordered, and clevatiou of the heel 
may give some relief. Calcium gluconate, vitamin D and email do«c3 of thyroid 
have been advocated, and daily subcutaneous injections of acetyl cbolmc 
bromide, beginning with J c.c. and gradually increased to 1 c.c., have given 
good results. jVfter a fortnight the injections may be administered less tre- 
qocnlly, and at the end of six weeks discontinued. Bilateral lumbar gangbon- 
cctomy lias been recommended, bnt should not be considered unless thoroogh 
medical treatment fails. It may improve the colour of the ekin and promote 
he.ilitig of any ulcers, bnt it does not dimiai<h the •welling. 
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CAUSALGIA 

This is a form, of neuralgia usually following injuries in the neighbourhood 
of certain nerves, particularly the median and sciatic. It is probably due to 
irritation of the peri-arterial sympathetic fibres. On account of the horning 
character of the pain, Stopford has suggested the name thermalgia. The 
malady is folly described under lesions of the median nersts. 


MILROY’S DISEASE 

Synonym, — Chronic ITeredilarv QJdema of the Legs. 

Definition. — In 1892, Mllroy described a persistent cedema of the legs, 
occurring in the absence of any of the tnowo causes of mdema, affecting 
members of tbo same family in successive generations. 

iEtiology.— The disease has ocenrred in six geneiatioua of the same family, 
hni the percentage of incidence in the families bos varied greatly. It is apt 
to appear in neurotic families. Both sexes are affected abont equally, and 
the edema may either appear soon after birth, or its onset may he delayed 
till puberty or even till adut life. Tbirty*five years after his original descrip- 
tion, Hllr^ found that the disease was tending to die out in the family In 
which he first observed it. 

Pathology.— Nothiag is known of the pathology of the condition. There 
is no endence of venous or lymphatic obetruction. 

Symptoms.— Only the legs are affected, and these to a variable extent. 
Thus the swelling may be limited to the ankles ; it usually does not extend 
beyond the knees, but m.ay reach the thighs in long-standiug cases. It never 
extends above Poupart’s ligament. Gradually the affected part becomes 
hard and brawny. The swelling increases in the standing posture, and, once 
established, it is permanent. There is no pain or redness, the veins are not 
enlarged, and the general health is not affected. 

In same cases there are acute attacks accompanied by fever and pain. 
During this phase the condition resembles c^thromclalgia. 

Diagnosis. — Tbs is made on the familial incidence, and the absence of 
all other recognised causes of mdema, A group of cases in which there is 
swelling of the feet, ankles and legs without albuminuria or discoverable 
organic disease to account for the swelling, has recently been recognised by 
Osman. The patients the writers have seen have been women in the third 
decade. The swelling is pale, brawny, and does not pit on pressure. This 
type may respond to rest in bed and intensive alkali therapy. 

Prognosis . — The affection does not tend to shorten life. 

Treatment. — The affected parts should always be kept bandaged with 
crepe_, as by this means tbo sweilmg can be kept under control, and the patient 
remains able to lead an active life ; but if such measures be not employed 
the cederaa gradually extends. Acute attacks may require opium internally, 
and evaporating lotions locally. 

W. Lanodon-Brown. 

Gzopviiey Evans. 



SECTION XIV 


DISEASES OF THE RESPIRATORY SYSTEM 
DISEASES OF THE NOSE 

AODTE CATARRHAL RHINITIS 
Sec Tbe Common Cold, p. 143 


EPISTAXfS 

iEtiology.—The causes of epbuiw may be classified as follows ; 

Local oouses.— Traumatism, mclnding blows on the nose, fracture of tie 
base of theekull, Surreal operations and foreign bodies^thesmenseptalerosioo 
of rLinitu sicca, wiiicb is tlie commonest of all causes ; malignaot disease ; 
an^o*fibronu, or " bleeding iwlypus," of tbe septum 5 multiple telanpec* 
toflis, a ciirioua h^editarv aOivtion cliatactcnscd )>v numerous minute dllata* 
tioDS of the capillaries on the face and mucous membranes of the nose, mouth 
and throat : the general congestion caosed by adenoids ; and aypbilis, lupus 
and the rater gtanulomata, though in these tho bleeding is usually an 
insignificant symptom. 

General causes . — High blood pressoro, as in artorial disease, chronic 
nephritis, cirrhosis of tbe liver, violent exertion, extremes of heat and cold, 
congestion at tbe mcnstnial period or “ vicarious menstruation ” 5 venous 
congestion, as in mitral stenosis, tumoois in the thorax or root of the neck, 
emphysema, bronchitis end whooping-cough ; loxio blood conditions, ns 

f iemieious snaimia, leukicmia, purpura, scurvy, and all the acute infectious 
even, especially in the prodromal stage. To these may bo added rarefaction 
of the air, as in aeroplane ascents and nioantainecring, and poboning by some 
(Imgs, especially salicylates and ^ninine. 

The source of the bleeding b, in tbe large majority of cases, in a region 
called JJtDe'a or Kiessclbsch’s arc*, situate on the zeoat and lower port of 
the septum just byond the vcstibnle. 

Treatment.— .Epbtaxb, of sufficient aoverity to call for the ottention of 
the doctor, should always bo treated, though it b of comparatively little 
importonce in healthy yonnn people ; in older patients with high bl^ 
pressure the loss of blow may oe beneficial, bnt the occurrence b so lialrcssing 
and alarming to the patient that other mean.? to lower the pressure should 
bo adopted. 

The source of the bleeding b usually ao far forward that a pledget of wool 
introdneed for less than an inch into the nans, and held by compressing tbe 

lilt 
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nostril, will generally control it temporarily. To arrest it and prevent 
recurrence the bleeding spot must be found, started if necessary with a nrohe, 
controlled by application of cocaine and adrenaline on a ping of wool, and 
swled by the galvauo-cantery at duB-red heat. The use of an emollient 
ointment during the separation of the scab is advisable. In obstinate cases 
the bleeding may recur from another spot or from the opposite naris, when 
the treatment must be repeated. As in other forms of hajmorrhage, a rapid 
excited heart’s action, associated xrith restlessness and fright, is often present, 
and an injection of morphine is of great value. Calcium lactate is often 
recommended and may be given in 20'grain doses three times a day for 2 or 
3 days ; or colloidal calcium may be injected subcutaneously. If the bleeding 
is from the usual situation, formal plugging of the nose is seldom called for ; 
bnt sometimes the bleeding proceed from farther hack in the nose, or is so 
profuse that its situation cannot at first be determined. In such cases the 
naris should he evenly packed with ribbon-ganre introduced on forceps under 
inspection. The older method of plugging the posterior nares is seldom 
required, and carries the risk of causing otitis media. Kasai plugs quickly 
become septic, and should ordinarily be removed in 24 hours ; out they may 
bo kept sweet for several days, should it be necessary to retain them, by 
moistening them frequently with peroxide of hydrogen. 


PAROXY811AL OR VASOMOTOR RHIKORRHCEA 
Synonym.— Allergic Rhinitis. 

Etiology.— This is among the commonest and most obvious mani- 
festations of allergy. As in other examples of this condition, the patient is 
snsceptible to ver)’ nunute doses of some substance, usually a protein, to 
which he is sensitised but to which normal people are completely immune. 
The substances which may cause allergic symptoms are numerous and diverse, 
and enter the body by various routes ; 

A. By inhalation : 1. Vegetable particles : the pollen of certain plants, 
especiallygrasscs ; powdered orris-root, often a component of toilet powders ; 
the spores of some fungi ; and even the scent of finch flowers as roses, though 
here association probably has a psychic effect. 2. Animal emanations ; 
the dandruff of animals, horses, cats, dogs and others ; the feathers of poultry, 
which have their chief opportunity of acting when used to £11 pillows and 
mattresses. 3. House dust, which may contam any of the above substances. 

B. By ingestion : Jfuroerons common and uncommon articles of diet, 
such as eggs, strawberries and fish, especially Bhell-fiah, may produce allergic 
sensitisation ; the rhinorrhcea and slon-eruptions caused by the iodides and 
some other ^ugs may be of this nature. 

C. From a focus of infection, most often from disease of the paranasal 
sinuses. 

The affection is distinctly heredita^ and is often associated, either 
in the patient or his relations, with such other symptoms of allergy as asthma, 
urticana, angio-neurotic oedema or chilblains. It usually shows itself in 
early adolescence and tends to improve with advancing age. Males and 
females are equally .affected. It is most frequent among the cultivated 
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classes. A mental shock is Bomelimes the Btarting-point of the attacks, ami 
a p^chic influcnco is often apparent. 

Symptoms. — The nasal mucosa is much swollen and either red or, wore 
often, pale and waterlogged. Eta of sneering are associated with profuse 
watery discharge, irritation of the nasal and conjunctival mucous membrane, 
and often much depression and prostration. The symptoms are usually 
worse in the morning, in overheated rooms, or on going out into the cold air. 
The rapidity with which the symptoms come and go is sufficient to distinguish 
them from the ordina^ coryza. 

Sensitisation to pollen is the commonest variety of allergio rhinitis, and is 
known as “ hay-fever ” ; it is seasonal and, when caused by the pollen of 
grasses, the attacks begin ahont the end of j\lay and end in August, and 
those due to heather continue a few weeks longer. 

Treatment. — ^Tho determining factors, which should receive attention, 
are heightened irritability of the nervous extern, occasionally some intranasal 
abnormality which increases the sensiuveneas, aiul the specific irritant. 
Xervine tonics, strychnine, urscnic and valerian, are indicated, and attention 
to the general health. Hay fever patients arc better in a locality ns free as 
possible from pollen ; some remata comparaiivcly well at the seaside, others 
only on board ehip, while some have to spend the best days of the year in a 
darkened room ( Vcasiooally great benefit results from the removaf of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, but 
the result of operative treatment is uncertain. In most cases the narcs are 
normal, and in many of these a light caotcrmlion of the most senritive areas 
is very hclpfol ; the sites u-^uany chosen are on the upper anterior part of the 
septum, and on the anterior p-art of the inferior turbmal. Ionisation of the 
nasal mucosa with sulphate of zinc b also employed. True hay*fevef patient'' 
may have their susceptibility to pollen lessened by inoculation with dilute 
eatraet of pollen; the aso of these c-Ttnets gives earceUent results Jo a pro* 
portion of cases, aud attempts arc being mode with varying success to test 
susceptibility to, and to immunise against, other protcia poboas. The 
conjunctivitis often needs attention; a simple lotion may be used with on 
^e-bath or as drops: acidiborici grs. 4, rinci sniph. gr. -J, aqiiara dest. to 
fC oz. 1 ; one drop of adrenatiae, 1 in 1000, abo gives great though transient 
rehef. Dark glasses, too, are very helpful. 


ACCESSORY-SINUS SUPPURATION 
etiology. — In the largo majority of casrs infection reaches the accewory 
srnttsej frtun tic na&if cavity, and may result from a simple coryz-i or Ifotn 
one of the acute infectious fevers. Influenza is especially liable to produce 
dise.nsc of the sinuses, which may also be cauwl by measles, scarlet fever, 
erysipelas, enteric, pncmconi.a or sraall-pox. In addition, antra! suppura- 
tion IS cao''cd by infection from the teeth, particularly the second bicuspid 
and first two molars, whose sockets are in closest proximity to the antral 
floor. The discharge from one onus readily enters and infects another, 
so that dieease of several cavities often coexi«U'. 

Symptoms and Diagnosis. — If the ostium of a suppurating sinus l>c 
occluded the pns is secreted under pressure, owl the local symptoms arc 
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severe, whereas if the secretion can escape freely there may be no symptoms 
except discharge. The former class of case has been called “ closed and the 
latter “ open ” empyema. The difference between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the cavity depends on 
the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelling, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration ; aente suppuration is usnallv 
fairly obvious, but some chronic cases with scanty secretion are only to bo 
detected after very careful examination and may be for Jong the undiscovered 
cause of post-nasal catarrh, phaiyrngitia or chronic toxsomia. 

The symptoms, then, are pain, tenderness and discharge, together with 
the secondary effects of the suppuration. Pain is often severe in acute cases, 
and in chronic suppuration there may be considerable neuralgic pain. Pain 
of an intermittent character, relieved by a sadden gush of discharge from the 
nose, is highly characterUtic of sinus disease, as also is a peculiar periodicity, 
for it tends to begin regularly at the same time every morning and to get 
better during the afternoon. Tenderness can usually be elicited in frontal 
empyema by percussion over the anterior wall, and especially by pressing 
upwards against the floor of the cavity ; it is less marked in antral disease, 
in the camne fossa. Discharge into the nose is the most important, and 
often the only, symptom. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
evidence of suppuration in an accessory smus. The differentiation of the 
affected aious is made by following the pus to its sonree with a probe and, in 
the case of the antrum, by tapping wntu a trocar and cannula. The antrum, 
frontal and anterior ethmoidal cdls open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by transillumination and skiagraphy. Fetor, both 
subjective and objective, is often present, and a serious degree of amemia 
and ill-hcalth frequently results. ' 

Complications. — These include pharyngitis, laryngitis, bronchitis, and 
otitis media ; the swallowed pus causes various forms of gastric and intestinal 
disorder, including appendicitis. Acute septicKmia, and pyaimia are rare, 
but symptoms of chronic poisoning arc common, and include amcniia, arthritis, 
fibrositis, and even mental aberrations. A very important eeries of com- 
plications results from extension of the inflammation to surrouadiog parts ; 
orbital abscess or cellulitis, ostco-my«*btb of the frontal bone, cerebral abscess, 
thrombosis of the cavernous emus, paralysis of the oculo-motor nerves and, 
from the Bphenoidal sinus, papillcedema and optic atrophy. 

Treatment. — This, in acute cases, consists in rest m bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a few doses of 
aspirin. Inhalations of mentholised steam at frequent intervals are of value, 
and may be prepared by adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent cases of antral 
Buppuratioa, the cavity should be tapped with trocar and cannula and 
washed out with a warm saline lotion ; .thui should be repeated daily or every 
two or three days, according to the severity of the disease, and will effect a 
cure in a large proportion of cases in an early stage. Frontal sinusitis has a 
greater tendency to spontaneous cute ; the anterior end of the middle tuibinal 
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may be amputated and occasionally a cannula can bo passed and the canty 
nraabed out. Cases which fail to recover nndcr such treatment, and those of 
chronic suppuration, must be submitted to operation. 


SYPHILIS 

COKOENITAt SmilLIS 

The carlif form appears at any time within 3 months after birth, usually 
within the first few eeka. The aymptoms, frequently called “ the snuffles,*' 
are those of nasal discharge and obstruction ; the former may be thin and 
ichorous, or purulent and bloodstained, and is often associate with cracks 
and ezeoriations about the nostrils, upper lip and angles of the mouth ; tbe 
obstructiou may cause attacks of cholong and frequently prevents the baby 
from taking the brc-ist, and so produces wasting and malnutrition. These 
symptoms are not pathognomonic of syphilis, but may also bo caused by 
catarrhal and purulent r^itia, therefore the diagnosis must be established 
by tbe concomitant lesions. 

The late form appears usttally about the period of puberty, but may occur 
at any time after the age of about 6 years. It b clarocterbcd by a slow 
destructive gummatous infiltration and ulceration, and tbe symptoms are 
those of nasal catarrh and obstruction, frequently with fetor and crusting; 
thb chronio rhinitb destroys the ciliated epithelium, and may thus cause a 
true strophio rhmitu which persbte after the sypbUb has become quiescent 
or enred. Congenital sypbllb b apt to produce a very characteristic *' saddle* 
back " Battening of the uridge of tbe nose. 


AcqtriRED Syehilis 

Priinani cltanere is very rarely ecen on the ala of tbe nose, and b accom- 
panied by bubo of the submaxillary and pie-auricular glands, and by much 
induration and swelling. 

Secondary typhiU$ does not produce noticeable symptoms in tbe nose 
there may be rbinorrhan ard obstruction associated with hypenemb of 
the mucosa. 

Tertiary $yphUi$ occurs usually in tbe form of a diffuse gummatous 
infiltration and ulceration, which may proceed to necrosb of any of the bony 
or cartilaginous walb of the nose ; there b profuse purulent dbebarge, often 
bloodstained, which tends to dry into gyccabh*black crusts, the odour of 
which b extremely oficnsivo. A locnlbed gumma may occur on the septum, 
where it forms a smooth round swelling projecting into both nostrUs which, 
by its contraction after healing, produces a steep depression of the bridge 
just below the nasal bones. ByphUitie ulceration cometiroes attacks the 
external parts of the nose, causing perforation of the ala, or destruction of the 
columella with n characterbtic depression of the nasal tip. 

Diagnosis.— Thb seldom prraeata much difEcuItv ; tbe form with crust- 
ing and ozieua imitates atrophic rbinitu, bat in the latter there b never 
neeroib or decided ulceration — iode^ intranasal necrosb nay bo considered 
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LUPUS AND TUBEUCULOSIS 

pathogQomonic of A septal gumiua Las au appearance identical 

with that of a hsematoma, hut without the sudden onset and historj of 
traumatism. Syphilitic perforations nearly always involve the bone, whereas 
those due to rhinitis sicca or lupus never do. Some cases of diduse xn- 
hltration resemble lupus ; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules are usually to he seen at the edges of the 
lesion and other patches of lupus may be found on the skin or in the fauces. 
The chief difEculty of diagnosia lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the syphilitic ulcer, by the 
ezamination of an excised portion, by the Wassermann reaction, and by the 
results of anti-syphilitic treatment. 

Treatment. — General treatment must be very prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of arsphenamine or of one of its congeners. Of local treatment, the 
lesions should bo kept clean by frequent syringing with a saline lotion, to 
which lysol, sanitas or Usterlne may be added when the odour is offensive ; 
any necrosed bone must be removed as soon as it is loose. 


LOTUS AND TUBERCULOSIS 

Etiology.— With the exception of the rare occurrence of tuberculous 
ulceration os a terminal iafectiou in advanced phtbbis, the lesions produced 
in the nose by lupus and by tuberctilo^ are mdistinguishable : it appears 
that the tubercle bacillus finds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only produce 
the modified lesions known as lupus. It is possible, abo, that thb modifica- 
tion of the bacillus by sojourn in the nose is the ordinary c-anse of lupus J 
ut any rate it la Ixequeuiiy unary ui me uaiea, na«:i.i.u ii spieaUo lu the 
fauces and larynx and on to the face and hands. The disease begins most 
often between the ages of 15 and 30, is twice as common in females 
as in males, and is usually seen in badly nourished people of the poorer 
classes. 

Symptoms.— The early lesions are found on theontero-inferiorpartof the 
septum, the nasal ffoor and the front end of the inferior tuibinal, within 
reach of the finger-nail, which probably conveys the infection. The char- 
acteristic "apple-jelly” nodules are seen, with or without ulceration, the 
latter with rounded slightly rabed mar^ns, end tending to spread in some 
directions and cicatrise in others. The lesions are covered by small adherent 
scabs, and perforation of the septal cartilage b common. The ale often 
become involved with destruction of the margin or with perforation, and 
the nostrib may be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of the dbease b ex- 
tremely slow and may continue over many years. The subjective symptoms 
are nasal obstruction with a slight stiel^ di^harge. 

Diagnosis.— The nares should be examined in all cases of cutaneous 
lupus, for, if the dbease remain unhealed in the nose, relapses will continually 
occur. In the majority of cases of nasal lupus the dbgnosb b cleared up 
by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
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cullies of diagnosis are from rhinitis sicca with ^lerioration, and from ajphilis. 
The typical brownish nodules are patlio^omonic and can always be found by 
careful examination when the lesions are progressing; they can be made 
more conspicuous by blanching t!ie mucosa with adrenaline. The scabbing 
of rhinitu eicca quickly clears up under simple emollient treatment, v.bile 
the lesions of syphilis are more npidly progressive and tend to involve 
bone. 

Treatment. — ^The affected areas are deffned by the application of 
adrenaii'’e and thoroughly and carefully scraped away with a sharp spoon, a 
general aumsthetlc being employed if the lesions arc extensive ; small lesions 
and recurrences are destroyed with the gnlvano-cautery. Nascent iodine 
by Pfannenstiel’s method may be employed ; sodium iodide is given in 7-grnin 
doses six times a day, while the nose is packed with gausc kept moist with 
peroxide of hydrogen, 10 volnme strength, with 5 per cent, of acetic acid 
added ; when a marked reaction has ^en obtained this solution should 
bo diluted to half its strength, the iodido being continued as before; 
the treatment may Lave to Iw pcraisto*! in for several months. Treatment by 
radium is sometimes successfol, but tuberculin has not established its value 
m this affection. 

Of general treatment, arsenic in full doses, fresh air, cod-liver oil and 
fattening foods are of value. Lupus docs not show the same tendency to 
spontaneous cure in the nose as in the larynx ; it is easy to obtfiio improve- 
ment, but complete cure is difficalt. 


DISEASES OF THE NASO-PHARYNX 

ADENOIPS 

etiology .—-By this term is implied a chronic cularKcment of the lymphoid 

tissue of the naao-pharTTU, the *’ pharyngeal toasiL" This w normally 
present in childhood anu disappears by the ago of 20 or thereabouts, but if 
chronically enlarged may remain op to any age. The precise atege at which 
the enlargement becomes patholopca! can only be determined by the symp- 
toms which it produces ; these usually become maolfest between the ac« 
of 3 and 8, but occasionally show themselves at or soon after birth. The 
incideuce of adenoids is nniversal, but they are most commou in dsinp 
temperate climates, and chronic or recurrent nasal catarrh is tbo principal 
factor in the causation; the infectious fevers, particularly measles, scarlet 
fever, and diphtheria, are also a frequent cause of the hypertrophy. 

Patholo^. — Tui- adenoid, as its juuldtv-tJ) h«t-ilvU,or cuUiKcd pharju- 
geal tousd, is a mass of lymphoid tissue of definite anatomical shape ; it u 
.thickest above and tapers away below, and presents a series of ridges which 
radiate from below upwards and slightly outwards. In older patients the 
mass is firmer and more fibrous, and the ridges are often adherent in j>lac«, 
leaving deep clefts and furrows in which secretion can collect and decompose. 

Symptoms.— The symptoms of adenoids arc many snd various, and in- 
clude Iho*** due to nasal ocstruction. those caused by infection and by the 
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extension o! iniiammation, and reBex processes attributable to irritation and 
lowered vitality. la infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will result unless the baby be carefully 
8poon*fed. Older children snore at night, breathe heavily in the day, and 
either bolt their food or eat very slowly owing to the necessity of breathing 
tbiougli the mouth. Owing to lack oi oxygen the patients sleep restlessly, 
wake unrefreshed and often suffer from a pecuUar inability to concentrate 
the attention sometimes called “ aprosexia.*’ Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and lace which narrow the nasal passages, prevent the mouth 
from closing naturally and thus perpetnate mouth-breathing. ^Micn the 
mouth is habitually held open, the aUe no^ are pulled downwards with 
the cheeks, become narrow and slit-Ukc and fall in like valves with each 
inspiration; this ''alar collapse** is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly etched ; the 
dental arch is narrow and V-shaped, eo that the upper incisors, crowded 
and prominent, look outwards rather than forwards, and are not covered 
by the short upper lip ; the lower jaw retains its infsntiJe obtuse angle, and 
the lower inebors lie behind the upper; the chin is receding and, in the 
worst oases, when the molar teeth come into contact on biting, the incisors 
cannot meet. Only a proportion of cases of adenoids show these deformities, 
and there is, indeed, considerable uncertainty as to the importance of adenoids 
in their letlology ; undue softness of the bones, such as occurs in rickets, is 
doubtless an additional factor, and also in the causation of the malformations 
of the chest which result from the obstruction to the entry of air. The long 
narrow unexpanded chest ivith acute costal angle and prominent scapulta 
is the commonest deformity. Harrison’s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro- 
minent sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depression at the lower end of the sternum, are also encountered. 

Various infective processes result from the spread of inflammation and, 
if the naso-pharynx be large, are not necessarily associated with nasal ob- 
struction. The terribly common catarrhal and suppurative affections of 
the ear in 'children are, in an overwhelming majority of cases, the result of 
adenoids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often with tender enlargement 
of the cervical glands, are caused by infection of the pharyngeal and faucial 
tonsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may themselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with failure of growth and general health. Finally, aontb-breatbing pre- 
isposes to dental caries. The irritation of these vegetations, and their 
effect on respiration and the general health, account for numerous reflex 
and nervous disturbances, such as cough, spasmodic laryngitis and Isiyngismiu 
stridulus ; more remote conditions, asthma, stammering, night terrors ana 
nocturnal enuresis, are sometimes asmibed to adenoids, but are by no means 
always to be cured by their removal. 
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Diagnosis. — In the aBjority of tractable chil<lren a view of the naso- 
pharynx can with patience be obtained with a good light and a very smaU 
rhinoecopic mirror, when the upper part of the septum and the concavity 
a^ve it are seen to be occupied by an irregulELr convex moss. Where this is 
impossible a rapid digital examinatioa may be required; this is extremely 
unpleasant to tne little patient, and may he postponed, in those cases where 
the tonsils require removal, until the child is anmsthetised. Similarly, in 
very frightened, intractable children, if the symptoms point strongly to 
adenoids it is wiser to give an anffisthetio for examination, being prepared 
to remove the vegetations if present. In the mongoltan type of idiocy the 
longue is large and the mouth persistently open, and in microcephaly the 
extremely undeveloped naso-phatynx causes nasal obstruction; cases 
of both these t3rpes of maldcvelopmcnt nro often brought to the doctor 
in the hope that removal of their adenoids will cure their “ backwardness,'’ 
and care should be taken not to fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it should be removed 
under a guarded prognosis. On the other band, odenoids can be present 
and produce serious secondary effects without causing nas.al obstruction or 
any appearance of the typical " adenoid facies.” 

Treatment.— The normal naso-pharysgea! tonsil becomes swollen during 
a cotyta, and such Unipotaty swelling should not be diagnosed as " adenoids," 
by which term chrooio hypertrophy is understood, and does not call for 
removal provided that it subsides promptly, does not IhqucDtIy recur, and 
is not associated with otitis media or other itnporUint complications. lo 
such cases, and when the only symptom is a mild catarrh, the regular use 
of a simple warm saline lotion with & rubber ball-syringe will often effect 
a cure ; in children below the age of or C syrlDginc is apt to be d'l^enU 
and the lotion may be used in a spray, while In infants it is best to drop It into 
the nostrils from u small pipette like the fillet of a fountain-pen. 'rhis treat* 
ment should be combinetl with open air — if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron, or arsenic. Breath- 
ing exercises ore of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

UTien the enlargement frcouently recurs or has gone on to chronic hyper- 
trophy, operative removal is tne only treatment, and thb is espwially called 
for when any aural symptoms supervene, or when cervical adenitis is present. 
iVflcr operation the general treatment referred to above is valuable, hut the 
nose should on no account be lyiioged until healing is complete, os this 
encourages sural complications. If the alio nasi are collapsing, or the chest 
narrow, breathing exercises arc of use, but healthy open-air occupations are 
more useful still. In patients io their teens, or upward, tnthvnal hypertrophy 
has not infrequently resulted ; the surgeon Rhould be prepared to snare off 
enlarged posterior ends of the inferior twbinaU at the umo of the operation, 
and intianaaal cauterisation may be required later. 
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DISEASES OF THE LARYNX 

ACUTE CATARBRAL LARYNGITIS 

etiology. — ^The aSection ordinarily occnrs as part of a coryra, or cold, 
the indammatioQ spreading downwards the nose or naso-pharynz. It 
is also caused by over-use of the voice, cspedally with faulty voice-production, 
and frequently a slight catarrh is made worse by using the voice during a 
cold. It occurs in many infections fevers, e.g. influenna, measles, scarlet 
fever, typhoid and small-poz. and it is occasionally a result of traumatism, 
instrumentation, or the i^alation of initating fumes in chemical works or 
of the gases ns^ in warfare. Predisposing cauees are chieSy those factors 
which favour attacks of coryra, such as nasal obstruction or discharge, 
sedentary occupations and overheated rooms ; apart from local tuberculous 
lesions, consumptives ate very subject to laryngeal catarrh. 

Symptoms.— The symptoms consist of hoarseness or aphonia, local 
discomfort varying from dryness or tickling to a burning eensation or actual 
pain, aud irritable cough. There is little expectoration, unless the trachea 
and bronchi are involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances ; the voice may he quite good m cases of decided 
hyperemia, and may be completely lost when little abnormal Is to be seen. 
This depends largely on the neuxo-muscuiar tone; a muscular man will 
retain a strong voice with a degree of inflammation which would reader a 
weakly woman completely aphonic — indeed some women lose the voice with 
every slight cold, so that it becomes difllcult to differentiate between laryngeal 
catarrh and “ functional aphonia.” On the other hand, in some voice-users 
redness of the cords appears to be the nonnal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryn^tis is a serious 
affection. They show a far greater tendency to cedema and to spasm and, 
fls the glottis is not only absolutdy but relatively smaller than in adults, a 
dangerous dyspnoea may ensue with great rapidity. The Laryns is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former bring unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre, A small 
amount of mucous secretion is generally present, but no large accumulations 
or strings of mucus, such as are seen in chronic laryngitis. There is often a 
little swelling of the cords so that, on phonation, their edges come into 
contact at the centre ; this explains bow singers’ nodules are caused by use 
of the voice during a laryngitis. 

Treatment. — People suffering from the slighter degrees of laryngitis 
rarely apply for treatment, unless they arc professional voice-users. The 
patient should remain in a warm (65* F,), well-ventilatcd room, preferably 
m bed, and must not attempt to use the voice. The coryza, if present, 
should be treated at the same time. Steam inhalations arc of value and 
may be used from an inhaler or from a jug xonnd the mouth of which a towel 
has been wrapped in the shape of a cone. The water should be at a tem- 
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perature of 130" to MO® F., and one of the following medicaments may be 
added in tie proportion of one dradim to the pint t Compound tincture of 
benzoin (Friar a balsam) fl.oz. l.with or without menthol, gra. 10-16; or benzoic 
acid. grs. 3, kaolin, grs. 13, tiactaroof toIo,mi!i. 18, and water to 11. oz. 1, these 
being sedative, while oleum piiii i 7 lveatris,inin. 40, magncaii carb.lcvis, grs., 20, 
water to 8. 02 . 1 is tnildlp etimulatiiu;. Steam inhalations sbonld onip lie 
ordered when the patient tan icmain in a warm room ; when be is not con- 
fined to the house, or in a later stage, an oily aolatlon from an atonu«cf jj 
preferable, such as menthol, grs. 7, camphor, grs. 3, rlilorbutol. grs. 6, liquid 
paraffin, IL 02 . 1. Internally, cipcctoranf.s are indicated; tinctura ip^* 
cnanhoj, min. 10, or viunm antimontale, min. 6, potassium iodide, grs. 2 or 3, 
ammonium carbonate, gr. 4 — singly or in combination— -or ammomura 
chloride, grs. 5, of oil of cubeba, min. 5 in ^up, every 4 or 6 hours. If cough 
is severe it should be reatramed ; a lozenge of morphine and ipecacuanha 
is useful, or a linctus containing diamotphiac hydrochloride, gr, liquor 
morphlnre, min. 2 to 4 to each drachm. 

The acute larrugitis of childrcir calls for prompt treatment. One or two 
grains of calomel may be given every 3 hours until the bowels have acted 
freely, after winch it may be continued in |-Rr. doses three times a day. 
Uot fomentations to the neck and a steam-kettle arc advisable, and in acute 
febrile cases, 1 minim each of tincture of aconite and vinum antimonial'' 
every 3 hours. If dyspncea occurs, an emetic dose of ipecacuanha often 
gives prompt relief ; 60 minims of the tincture followed by 30 minlrn^ doses 
every haU-nout until vomiting occurs: in very young or weakly childteo, 
15 miuims every quarter-hour is to be preferred. 

SPASMODIC LARYNGITIS 

S 3 rnonym.— Laryngitis Stridola. 

This is simply catarrhal la^citis with spasm of the glottis as a marked 
feature. It is a disease of childhood and is predisposed to by general ill- 
bealth, rickets and adenoids. The onset is that of an ordinary cold, with 
slight feverishness, hoarseness and a frequent cough, and during the evening 
or night the respiration becomes embarrassed. There is inspiratory stridor, 
recession of the epigastrium and lower ribs and, in some coses, an alarmiug 
degree of asphyxia. The symptoms tend to aubside towards moroiu^ and, 
though they may recur 00 the next few nights, it is usually with diminishing 
seventy. The condition should be distinguished from laryngismus stridulus, 
in which there is no hoarseness or other symptoms between the attacks. 
The evanescence of the symptoms serves to distinguish it from tpdematous 
laryngitis and from diphtheria, ia which the attacks become increasingly 
severe. The general health requires attention, and adenoids, if present, 
niuat be removed after recovery na* taken place. 

(EDEMATOUS LARYNGITIS 

Synonym. — (Edema of the Larynx. 

Etiology.— -(Edema of the larynx is not a disease but a pathological 
conditiou due to a variety of causes. Noa-in/lamiuatory crdeina may l>e 
mentioned here for the sake of completeness; it occurs, though rarely, as 
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^MEMBRANOUS LARYNGITIS 

part of the general anasawa of rensl and cardiac disease. Angio-ncurotic 
(edema sometimes occurs in the larynx, in which event it prodacea rapid and 
sometimes fatal d^pneea (see jj. 1107). The swelling which occasionally 
results from administration of potassinm iodide in susceptible subjects may 
be placed in the same category. 

Inflammatory oedema seldom results in adults from a simple catarrh, 
lint it may do so in children ; it more often occurs as part of an acute septic 
infection of the pharynx, trachea and bronchi, “ acute fulminating laryngo- 
tracheo-hronchitia.” (Edema may follow various forms of traumatism, the 
drinking of corrosive poisons, inhalation of irritating vapours, such as the 
poison gases of warfare, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink from a kettle- 
spout, is a common cause among children. In other cases it is a sequela of 
typhoid fever, pnenmonia, scarlet fever or small-por, and is a local com- 
plication of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — If part of a septic phnryngo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspncea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphonia, 
local discomfort and tenderness, and sometimes dysphagia. The nryteno- 
epiglottidean folds are enormooslv swollen, appearing as pale or purple 
translucent flask-shaped masses ; (t the epiglottis be edematous it forms a 
sausage-shaped swelbog of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and " cedema of the glottis ” 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, (he cedema may be confined to tWs region and then aptiears 
as a red swelling below each vocal conL In children cedema may be imerred 
from the steadily increasing dyspnoea without the rapid increase nnd decrease 
typical of spasmodic laryngitis. 

Treatment. — In slight c.'ises, the swelling may be reduced fay sucking 
ice and by the application of an icc-bag to the neck ; the latter is inadmis- 
sible in young children. A spray of adrenaline, 1 in 1000, may be used. 
Hypodermic injcctious of pilocarpine, gr. are recommended and, for the 
cedema produced by iodides, large doses of bicarbonate of soda. Free scarifica- 
tion of the cedematous ti^nes at the upper aperture should be praetbed 
without undue delay ; in adults this should bo done with a laryngeal lancet 
under guidance of tho mirror, bat to cbildreu it is best performed with a 
curved bistoury guarded to near the point wdth strapping and passed down 
along the left forefinger as a guide. If thB docs not give quick relief, or if 
the dyspncea be severe, tracheotomy should be performed without delay, 
intubation is not suitable for coses of (edema of the upper aperture of the 
larynx, though it may be employed for subglottic cases, provided that sldUed 
attention be immediately available should the tube be coughed out. Angio- 
nenrotic cedema should be treated by a spray of adrenaline, and the same 
drug, or a colloidal preparation of calmum, may be injected hypodermically ; 
tracheotomy may here also be required. 

JIEMBR^iNOTJS LARYNGITIS 

The formation of false membraoe in the larynx is neatly always part of 
an attack of diphtheria, which is discussed dsewhete, but by the term “ mem- 
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braaotts latyngviu ” is implied a fomattoa of racrabttiQo of uou-diphthcritw 
origim Apart from traumatic cases, doe to irritating chemicals and scalds, 
infUmmatlon of the larynx accompanied by membrane mar be cansed by 
streptococcal infection. The affection ocenrs especially in cliildten between 
the ages of 2 and 8 years. The first symptom is hoarseness, soon followed 
by a brassy cough and the signs of dyspncea ; the patient is restless and the 
temperature rises rapidly to lOS” or KH”. In some cases, howerer, the 
disease takes a snbacute form, the attacks of dyspncea being worse at night 
and abating towards morning. The diagnosis from diphtheria b only possible 
by bacteriological esamination, and pending the the case should be 

treated with antitoxin ; but it may be noted that the pharynx is nearly 
always involved in diphtheria, whereas in membranous laryngitis the disease 
« often primary in the larynx. The prognosis is grave, worse than that 
of diphtheria since the introdaction of antitoxin. An emetic dose of 
ipecacuanha should be given, and a stenm-tcnt and hot fomentations to 
the neck are adv}<>able. Calomel treatment b recommended ; 1 or 2 grams 
every 3 hours until the bowels have acted freely, and subsequently 1 grain 
three or four times a day ; the snlphaoilamide group of drugs b of value in 
this, as in other streptococcal infections. Tracheotomy or intubation tanst 
not be delayed when there is emoasdyapnoea. 


GROUP 

Croup b an expression which dates from a period when the diagnosb of 
diseases of the throat was less exact than now but, as it b still in occasional 
use, it may well receive a definition in thb place. The term can be used to 
cover any respiratory obstruction or obstructive dyspncea, especially In 
children, but u usually limited to acute affections anci therefore docs not 
ordinarily iocludo such conditions as moltipie papillomata, congenital web 
or cicatricial stenosis. Croup may thus be caused by various inHa mmatorr 
effcctious such as oedematous iarrngitb. meiubrauous laryngitis (both 
dtphlbcritic and non-^htheiitic), spasmodic laryngitis and retropbaryngeal 
abscess, or by such reflex dbturbanccs as laryngismus stridulus and spasm 
of the glottb, and is in fact descriptive of a eyniptom rather than of a dbease. 


CmiONIC I«\RYNGITIS 

Etiology. — The causation is similar to that of acute catarrhal laryngitis ; 
indeed, chronic laryngitis is often the result of recurrent or persistent scute 
catarrh. The piisdpal factors which preilispose to chrouiclty are nasal 
obstructions and disenarges, dusu- occupation* and lack of fresh air, over-uje 
of the voice and faulty voice-production, and the abuse of alcohol or tobacco ; 
consumptives are particularly liable to noa-sjwcific catarrhal laryngitis, and 
oral se^is must not be omitted. Almost any cause of general ilJ-health 
may be includwl among the pTedbpo«>ng causes, such as gout, iheumatism, 
anaimia, and gastro-int<!.*titinI, cardiac and hepatic disorders. 

Symptoms, — The only constant symptom is impairment of the voice, 
which is hoarse, easily tired or even, thoagh rarely, completely aphonic; it is 
sometimes weakest when tirr^ in eieuing. but b often at its w'orst ou 
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rising in the morning or after a zest. Ttere is freqnentiy a sensation of 
acUng, dryness, tickling or of a lamp in the throat, and there ia nsoally 
some congh. bat little expectoration unless the trachea and bronchi are 
involved. 

The objective appearanoea vary with the severity of the affection. The 
larynx generally is of a deeper red than osual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thickened at the edges, and enbrged vessels may be visible on their 
Borfaco ; the vocal processe-s arc often prominent and may be reddened or 
show up white agmnst the hyperaemic cord. Strings of sticky secretion may- 
stretch between the cords, or a little globule of mucus may form on the 
centre of the cord during phonation; adduction is frequently imperfect. 
When the epiglottis is reddened, ita yellow edge stands out clearly and 
enlarged vessels are visible ; the ventricular bands are often swollen so as 
to hide the outer part of the cords. The mucons membrane in the inter- 
arytenoid space, tmekened and relaxed, is seen to be thrown into folds on 
adduction of the cords, and may form a mass large enough to prevent their 
approximation. 

Atrophic rbinitia usually produces a form of inllainmatioo, laryngilif 
ncoo, in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, which is 
covered by Urge greeniih or brownisb-blaok /etid crusts ; more rarely still 
the emste extend into the trachea aod cause severe dyspncea, which may 
prove fatal. 

Paehj'l^rmia hrifv/ji* is a «ODiewhat rare variety of chronic laryngitis, 
ocenrring priocipaliy in middle-aged men. It is frequently asenbed to 
alcoholic, though perhaps on insufficient grounds, to syphilis and to tubercle ; 
the diagnoris between pachydermia and these two disea.’ieB is, however, 
often a matter of difficulty. The characteristic ejuthclial thickenings arc 
probably of tbe nature of corns, resulting from frequent cough and continued 
irritation. There is hoarseness of a rough raucous character, but so particolar 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumacribcd swelling appears 
on each voca! process, with a email cup or depression at the apex ; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal pioce-ss fits into tbe depression at the other. The 
epithelium of the inter-aiytenoid space ia thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but leave 
a depression in the middle line. These firm, opaque, symmetrica] swellings, 
without ulceration, are distingoisbable from the soft iiregalai graniilations 
of a tubereulons lesion, end the cup-shaped ewelling on tbe vocal process, even 
when more marked on one side, should not be mistaken for nn early 
epithelioma. 

Treatment. — The detection and correction of the mtiolopical factors 
are the most important part of treatment. Any constitational distnrbauce, 
such as anffimia, iheumatiim, gout or dyspepsia, should receive attention. 
Over-indulgence in tobacco or alcohol, lack of ventilation and exposure 
to dust must be considered, and with te-achers the black-board chalk is a 
common source of irritation. 
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Incorrect voice-prodaclion w 6 factor of great importance especially, bnt 
by no means exclusively, among those trho use the toIcc largely In their 
ocennations ; in such, a course of lessons in volce-prodnctlon often works 
wonaers. In a large proportion of cases the primary canac of the laiyngitii 
is to be found in the nose, therefore any eonice of nasal obstruction, catarrh 
or snppnration must be carefully looked for and treated; any concomitant 
pharyngitis should also receive attention. 

liocally, treatment must begin with rest of the voice, which should be 
absolute in tbe case of professional volce-nsers. IVhcre there is much sccrc' 
tion a saline lotion may be nsed in a aprsy — sodinm bicarbonate, borax, 
sodium chloride. 10 grains of each, thymol water, 120 minima, glycerin, 
60 minims, water to 1 ounce. Oily solutions are nsiially preferred, such 
as menthol, 5 grains. campW, 2 grains, chlorbutol, 5 grains, or oil of euca- 
lyptus, pine or gaultheria In nmllar proportions, to sn ounce of Uqnld parafEn. 
The direct application of pigmenta w not often called for, and is to be recom- 
mended only when pachydermatous changes are present ; in such cases tbe 
cantioua application of a solntion of nitrate of silver on a cotton-wool mop 
once a week may bo tried, begtnmng with 5 grains to tbe ounce and inereafing 
tbe strength gradually to CO or more grains. Dnndss Grant advised an 
alcoholio solution of salicylic acid, beginning with 1 per cent, and incrcariDg 
to 6 or 8 per cent. 

Internally, small doses of potassium iodide, 2 or 3 grains, or the yellow 
proto-lodido of niercnry, pain, three times a day over long periods, is 
of value. 


CONGENITAL LARYNGEAL 8TRID0B 

In this condition there is an exaggeration of the infantile shapo of the 
upper aperture of the larynx ; the eiuglottis is sharply folded laterally, the 
ary-cpiglottio folds are almost in contact, ond the opening is thus reduced to 
a narrow vertical slit. As these parts are very flaccid In infancy, they become 
sucked together during iospirstiou and, by their vibratloQ. produce the 
cbAraeteristio stridor, TWs stridor is noticed very soon after birth, it is iu- 
spvtatoTy, of a peculiar purring or even musical character, and is most marked 
during active breathing and crying. The voice Is unaffected, and there is 
Tcroaikably little «gn of dyspncca or distress. These characteristics distin- 
guish the condition from other forms of obsrtrucfion found in Infants. sucb ns 
laryngeal webs or papillomata, or “ thyndc asthma." It tends to disappear 
daring the second year of life, hot the prognosis must be gonnled in early 
infancy, for an att^k of bronchitis it mote than ottUnarily dangerous and 
kills a proportion of these patients. 


SYPHILIS 

CoKoEKirAt. Svpnii,i8 

The early, or secondary, form appears in the first few months of life and is 
rarely recognised, hut it may bo suspected when the cry is hoarse in an 
infant with active syphilitic Jerions. 
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Tertiary lesiona are rare, and usually make tLeir appearance about 
puberty, less oftou during tLe second dentition. Tbe tliscafc takes the 
form of diffuse infiltration with or withont ulceration ; the swelling may 
produce obstruction, and rarely cicatricial stenosis may ensue. The symptoms 
are stridor with hoarseness, and tracheotomy may be required. 

Acquiued Stf&ilis 

Symptoms. — Secondary lesions are superficial, cause no symptoms but 
hoarseness, and seldom come under observation . The commonest manifesta- 
tion is an erythema which differs from that of catarrhal laryngitis by being 
mom uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal, htucous patches are occasionally found on the cords or 
on any part o! the larynx, appearing as superficial erosions with a smooth 
greyish base and a sharply dc&ed hypencmic nutTgis. The fances are nearly 
always affected at the same time. 

Of tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
irith the same characters with which it more commonly appears on the 
fauces. Diffuso infiltration may attack any part of the larynx, but chiefly, 
in contra-distinction to tuberculosis, the anterior regions, such as the epiglottis 
and the front parts of the vocal cords. ' Bubglottlc in^trstion is fairly 
frequent and abductioD of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscrit^d gtimmu 
is distinctly rare ; it is single, unilateral, and attacks especially the epiglottis 
and arytenoids, and usually bieaka down rapidly to fotm a deep excavated 
ulcer, which may result m perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough *' raucous ” character, and sometimes dyspncca 
with stridor ; pain is in geueral not a prominent symptom, but a gumnm on 
the upper aperture may cause severe dysphagia. 

Diagnosis. — From tuberculous disease the diagnosis is discussed under 
that heading (see p. 1131), From epithelioma a gumma is distinguished 
by its more rapid evolution ; the edge of an epithelioma is thick and everted 
and its base nodnlar, whereas these characters are less marked in syphilitic 
ulceration, the margin of which is byper»mic and frequently sharply cat ; 
while other parts of the larynx or fauces often show syphilitic leaona. The 
hard infiltration of secondanly involved glands is characteristic of malignant 
disea^. 

Treatment. — General treatment is urgently called for to^ prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache- 
otomy should be performed when decided dyspnma is present ; it seems to 
aid the recovery of the larynx, and the tube can often be onutted in a short 
time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removed by internal or external opera- 
tion, and insufflations of orthoform are indicated when dysphagia is present. 

LUPDS 

Lupus in the larynx is comparatively rare, and is probably always second- 
ary to the disease in the nasal passages. 
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Sjrmptoms.— The lesions begin on the epiglottis and slowly spread along 
the aryteno-epiglottic folds ; the interior of the larynx is less often attacked 
and the cords usually escape. The infiltration iseomposed of tiny red nodnlet, 
which develop the typ'.cal ap^e-jelly ” centre and bieak down to form 
multiple coalescent shallow ulcers, the amooth base covered by a econty 
secretion and with indefinite tuunfiamed margins, Cicatridal contraction 
goes ou during the pctigresa of the affection, end the epiglotlts, if not destroyed, 
is usually much d^ormed ; but the scars are less thick, and the contraction 
less severe than in syphilis, and marked stenosis is leas common. 

Treatment. — The du^ca50 shows a decided tendency to spontaneous cure, 
much more so than in the narcs, and in many cases of entaneons lupus the 
ecata of healed disease can be seen in the larynx. Open-air treatment, as 
carried out in a sanatorium, with good food, moderate exercise, and cod-liver 
oil suffices to cure most cases. Arsenic, in largo doses, appears to have a 
specific effect, starting with 6 minims of liquor arscnicaUs 3 times a day and 
increasing the dose gradually to 15 or moro minims. Local treatment ebould 
^ reserved for those cases which general measures fail to cure. If tbo lesions 
are confined to the epiglottis, this may be removed ; for moro diffuse infiltra- 
tion repeated galvano-cautery puncture gives the best results, but ove^ 
zealous application will pcomoto atenosts. Good results have been reported 
from tho use of radium, applied externally to the neck in the form of plates. 


XaBEBCULOSIS 

Etiology.— la the orerwhelming majority of cases the disease is 
secondary to pnlmonazy tuberculosis, of which it is a common and Im' 
portant complication. It is probably caused by infection h’om the sputum, 
Is two or three times commoner in men than in women, and is most frequent 
between the ages of 20 and 40. St Clair Thomson found that the difference 
in BCX'incidenco is occupational, and that women working in office and 
factory are as susceptible as oico. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, vcntriculai bands and epiglottis; 
in general the lumen is invaded beforv the upper aperture, and the posterior 
rather than the antenor ports of the larynx. The typical infiltration is finely 
nodular, pallid and soil in appearance; ulcers are ehallow. with a smooth 
speckly baac and pale itl-dcbned margin. On the vocal cord the disease 
chiefly attacks the posterior half and especially the vocal process, where 
ulceration realty reaches the underlying cartilage and may produce a deep 
triangular excavation. Thickening in the lnte^a^ytenoid region is common ; 
infiltration of the arytenoids results in Qyticol pale scml-translaccnt fiask- 
shaped Bwclbngs, while the epiglottis appears as a firmer red sausage-sliaped 
mass. 

Of 6ubjecti%c aymptoms, iLe boatsenesa is very chnrftctoristic, the voice 
being weak and effortless and very different from the nucous voice of syphUia. 
Cough and expectoration are mostly due to the pulmonary diresse and not 
in any considerable degree to the ucynx. Pain on swsUon'ing is cormnou 
and often very intense; there may also be actna] obstruction to degluti- 
rion and, in a late etage, entry of food into the larynx. Dyspoma is rare. 
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TUBERCULOSIS OF LARYNX 

Dia^osis. — Although signs of ptdmon&ry tuhercolosls ere helpful in 
diagnosis, it is obvious that any kind of larjugeal disease may occur in a 
consumptive patient. 

From simple laryngitis . — In the earliest stage of invasion tuberculous laryn- 
gitis may esactly resemble catarrh, but redness of one cord only is certainly 
not due to catarrh, and the latter quickly improves under treatment. The 
ewoUen arytenoids of cedematous laryngitis are less pale and more transparent, 
while the affection is acute and the entire larynx inflamed. Inter-arytenoid 
infiltration resembles pachydermia, bat the latter is opaquely white, finu 
and symmetrical. 

From lupus, typical tuberculosis diflera completely. The former is pain- 
less, affects first the epiglottis and upper aperture, is never accompanied 
by cedema, and tends to cicatrisation. But there is a chronic “ lupoid ” 
form of tuberculous laryngitis which attacks the epiglottis and is very 
similar to lapus. 

J'rotn sijphilis . — ^The tubercnlous nicer has an Ul-defmed margin withont 
surtonndlng bypenemia; the base has a yellow speckled appearance, and 
on healing there is little scarring or contraction. The su^lckl syphilitic 
ulcer has a well-defined hypeixmic toargin, with a smootn, fist base; the 
deep nicer is ** cratcriform." with thickened puuched-ont edge, and, on 
healing, leaves a dense scar and marked defotmiy. In general, syphilitic 
lesions attack the anterior half of the lar^iix, tuberculous the posterior ; 
the former look firm and dense, the fatter soft, translucent and ill- 
defined. 

From neoplasms.— ‘Ooly the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient, and may then easily be mistaken for epithelioma, especially when, 
as often happens in such cases, the pulmonary signs are inconclusive and 
tubercle bscifli scanty or absent from the sputum. 

Prognosis. — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculOi>i3 much more serious. A considerable 
number of the superficial lesions become healed ; but it is doubtful if any 
cases of massive infiltration recover, with the exception of a few rare instances 
where it is confined to the epiglottis and can be entirely removed. 

• Treatment. — Tubercufous faryngitis is but a comnficafioa of pulmonary 
tuberculo.ris, and by far the most important part of the treatment b that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severo and depressing measure and should 
not be insisted on unless there is a prospect of cure ; the pain and irritation 
in advanced cases are, however, often rebeved by vocal rest. Any concomitant 
catarrh should receive attention; an oily spray containing menthol and 
chtorbutol (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by (Ha- 
morphine, gr. or less in a lozenge or linctus. Attempts to cure by active 
local treatment must only be made when the pulmonary lesions are quiescent 
or progressing towards arrest, the general health good, and the local lesions not 
very extensive. Of these methods the galvano-cautery b the most generally 
useful, and may be employed to the sudace of superficial ulcers, or as 
multiple puncture of infiltrated arcaa. Chemical caustics may be applied 
to ulcerated surfaces, especisUy on the cords and posterior commissure ; 
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lactic aciti, 50 to 80 per cent., may lie used, or Lake’s miitnre of lactic acid 
50 per cent., forniaVm 7 per cent., and plicnol 10 per cent. Ulcers covered 
witn eproating granulations may be curetted, and occaaioDfllly infiltration 
of tie epiglottis or arytenoid may be removed with pnnch-forceps. _ 

In advanced cases the dysphagia is so distressing that its relief is of great 
importance. For this purpose the most valuable drug is orthooiine 
(orthoform), wliich may bo combined in e^ual proportions with beniocaiae 
(anmsthesine) ; it is an iosolnblc non*toxic powder and is used os an in* 
sulBation in doses of 3 to S grains half an hour before meals; patients 
readily lenm to inhale it into the throat through a gloss tube. Cocaine 
and morphine should be reserved to the last stages. UTien the dysphagia 
is dne to infiltration of the epiglottis, the greatest relief is afforded by its 
removal under cocaine with special ponch-fotcepa ; and when tho pain ia 
caused by a tenso ewolleu ar^noid, tho removal of a piece with punch- 
forceps teliftvea tension and gives aitnilat relief. Injection of alcohol into 
the superiot laryngeal nerve is a aseful method of alleviating pain in cases 
of extensive disease. Tracheotomy ia seldom required, and tuberculous 
infection of the wound ia common after this operation. 


PAHALYSIS 

Farolyeis of a vocal cord is a frequent symptom of various diseases of the 
thorax aud of the nervoiis system, and the laryngoscope b thcrefore^of great 
value to the physician as an aid to di&gaosb ; this is more especially the 
cose in that the common early form, abductor patalysb, causes no aymptoms, 
and can only be recosnioed uy lotyngoscopic exammation. 

The original function of the farjTigcal muscles b that of a sphincter to 
prevent the catrance of fluid into the lunp, and this sphincter, or adductor, 
IS the only mosclo present in the larynx of the most primitive air-breathing 
animals ; the abductors ate a later addition, to assbt the entry of air. 
Accordingly, in lesions of tho nerve path, the abductor muscles are affected 
first and the prinutive adductors ate more resistant. But the function of 
phonation, much more recently acauired, b associated with adduction and 
13 under direct control of the will. Functional dbturbaaccs, therefore, 
always cause adductor paralysis, wliile organic lesions first affect tlic move- 
ment of abduction. 


Oroakio raiutYsis 

The crico-thyroid muscle b eoppUed by the superiot laryngeal neri'c, and, 
when thb b injured, the sffectra cord remains slack on phonation, but, 
owing to tho short course of the nerve, isolated paralysb of thb muscle i* 
extremely rare ; it results from surgical or suicidal wounds, or by pressure 
from glands, but most often occurs after ^phthecia. In lesions of the vagus 
above tho origin of thb bmnch the signs of thb j*nralysb are ob.3curcd by 
that of the other muscles of the cord. The recurrent Isr)mgcal nerves supply 
all the other muscles. In any pragreosive lesion of the nerve-path the 
muscles become paralysed in a definite order, the enunciaiiou of which b 


LARYNGEAL PARALYSIS 1133 

Imown as Scmon’s law ; tTie abdnctors are first affected, then the tensors 
or tbjro-aiyteaoidei, and finallj' the adductors. 

In ahduclor paralysis the affected cord lies m the middle line ; during 
phonation the sound cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would oe expected 
from the course of the recurrent nerves, the left cord is far more often 
affected than the right. The voice is unaltered, but, although the glottic 
aperture is reduced by half, there is usually dyspneea only on exertion, 
except in children, in whom the narrowing of the natoraJJy sinalJ glottis 
may produce definite obstruction. 

When the thyro-arytenoid fails, the edge of the cord is concave on 
phonation, the cord appears narrower than its fellow, and the voice 
gradually becomes husky. Finally, when total recurrent paralysis has 
occurred, the cord assumes the “cadaveric position” between the middle 
line and the normal position of rest. On phonation, the healthy arytenoid 
crosses the middle line and pushes the paralysed cartilage aside ; sometimes 
the latter drops forward and exposes its brood j> 08 teriDr surface, which 
may be mistaken for a swelling. As the cords are still able to approxi' 
mate, the voice is not necessariiv tost, hut is hoarse and easily tired, with 
a characteristic breathy quality from waste of air, or a diphonio character 
due to unequal vibration of the two cords. 

In cases of bflatsral abduclor paraltjsts the cords lie together near the 
middle line. The voice is good, but the inability to take a full breath gives 
the speech a peculiar character ; dyspnoea fr a marked symptom accom* 
panied by inspiratory stridor and severe paroxysmal exacerbations. When 
the disease progresses to complete biTateroI recurrent pataly'^is, both cords 
remain in the cadaveric position, the dyspnoea becomes less severe hut 
the voice is reduced tO" a whisper. 

Diagnosis.*— The diagnosis is almost entirely a matter of accurate 
inspection. Obliquity of the laiyngoscopic image, due to faulty position 
of the mirror, may cau.^e coulusion. Tu nervous subjects the cords are 
sometimes adduct^ on inspiration, but they will abduct naturally during 
the involuntary inspiration which follows a prolonged phonation. The 
only coaditioa which really imitates jparalysfr is the fiction of the arytenoid 
cartilage which results from disease ia or around the joint ; its complete 
immobility with the presence of swelling or scarring often aids the 
diagnosis, but in old-standing cases of paralysis secondary fixation frequently 
occurs. 

etiology.— The tetiology is of importance, for it is on our know- 
ledge of their causation that the diagnostic value of these lesions depends. 
The movements of the cords ate represented bilaterally in the cortex 
cerebri, and stimulation of cither centre produces movement (adduction) 
of both cords, from which it follows that no unilateral lesion above the 
bulbar nuclei can paralyse the larynx, and clinically we find that it is 
never affected in cases of hemiplegia. The bulbar ceaiics lie in the floor of 
the fourth ventricle, and here a lesion of one centre caiisc* paralysis of 
the cord on the same side wHch, in a gradually progressive lesion, affects 
first the abductor muscle. Thence the nerve fibres paa-s ia the roots of 
the bulbat-acccssory to the vagus and recurrent laryngeal nerve ; the cause 
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of the paraljrsu may, therefore, be ritnftted (1) in the medulla, (2) at tbs 
base of the skull. (3) in the vagus, or (4) in the recurrent laryngeal nerve. 

Paralyses of bulbar origin are often, but by no means altvays, bilateral. 
In leatoiis terc ftnd at the b*i«e of ih* skull neighbouring nerves ate latte 
to be involved ; thus, paralysis of a coni and of the same side of the plate 
may coexi^^t {syndrome of Avcllis), or paralyuU of cord, palate, tmpzias 
and stemomastoid from involvement of the spinal accessory roots, or per- 
sutent frequency of the pulse due to damage of the carfjodnbibitory centre 
or nerves. Tub's dorsaUs is the most frequent cause of piralysn of central 
origin ; it may aflcct one or both cords and may be aisoeiated vrith anas* 
thesis, pnrreslhtsia or the fipas- 
modic attacks called ‘’larynccsl 
erwes.” In general panlyrU ol 
the insane laryngeal palsy b not 
uncommon. It is the rule in 
bulbar pamlvsis, aod is U'nally 
bilstersl. but app<*ars late in the 
disense. Syphilitic nuclcardi?'“.'ise. 
pachymeningitis and gummnbs 
at the base of the brain are fre- 
quent causes, and hero the ocular 
muscles, especially the eitcrnsi 
rectos, are often attacked. 

Peripheral causes nsnelly act 
by compression of the iccumnt 
nerve, the most frequent being 
aneurysm, enlarged glands, lube^ 
culous or malignant, and cancer 
of the a-sonhagus. Other causes 
ate thytoia tumours, usually bat 
not necc.ssarily malignant, media- 
Btin&l tumours, caocut of the 
lung, pleurisy, and pulinocary 
I'lo.SO.-— OrjsAnic FaralfaUs t. AMucior iisra- tubcrculosis in which the neivc, 
lyais C7f Ut cord inspirotiTO; IL A Woe- ugually the riaht, may he involved 



lu rotal p.-inilrs!i of lc[t coni oa manin 
tor: U’. Total paraljaif of left eori o 
plio-ullon (Lanetl.) 


I or by tuberculous broEchia| or 
tracbeal glands. Neuritis^ is & 
cause of laryngeal parah'ris ; it 
mav be produced by the toxins of the infectious fevers, usually dipntherw, 
or bv oicauic poisons, Mpeciafly lead, and more rntely arsenic and alcohol. 
Finally, the condition is sometimes the teanlt of traumatism, more especially 
surgical operations on the thyroid gland and ccsophagus. 

Prognosis.— Paralysis of one cord is not in itself dangerous to hfe; 
bnt when the caute is undiscovered the prognosis roust be guarded, for this 
paralpis may be for a long lime the only sign of serious disease; on the 
other hand, the recurrent nerve may be involved in some non-progrcasivc 
lesion, such as a fibrotic bronchial gland, and such cases have been under 
observation for 20 or 30 years without change. 

Treatment.— This depends on the cause. In most cases it U but a 
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eymptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases doe to neuritis, strychnine and the Jocai application 
of the faradic current by means of an intra-laryngeal electrode are indicated. 
Tracheotomy is advisable in bilateral abductor paralysis, but a plug may 
usually be worn iu the tube, to be removed at night and whenever dyspnoea 
threatens. 

FoKcnoNAL P.4RAi.yai3 (FufJcnONiL Arno.viA) 

Etiology, — Functional aphonia is a common manifestation of hysteria, 
and haa buun a very frequent symptom of war-neurosis or “ shell-shock," 
but it should be clearly stated 
that the majority of cases are 
not purely hysterical. Anything 
which increases the edort of 
pbonation, such as debility or 
laryngeal catarrh, predisposes to 
this affection, which is charac*' 
teristic rather of feeble nenro* 
muscular toco than of hysteria ; 
this erplains bow some womeu 
lose the voice completriy with 
every slight cold, while other 
patients can produce a loud if 
hoarse voice with severe laryngeal 
duease, 

Symptoms.—Paralysis of the 
adductors presents a totally 
different clinical picture from the 
organic paralyEis. It is always 
bilateral ; the larynx appears 
normal while at rest, but, on 
attempts at phouatfon, it is secu 
that the corda do not adduct Fio. 90 — Fonclional Pawly^s ; aD during at- 

into tlie position necKssry for the 'f' 

, ,.r , ^ adauctont VJ, AryteDOidevs atiU active; 

production of the voice. TCTy of internal tenvore; VllI 

commonly the thyro-arytenoidei Faiesis of arytcaoideua. {I/tneet.) 
are the only inu-irlfs which fail 

to act ; the cartilagiDons glottis is then properiy closed, but an elliptical 
chinlc is left between the cor^. If the crico-arytenoidei laterales are 
paretic, the entire glottis remains open to a variable extent, and, very 
rarely, the arytenoidcus U affected alone, when a triangular aperture 
is left liehind the vocal processes. The paralysi'? is hardly ever com- 
plete ; indeed a considerable amount of movement is usually seen, 
though insufficient to produce pbonation. In purely hysterical cases the 
onset and recovery are sudden, the cough is usually not aphonic and the 
voice when regained is not hoarse. la some hysterical patients there 13 
also inability to whisper. _ t. v 

Treatment. — In patients Bufferiog from debility the cause should be 
found and treated ; chronic phthiria is such a common cause of functional 
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«pliotu 2 tlat it shoald alwap be tbongbt of in this connection. There u 
frequently a Eli'ght degree of lar^mgitband in some of these cases the failure 
of addoction is “ mTOpalbic,” or due to infiatomaiion of the nmscles ; in 
these the local conation most receive appropriate trCiatment. IVhen the 
larynx is normal the voice can nearly always bo temporarily restored by 
any powerful local etimnlation. trach as the intra-laiyngeal application of 
chlonde of xinc, or any Bimilar drog, or of the faradio current ; bnt the 
aphonia usually recurs again, and aacceeding applications arc less dTectirc, 
80 that the most difScult cases to cure ate those who have bad much local 
treatment. Far better resnits are obtained by moral suasion, explaining to 
the patient that there is no ecriona disease, but that he is not using his 
muscles correctly, and that be can produce a good voice quite easily when 
the laryngeal mirror or toDguc*deprcssor is in position- With a little 
elementary instruction in voice-production this is usually Buccessful, the 
patient’B confidence is restored ana the voice does not again fail ; in obstinate 
coses some perseverance in lessons on production is required. These methods 
have been extraordinarily successful with shell-shocked soldiers, bnt it must 
be confessed that such certain and rapid results are not always obtainable 
in nervous women. 


SPASMODIC AFFECTIONS 
Spjjsu op the Glottis 

Spasm of the laryngeal muscles produces adduction of the cords, for, 
though the aWoctora are probably affected, they are overpowered by the 
Bttoncer addnctoc mosclcs. 

Etiology.— (1) In the majority of cases the spasm is a refiex eet up by 
local irritation : foreign bodies, ioctading the laryngoscopic mirror, irritating 
gases and inilammatioo, ulceration or tumoura in or near the larynx. (2) 
Spasm is also caused by irritation of the recurrent laryngeal nerves by en- 
larged glands, mediastinal tumours and, especially, by aneurysm. (3) Central 
nervous lesions, especially tabes. (4) Functional dlaturbances, frequently 
hysterical, often associated with globus hystericus, ond Bometimes excited 
by sexual disturbances. 

Symptoms. — The attacks vary much in different subjects in severity 
and duration- The patient is usually aware of its onset, and clutches some 
Rapport or mshta to the window, lespiralinns are inpid and eballow, 
with loud inspiratory stridor, and, in the height of a severe attack, are com- 
pletely arrested with oil the signs of asphyxia. The subjective soasations 
include a horrible feeling of anxiety, but coRRciousne&s is not lost. Many 
cases are less aente but persist longer, oven for eoveral hours. 

Prognosis. — ^The attacks are practically never fatal, unless a foreign 
body or tumour be present. 

Treatment — Daring the attack amyl nitrite or chloroform may be in- 
haled, and ampoules of these dnics ahoold be kept on band. Metween the 
attacks sources of irritation ahotud bo aought for and removed, the upper 
nir- passages brought to a healthy condition, and the general health and mode 
of life should receive attention. Administnition of bromides may Iw required 
when the attacks recur frequently. 
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Larykoisstos Stridulus 

/Etiology. — ^This is a condition, climcally simOar to glottic spasm, 
occurring la children. It is far commoner than the spasm of adnlts, and it 
has been suggested that the asphyxial attacks of laryngismus are caused 
by collapse of the soft and jdelding cartilaginous framework of the larynx, 
and not solely by spasm of the mosclea. It is commonest between the ages of 
6 months and 2 years, hnt may persist later ; it occurs in illmourished, 
unhealthy children, nsoally in association ^rith rickets, and practically 
always in association with adenoids. 

Symptoms. — ^Tha onset is endden and osualJy at night. The child wakes 
gasping for breath, and a series of short noisy inspirations is followed by 
complete cessation of breathing and terminated by a Jong, crowing inspiration. 
There ate retraction of the lower ribs and epigastrium, cyanosis and great 
terror and dbtress and, in severe cases, caipo-pedal contractions, conTulsions 
and evacuation of urine and teces. When the attack is over the chDd is 
perfectly normal and there Is no hoarseness. Sb’ghter and less typical attacks 
oftenoccur. 

Dlagnosis.^Thls is easy if the symptoms ate carefully noted ; the 
sadden attack of dyspnoea, with complete absence of symptoms in the 
intervals, is quite distinctive. 

Prognosis.— The prognosis is somewhat grave in severe cases ; an 
infant rarely dies in an attack, bat b often worn oat and succambs to corpse 
of the longs. 

Treatment. — ^During the attacks the face and chest may be freely 
sponged with cold water, aad the inhalation of amyl nitrite from a capsale 
broken in a handkerchief may be tried. The quickest relief can usually be 
obtained by drawing the toogne forward with a Snger passed into the mouth 
to its hose, a manceuvie easily performed by the mother or nurse. The 
attacks are so short and sharp t&it there b no time for the hot bath or 
administration of bromides frequently recommended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and ccrrecthn of d/gesrivo distaebsaces. Tbe teniora} of adenoids is of 
great importance, even if not large enough to be definitely obstructive,^ as 
is the treatment of naso-pharyngeal catarrh with the usual saline lotion 
which, in small children, may be dropped into the nostrils from a pipette. 
Bromides are to he avoided if possible as depressing, but 10 to 30 drops of 
liquid extract of grindelia may be given 3 or 4 times a day in milk or sweetened 
water as recommended by Eustace Smith. 

Harold S. Babwell. 
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DISE.1SES OF THE TRACHEA 
INFLAMMATIOil TRACHEITIS 
Acute TnACHEms 

Acute tracheitia may occur (ram any condition leading to irritation of 
the mucous membrane of the trachea. it oceuta as a result of bacterial 

or chemical agency, the whole of the upper air-passages are usually involved 
in greater or Iras degree, and the clinical manifestations are not confined to 
the trachea. In some cases, liowever, the stress of the resultant reaction falls 
upon this tube, and the condition therefore requires sejiarate consideration. 

etiology. — 1. ilicTobic invasion. — ^This is the commonest cause. The 
bacteria h«ii«I1t found asaocUfed tritli tmcheitla am the anw^Iled catarrhal 
organisms, such a.s the JI/irrootveiM cntarrhalU. the pneumococcus, the Fried- 
iSnder pneumo-bacillus and PfcifTcr'a U. injluoma. It is probable that 
the primary organism in many cases is of filtcr-p-iasing type. Frequently 
a member of the «treptococcua gruu]i may be found, either hIuuc or in associa- 
tion with ooe or mure of those just mentioned. As nnth catarrhal inttsmma- 
tion of other parts of the upf4r air^ssages, damp, cold or foggy ciimatie 
conditions predispose to tracLeitb. It b more common in young and middle- 
aged adults than in infancy or in old age. Mouth-brc&tbers are more liable 
to thb condition. Exposure to sudden changes of temperature may be a 
factor in its onset. 

Tracbeitb may also occur as part of the clinical picture in some of (he 
acute specific ducasea. such as enteric fever, diphtheria, whooping-cough 
and meivolea. It b often a troublesome and dbtreesing association or aeqnel 
of true influenza. 

2. Chemical ageneUi . — Irritating ot pobonous fumes and vapoun may 
lend to a very acute form of traebritb. It may, therefore, occur in certain 
occupations, unless adequate precautions are taken. The use of “ pobon 
gases " in warfare has drawn widespread attention to this form of the coo- 
difion, since fracheiH^ was an almost cona’ant result of rertain forms of 
“ gassing.” The chief chemical irritants used in the War of 191+-1B18 were 
chlorine, phosgene and yperite, ordicblordiethyl sulphide, commonly knotra as 
yellow cros.'t or mustard gas. Of these the last was perhaps the most irritant 
to the trachea, and fatal cases invariably showed tracheal lesions. Direct 
inhafation of steam may also indnce an acute tracficiti's. 

3. .l/rcAujiical cjiuset . — The prcfcoce of a foreign body, or the invasion 
of the trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a general traefaeitu. It b noteworthy, however, 
that the trachea b frequently spared in oceup.^tir>rl8 involving the respiration 
of dusty air, which leads to deposits in the lungs and bronchial glands with 
resulting pneumonokonioses. Although a coal mincrV lungs are Msek, yet 
bb trachea may be practically normal. 

Pathology.— -The changes found in tho trachea vary from simple catanhal 
iadammaiion to intense destructive changes with nicerstien, and in tome 
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cased croupous or membranous exudate. In the cataribul forms, the raucous 
membrane shows changes similar to those to bronchitis. It is at lirstswollfn, 
red and dry, the vessels running across the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on the membrane coheres to form yc^o^vi8h or 
green tenacious pellats. Occasionally numerous red blood cells ore extruded 
and the tracheal exudate becomes streaked, tinged or uniformly pinkish. 

In some inflammations, such as those induced by poisou gases or inhaled 
steam, the mucous membrane may be intensely engorged and actual destruc- 
tion may occur, involNung even the deeper structures and the cartikges, so 
that greyish yellow sloughs result, which on separation leave ulcers. In 
diphtheria the characteristic false membrane composed of necrosing fibrin, 
leucocytes and bacilli may be found loosely attached to the mucous merobrunc, 
as in other localUatious of this process. It may l>e primary or secondary to 
faucial or lar;^ngeal diphtheria, either by direct extension or through diph- 
theritic infection of a tracheotomy wound. 

In influenea the pink appearance of the trachea is o! such constancy’ in 
fata] coses that it has como to bo regarded as one oi the most characteristic 
post-mortem changes found in thU dueosc. The bright injection generally 
involves the lower half of the trachea, but it may occur along the whole 
len^h of this tube. 

In whoopmg-cougb the iaflammatory reaction Is usually less acute. 

In typhoid fever small ulcers may occasionally ho found in the trachea 
similar to those occurring more commonly in the larynx. 

Symptoms. — Acute catarrhal tracheitis usually begins more or less 
acutely, like the common " cold,” of which it Is to ba regarded as one form, 
with malaise, hliglit headache, and a mild degree of fever, the temperature 
being usually between 99* and 100* F., rarely 101* F. The patient soon 
experiences a sensation of irritation behind the sternum, rapidly leading to 
a harsh, dry cough of noisy character. The cough aggravates the retro- 
sternal dkeomfort, which develops into a sensation of rawness or soreness, 
making the cough very painful and dbtressing. If the larynx is involved 
at the same time, the voice becomes hoatso and sometimes lost, or reducetl 
to a raucous whisper. In tracheitis alone the voice U usually unaffected . 
After from 12 to 24 houra the condition passes into the mucoid stage. The 
cough becomes looser and Icbs painful, and small pellets of tenacious mucus 
are coughed up, usually greyish or black in town-dwellers, whitish in those 
in rural conditions ; in either case, the mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms it sometime? 
becomes yellow and more purulent. In the mucoid stage, the retrosternal 
soreness becomes less, the constitutional aymptonw abate, while the tempera- 
ture subsides and becomes subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or weeks. The aspect of 
the patient shows nothing characteristic. There is the general appearance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages physical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
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wheeze rosy be audible over tbe trachea, p,irlicularly when the jatieot tabes 
a deep breath or just before a cough occurs. 

Diagnosis.— The association of catarrhal symptoms witli a dry, harsh 
cough uud retrosternal soreness, without signs of bronchitis, is almost patho* 
gnomonic. In some coses the cliagnosts can be established with the laryngo- 
scope or by endoscopy, but in most the discomfort which tbese esaminatioos 
entail U unnecessary. 

Prognosis. — This is almost invariably good, ereept in debilitated subjccLi 
or in those vkith cardiac or renal dbe&se, in whom the proce.ss may spread 
to the larynx, bronchi or limgs. The usual course Is from 2 days to a 
week, though cough and expectoration may persist for days or wccla. The 
condition may become chronic. To come extent the prognosis depends 
u^na the care and treatment in the inhhl stage. Cases that are neglected 
are liable to become chronic. 

Treatment. — The prophylactic and remedial treatments of scutotracheitis 
are practically' identical with that of acute bronchitis of the larger tubes. 
Even in mild cases the patient should go to bed, though this may be necessary 
only for 1 or 2 days j but he sbould keep to bis room till liis temperature has 
become normal. There may be less need for expectorants than in bronchitis, 
and a simple aalioe diaphoretic mixture, with the addition later of tmet. ipecac, 
and tioct, opii camphorata, may be all that b necessary. Sedative inhalations, 
such as vapor bonzoini, are u.seful, and counter-irritation to the sternal region 
ia comforting and grateful to the patient. When iv chtonic ooby cough 
develops, a mlxtore contaiaiog small doses of apomorphine and tinct. cbloto* 
form, et morpbio. co. often gives relief, or codeine Unctus B.F.O. 

When iracheitu occurs as part of some spccifio dbease, such as diph* 
theria or itiflucnai. the treatment should bo that appropriate to the primary 
disease. 

In ** gassing,** every eGort should ho made to relievo tbe dbtrcssbg and 
painful symptoms, and for tbu purpose morphine, either alone or in combina* 
tion with atropine and strycbnme, may be required. Various inhalations 
may bo tried, and useless cough ebould bo checked by sedative mixtures or by 
a Unctus of heroin, morphine or codeine. 


CunoNio TniciiEms 

Etiology. — Chronic tracheitb may follow an acute attack, or It may 
develop insiUionsly in patients suGering from chronic laryngltu or bronchitis. 
Inhalation of cigarette smoke b a not infrequent caiL^e. It is also eometimM 
a sequel of chronic rhinltb, especially of the atrophic form or ozo'na. A 
certain degree of chronic tracheitb accuai^Miaics the speciiic l<siuus of 
syphilb and tubcrculosb, which are described below. 

Pathology. — Various degrees of chronic inOammatory legions may be 
found. In chronic catarrhal traeheitb, the vesseb are dUter.ded or engorged, 
and the mucous membrane of tbe trachea becomes thickened and more or 
lees covered with mucoid or muco-purulent secretion, the histolop^l changes 
being those of chronic catanhal inOammation, namely, shedding of the 
ciliated epitheUal celb, overactivity of the mucous glands, and sometimes 
thickening and induration of the submucous tissues from proliferative 
changes. A condition of pcrichondritb of the tracheal c-artilagcs may, in this 
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taae, be observed, and this may resnlt ia a mamraillated appearance in the 
internal aspect oi the trachea. In otaena, cnists eirmlar to those in the nose 
and pharynx may form on the tracheal maeoss. 

Symptoms. — ^The symptoms ot chronic tracheitis are similar to those 
of the acute form. There is a sense of discomfort and irritation about the 
trachea and a chronic, almost dry congh, often worse in the morning. There 
is generally some Bcantj], aticky expectoration, mucoid or lauco-purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no phpical signs of this condition, except that 
the tracheal changes can ha observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — ^Thia is concerned chiefly with its differentiation from chronic 
changes m the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of new growths. It must lately be made by endoscopic examination. 

Prognosis. — The prognosis depends upon the cause. When this can bo 
removed, as by treatment of predisposing conditions in the nose and throat, 
the outlook is good, l^en the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends upon the situation and extent of the 
other lesions and upon the treatment adopted. 

Treatment.— ThU is, in its mainfestures, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps 
spend the winter months m a warm or equable and clear climate witn great 
advantage. Vaccine treatment may also yield good results. When other 
conditions ate concerned, such as orsna, syphilis or tuberculosis, the treat- 
ment appropriate to them should be employed as well. 


CYSTS AlTD TDfilODRS 

These are rare conditions, but requite carclnl consideration. 

CXSTS 

Owing to weakening of the wall of the trachea, local bulging may occur, 
gjving ibe to a cystic, air-containing swelling in the neck. In direct communi- 
cation with the fumen of the trachea. Such cysts are known as “ tracheo- 
celes” or aerocelcs.” They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the mucous glands as they pass through the 
trachealb muscle. They are of pathological interest only, and do not g?ve 
rbe to symptoms. 

50IW.B Tnafoims 

The mo'it important b papilloma. It occurs chiefly in childreu and b 
usually pedunculated. When it grow* in polypoid form it may lead to 
obstruction of the trachea low down, ia which case tracheotomy may fail to 
give relief, and death results unless the tumour can be removed by endoscopic 
methods. 

Other innocent tumonrs occur, hut arc rare. They include enchondrosis 
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from iucahaed OTcrgrontli of CftriUage, multiple encbondromatA, and osteoma 
from ossiScAtton of & pTO-existtng enchoadtoma. lipoma and abcrtant 
thyroid tumoim may occur, but are very rare. 

Symptoms. — These tumoure produce ratying degrees of tracheal obstruc- 
tion, 80 l 1 can usually only be recogoiscd by endoscopy. Treatment is coo- 
ridered under that or tracheal obstruction. 


3Iauo:«ant Tuuours 

X few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
in&ltmted by primary caTcinoma tn adjacent atnictuTes, such as the mso- 
phagus, the thyroid, the laryni, or by the eztenaion of secondary deposits 
to the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney; or it may be 
invaded directly by sarcoma originating in the tliymiis or other media- 
stinal stnirtures, and especially by lympbo-sarcoma of tha medUstinal glands. 

Symptoms. — The traclmal symptoms and signs are usually those of ob- 
struction, accompanied br pain. When the primary growth is in the aso* 
phagus, antecedent dyapfisgia and sometimes lurymscal p.imIyBls reveal the 
origin ot the tracheal symptoms when they occur. In this e.ase copious 
frothy mucoid erpcctoration is frequent, and when ulceration develops with 
nerfomtion, food particles may enter the trachea, excite cough and soon 
lead to inhal.ition broncho-pneurooDia or ganerene. \rheD the growth is 
near the bifurratiou. urgent dyspnma Is the rule, and spasmodic attacks maj 
occur, causing extreme distress. In most coses of tracheal growth the ehB^ 
actcristic clanging brassy cough (gander cough) of trachea] obstruction 
can be beard. The trachea may be pushed to one side and its lumen distorted 
and obstructed by growth in toe cervical glands. In mediastinal new-growth 
in^mding the trachea, the pressure signs and symptoms characteristic of 
that dbeoac usually render the explanation of the tracheal symptoms apparent. 

Diagnosis. — Intratracheal growths have to be dtliercnuatcd Iruui otLer 
causes of tracheal obstruction, and the dmenosia is considered in detail under 
that condition. Endoscopy affords valuable conSrroation if it is practicable 
or desirable. In ccsopbageal and mediastinal new-growths invading the 
trachea. X-ray examination nmj assist in diagnosis. 

Course.— Thu is generally rapidly progressive. 

Pttignosis. — ^Tbisisbtipeitss,dtfttiioccuiringiroro aspbyim orlttHnscmt 
complication or by asthenia. 

Treatment. — Treatment can bo pslliativc and symptomatic only. In 
obstruction, it may be possible in rare coses to give temporary relief by a low 
tracheotomy, but as a rule this » impossible, owing to the presence of 
obstruction below any point where the trachea is accessible. 
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THE INPECTiVB GRANULOHATA 

Btpbilis 

The trachea may be affected in both the congenital and acquired forms. 

la congenital e^hilis, a progrea'iive cicatrisation may occur, leading to 
BtenosiB. In acquired syphilis, during the secondary stage, the mucous 
membrane of the trachea may become generally bypenemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest aite being toward the lower end. 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of the tracheal rings. 
In the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms aro those of chronic tracheitis and tracheal 
irritation in both the eeconda^ and tertiary manifestations, but in the 
latter, signs of tracheal stenoria may develop when scarring and healing 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention bom the tracheal lesions or to obscure them. 

OUgnosis.->The diagnosis of syphilis of the trachea depends upon a 
careful etudp of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic ezamiuatlon, the coexistence of other siani* 
festattons of syphilis, and in their absence, a positive Waasermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destmetivo 
changes have resulted, medicinal measures can only palliate. 

Treatment. — Anti-syphilitic treatmcntshould be administered vigorously, 
and after a course of ncoarspbenanune, mercury or bismuth preparations 
should be given. Inunction seems sometimes of special value in such cases. 
In cases of stenosis of the trachea from cicatrisation, dilatation of the 
stricture by means of bougies introduced through an endoscope may be 
practicable and afford useful help 

Tcbercolosis 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those -vNith extensive laryngeal 
involvement. Primarj’ tracheal tuberculosis is unknoivn. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the baciUi. 

Pathology. — Tuberculous lesions ntay occur at any part of the trachea, 
but they are more Sequent in the lower part and on the posterior wall. 
When they occur they are usually numerous. There may be some general 
hyperemia, or small tubercles, varying in size from a pin's head to a split 
pea, may be visible. Later, supcrhcial ulceration occurs, forming irregular 
ponched*out ulcers. OccasioneJly, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
hstulous communication with the tssopbagns. 

Symptoms.— Since tracheal tuberculosis is usually a late mamfestatiou 
of advanced disease, its clinical indications are alight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and sigps, though 
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{rom localised overgtovrth of CRttUage, mcltiplo eachoadtomatA, and osteoma 
from ossification of a pre-existio" enehondfoma. Lipoma asd uberract 
thyroid tumours may occur, hut are very tare. 

Symptoms.— These tumours produce varying degrees of trache&I obstruc- 
tion, ami can usually only be reeogiuacd by endoscopy. Treatment is coo* 
tideted under that oi tracheal obatiuction. 


MattOMAKT Tuuoons 

A few cosea of primary carcinoma of the traehcii have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
infiltrated by primary carcinoma in adjacent structures, such ns the oeso- 
phagus, the thyroid, the larynx, or by the crtcasion of secondary deposits 
in the cervical ormoliastinal glands. 

Primary {uircoma of the trachea is also very rare. The growth is usual!) 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney; or it may he 
invaded directly by sarcoma originating in the tliymus or other m^lA- 
stinal structures, and especially hy lyiopho-sarcoma of the mediastinal glancjii. 

Symptoms.— The tracheal aymptoms and signs are usually those of ob* 
stnicuoR, accoropjinied by pain.* When the primarj' growth is in the ®so* 
pha^s, antecedent dysphagia and sometimes luryngcal paralysis reve.'il tlie 
origin of the tracheal symptoms when they occur. In this esse copious 
frothy mucoid expectoration is fre^nent, ond when olceratlon develops with 
perforation, fooil particles may enter the trachea, excite cough and sooii 
lead to inhalation broncbo-pneuiDOoia or gancreue. Ulien the growth is 
near the bifurcation, urgent dyspnma is the rule, and spasmodic attarks may 
oecar, causing extreme distreos. In most caiM of tracheal growth the char* 
actcristio clangiug brassy cough (gander cough) of tracheal obstmclion 
can be heard. The trachea may be pushed to one side and its lumen distorted 
and obstructed by growth in the cervical glands. In mediastinal new-growth 
invading the trachea, the pressure eigna and symptoms characteristic of 
that disease usually render the explanation of the tracheal symptoms apparent. 

Diagnosis. — Intratracheal growths have to be difiercutiaied Iruui other 
causes of tracheal obstruction, and the diacnosis is considered in detail under 
that condition. Hndoscopy affords valuable confirmation if it is practicable 
or desirable. In oc.‘’ophagcal and mediastinal new-growths invading the 
trachea, X-ray examination may assist in diagnosis. 

Course. — This is generally rapidly progressive. 

Prognosis. — ^TWs is hopeless, deaVnoccamnglrom asphyxia oiliomsomt 
complication or by asthenia. 

Treatment. — Treatment can be palliative and symptomatic only. In 
obstruction, it may be possible in rare cases to give temporary relief by a low 
tracheotomy, but as a rule this is impossible, owing to the presence of 
obstruction below any point where the trachea is accessible. 
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THE INFECTIVE GRANULOSUTA 
Stpbius 

The trachea may he afTectcd in both the congemtal and acgnired forms. 

In congenital ayphilia, a progressive cicatrisation may occur, leading to 
stenosis. In acquired syphto, during the secondary stage, the mucous 
membrane of the trachea may become generally hypertemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest rile being tourards the lower end. 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloaghing of parts of the tracheal rings. 
In the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, si^s of tracheal stenosis may develop when scarring and healing 
are in progress. Lai^geal involvement occurring at the same time tends 
to distract attention from the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic ezamiuatioo, the co^tence of other mani* 
festations of syphilis, and in their absence, a positive Wassermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destrnotive 
changes have resulted, medicinal measures can only palliate. 

Treatment.— Anti-syphilitic treatment ebould be administered vigorously, 
and after a course of neparspbenamme, mercury or bismuth preparations 
should be given. Inunction seems sometimes of special value in such cases. 
In cases of stenosis of the trachea from cicatrisation, dilatation of the 
stricture by means of bougies introduced through an endoscope may be 
practicable and afford useful help. 

Tudebcum>8is 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those with extensive laryngeal 
involvement. Primary tracheal tubeiculosia is unknown. The ranty even 
of secondary lesions in this tube is probably to be ezplaiued by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lerions may occur at any part of the trachea, 
but they are more frequent in the lower part and on the posterior wall. 
When they occur they ate usually uumerous. There may be some general 
hypenemia, or small tubercles, varying in size from a pin’s bead to a split 
pea, may be visible. Later, supcrhcial ulceration occurs, forming irregular 
punched-out ulcers. Occasionally, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous communication with the oesophagus. 

Symptoms. — Since tracheal tuberculosis u usually a late manifestation 
of advanced disease, its clinical indications are alight and are usually obscured 
by the more obvious laryngeal and polznonary symptoms and signs, though 
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if the process extends deeplj* and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms axe those of cough 
and retrosternal soreness. 

Dla^osis. — ^This condition has to be distinguished from other chronic 
tracheal lesions, and a dia^osis can only be made from a careful review of 
the history, the general evidence of tuberculous disease and by the tracheal 
involvement wltich may be visible by endoscopy. 

Treatment. — This must, from the nature of things, be largely palliative, 
and is in effect practically identical with that of laryngeal tuberculosis, 
notably intratracheal insuQiation with orthoform and benzocame (onEsthe- 
sine). 

Leprosy 

In some cases of this disease, ^nulomatous lesions occur in the trachea, 
and these may eventually give nse to tracheal stenosis, owing to the cou- 
traction of new-formed fibrous tissue. The diagnosis can only be made from 
the occurrence of tracheal symptoms in a case with established lesions of 
leprosy in other parts. 

The treatment is eymptomatie. 

Set-EROSU 

Although in most cases this condition affects the nose only, seleromatoss 
lesions may be found in the trachea as a pathological curiosity. The dise^ 
in any form is rare in England, and occurs chiefiy in Poland and Austria, 
^e nodules of granulomatous tissue in the trachea may cause partial obstruo* 
tion mechatueally, or, ou contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstmetion to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in the trachea, ana by pressure from without. 

Fobeio.v Bodies in the Tejictea 

The commonest route by which foreign bodies enter the trachea is though 
the mouth and larynx, in the acts of breathing, laughing, yawning, sighing, 
or before and after coughing, when food or some foreign substance is m the 
mouth. A piece of bone, a stnd, button, false teeth, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
the substances which may gain entn^o to the trachea m this manner. 
Surgical operations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a mass of adenoid tissue. Material vomited from 
the stomach, such os food, blood clot or intestinal worms, may be inhaled into 
the tmehea. A large blood clot in bwmoptysu may temporarily obstruct h. 
Foreign bodies may also gain access through the tracheal wall, such as email 
projectiles in wounds of the neck, a piece of new growth, or tuberculous 
glands by ulceration through the wall. 

Unless it becomes impacted, or is too large to enter one of the two mam 
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broDclii, a foreign body rarely lemaina long in the trachea. It cither causes 
death with dramatic rapidity, is coaghed out again, or passes down into one 
or other of the largo bronchi or their eccondary divisions, where it produces 
results which arc described in the section on diseases of the bronchi. 

Symptoms. — ^These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstroction to the air current which it induces, but 
in general the tracheal symptoms are less urgent than those of laryngeal 
obstmetion, and less serious than those of obstruction of one or other main 
bronchns. There may be intense dyspnoea, with great discomfort and alarm 
daring the actual passage throngh the larynx of a small foreign body, especi- 
ally if it is temporarily arrested there ; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnma may persist. The type of dyspnma is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it U more prononneed in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too large to engage in one of the main bronchial divisions, a sound of 
vibratory character may be heard on auscultation of the trachea, sometimes 
described as the bruU de (jrehUment. This may be produced by friction 
of the foreign body against the tracheal wall, or more commonly by the air 
passing over it during respiration. A paroxysmal cough may occur, caused 
oy the foreign body irritating the sensitive posterior wall of the trachea, 
and during such an attack the foreign body may be forced up to the larynx, 
obstruct it, or cause reflex spasm with intense dyspneea and cyanosis and a 
risk of suffocation, unless it drops back, is coughed out, or removed 'When 
sudden rapture of caseous material into the trachea occurs, the lumen may 
he blocked and death take place rapidly. 

Diagnosis. — The history of disappearance of some object from the mouth 
during coughing, breathing or faugbing efaonld give rise to suspicion of an 
mhaled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-rays. 

Course. — h. foreign body impacted in the trachea may give rbe to septic 
inflammation of its walls, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Prognosis. — ^This depends in the main on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is more likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal loreign bodies than with those reaching the bronchi. 
If removal is effected within 24 to 36 hours, recovery is usually rapid and 
complete. 

Treatment. — Treatment consists in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a bronchoscope, or rarely by tracheotomy alone, 
when the foreign body may he coughed out through the opening or be easily 
removed by forceps. Inversion of the patient in the hope that gravity may 
assist the expiratory efforts of cough is dangerous and should omy be 
attempted after tracheotomy has been performed. Where rupture of a caseous 
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gland or new-growth oocnrf into the trachea, an imtnediato trachNs* 

tomy may be necswary. 


Oi>sTRt;cnoK from CieAfiinaTioK or T*r TrJLCB'iAi. Walls 

^Etiology. — This mar result from any condition leading to ulceration 
of the tracheal walls, witli sabsequent healing, such aa a ayithilitic gumma, 
or less commonly other granalomata, aoch ns tobercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, ncciaental, suicidal 
or after tracheotomy, when the incision has been made too near the cricoid, 
or when the wound Las become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathoiogy.—The deformity of the trachea and the obstruction of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may bo local, producing on hour-glass constriction, or involve 
a long extent of the tube. OccaaionAlly, especially in syphilitio lesions, 
stenosis may occur at two diCerent levels. 

Symptoms. — These depend upon tbc degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and Inngs. 
AVhen the etenosia is prodneed gradoallv. os in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddenly 
indneed. In the early stages of a proncsslve stenosis, slight dyspnoea may 
be present on exertion, and during sleep n faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progreMcs, 
the dyspnrea becomes more marked, and s de/laite and persistent stridor 
develops, at first inspiratory only, though expiration may become both 
noisy and obstructed. The patient may experience a sensation of obstruc- 
tion referred to the occk or under the sternum, accompanied by pain and 
irritation, leadiug to cough, which may 1^ dry, noisy and metallio, or accom- 
panied by mote or less frothy sputum, if the primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient tali; more quietly than normal and with some evident effort. Id 
advancing stenosi*, sudden and alarming attacks of dyspncoa may occur, 
leading to cyanosis and threatening suffocation. These attacks ere usuiUy 
due to an accumulation of mucus at the ait© of the stenosis. The patient in 
advancing degrees of obstruction cannot lie do\ni, and generally sits leaning 
forward with chin dcprc8.«ed. It may bo noti^ that the extraordinary 
muscles of respitation contract forcibly, and yet the laryngeal excursions may 
be small or hardly noticeable, in contrast with those of laryngeal obstruction 
in which they am maximal. This distinguishing «gn was first pointed rraV 
by Gcrhardt, and is of value, but unfortnnately it b not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a couy roar may be audiole, of maximum intensity near to the obstruction, 
whereas the breath-sonnds over both lungs may to deficient, although the 
stridor may be conducted bilaterally. 

Diagnosis. — Tracheal obstruction from cicatrisation Las to be distin- 
guished from laryngeal olistructloQ, in which the symptoms are usually more 
acute and more urgent. Qerhsrdt’s eign described above may aI«o bo sug- 
gestive. It Las also to be ditferentiated from obstruction due to pressure 
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from {vide infra). Tie onlf leliaWe method of disliactJon ia hv 

direct inspcctioa with the bronchoscope. 

Course. — ^Thc course of cicntriciftl etenosis Is usually progressive, tin^ oBs 
arrested by treatment, and the dyspuccic attacks become more frequent and 
alarming. 

Prognosis. — Early eyphilitio stenosis may be arrested by appropriate 
anti-syphilitic treatment. Obstruction due to other granulomatous con- 
ditions varies with the severity and extent of the primary fedons. Caseous 
material or degenerated growth ulcerating into the trachea is nsoally immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Rest, avoidance of exertion, smoking and alcohol should be 
advised. The patient’s feats should be allayed and symptomatic treatment 
ordered, such as sedative inbalations or a linctus to check useless cough. In 
syphilitic stenosis vigorous anti-sypbilitic treatment with neoarsphenamine,* 
mercury or bismuth preparations ahouid be given. A low tracheotomy may 
be necessary for an intractable stricture high up in tho trachea. In some 
cases where en ordinary tracheotomy cannot be performed below the stricture, 
it may be possible to insert Koenig’s long tracheotomy tube tbiough an open- 
ing in the trachea made above it. In other cases, dilatation of a Hbrous 
stneture by bougies passed tbxoogb an endoscope may be feasible. 

Obstruction from Extebnai. Pressure 

Pressure on the trachea may occur in the neck or in the mediastinom. 

Causea of pressure in the neck. — Strangulation, throttling and garotting 
lead to death by occlusion of the trachea and suffocation. Enlargement of 
both lobes of the thyroid body may cause lateral compression of the trachea, 
until ci'cntuallyics lumen is reduced to a narrowriit — theBO<aUed “scabbard 
trachea.” Irregular or unilateral eolargementa on the other hand cause 
deviation oi the trachea, with kinking of its lumen. Other less common 
causes of compression of the trachea arc enlargement of the cervical glands 
from tuberculosis, malignant dt>ea3e, Hodgkin’s disease or leukffimia,^ The 
trachea may be pressed on from behind by a foreign body impacted in the 
cesophagus, or by a bony tumour arising from the vertebr®. 

Causes of pressure in the mediastinum. — An aneurysm of the aortic arch 
may pre»3 directly upon the trachea at, or near, the bifurcation and cause 
obstruction. Similarly deep pressure may be caused by a retrosternal goitre, 
a persistent and enlarged thymus, or a thymic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating in the sternum. 

Symptoms. — Tho symptoms are in the main identical with those of 
stenosis of the trachea from inttinsic causes, with the special symptoms 
due to the primary external condition Bupetadded. 

Diagnosis. — This may be simple and obvious, as in those cases due to 
pressure from tumours in the neck, whereas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 

* Accordine to Sir. HaroM BarwcD, udmiitMttation of potasalnm iodide i« very 
tlan;?erous. as ft inen*Mcs Ihc eocj-etifw wjoch is pent up behind the stentwie. It rnsj br 
given in combination with U;l]Bdoiiii», fmtitia better mlhbeH unlil the seventy of the 
euuJition has been rellered by neoarspbenamiss. 
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find u in brie! identical with that of aoeur}'sra or mcdl.iatinfll new-growtb, to 
which reference should he made. In soma casco X-ray examination may give 
valnable information. 

Prognosis. — This b good in ohstroctlon due to causes in the neck other 
than maUgnant dbease, hut it is grave, almost hopeless, in obstruction due to 
mediastinal causes, with the exception of abscess, goitre, dermoid cyst and 
some tbymic conditions. 

Treatment. — The treatment b that of the primary condition. In goitre 
and tuhercnlons glands, in umpte tnmoors, cysts and some thymic condi- 
tions, operation may be possible and m-iy eftect complete cure. In those 
due to mediastinal pressure, especiallv from aneurysm or new-growth, 
treatment, in most cases, can be omr palliatire or symptomatic, and airected 
to the rch'ef of pain, dyspnoea, cough and dUtress. 


INJURY 


Direct violence to the trachea has been known to cause rupture when the 
chin b rabed upwards and the trachea b, therefore, extended. 


U. A. You.vo, 

0. B. llKacuotrr. 


DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation ol the bronchi, or bronchitis, is one of the commonest 
maladies and may be induced br a variety of causes. These, in the main, 
fall into three groups: bacterial, chemical and mechanical, similar to the 
causes of tracheitb, which b, indeed, in many cases, a concomitant or ante- 
cedent of bronchitis, so that tracbeo-bronchitis would be a more accurate 
designation of the majonty of coses. At the same time it should be recognised 
that the trachea may be alone or predominantly affected, while, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea may 
csc:^, Of be only slightly involved. 

Bronchitis b so vari^ in its extent and in the form and severity of its 
mnnifostatioDs that a satisfactory classifiration is somewhat diffieult to 
formulate. We propose to consider the clinical manifestatioos of bronchitis 
according to the following classification : 

1. Acutb Forms— ( a) Catarrhal bronchitis, (1) of the larger tubes, (2) of 
the smaller tubes ; (b) suppurative ; (e) secoDdaty bronchitis ; (d) bronchitu 
due to mechameai and chemical agencies ; fe) fibrinous. 

2. Cdroxto Forms— ( a) Catarrhal, (fi) suppurative, (c) secondary, (d) due 
to mechanical agencies, and (e) fibrinous. 
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1. ACirrE BRONCHITIS 

Acute Catarrhal BROT^cnma or the Laeoep. Tubes 

Synonyms. — This condition is often called Bronchial Catarrh, or Acntc 
Tracheo'hronchitia. 

Etiology. — Ftedis-posing catx$es . — Climate and latitude undoubtedly 
pla^ an important part. Catarrhal bronchitis is rare in pohir and arctic 
regions and near the equator, but is very prevalent in damp and foggy 
cl^atcs. In England, attacks are common in late autumn, winter and 
early spring. It is prohahle that some degree of hereditary predisposition 
occurs, since " weakness of the chest " is common m some faimlics. Owing 
chiefiy to greater exposure, the disease occurs more frequently in men than 
in women. It is most common at the extremes of life, infancy and old age, 
but it is not infrequent at any age. Fatigue and privation play their part, 
and exposure to cold, wet or fog so frequently seems to initiate the attack 
that it is often regarded as the exciting cause. Scoliosis, kypho-scoL'osis 
and other malformations or deformities of the chest nredispose to broocliitlB, 
and some of them ate induced or aggravated by monchitis eatly in life. 
Chionie cardiac and renal disease both render their subjects more liable to 
bronchitis, as do also conditions of the nose and pharynx which lead to mouth- 
bieathiog, in consequence of the inhalation of air which is un« armed and 
undlterea by the nose. In childhood, dentition seems to be a frequent 
predisposing condition. 

The exciting cause is usually one of the catarrh-producing organisms, 
and one or more of the following may be found in the sputum : the pneumo- 
coccus, Friedlander’s pneumo-bacillus, streptococci, Microcoixut calanhalis, 
staphylococci, M. lelragenui, and filter-passing organisms. It may also ho 
caused by the SpirocJiata bronchialit. 

Pathology. — The changes induced in the bronchi are similar to those 
in the nasal mucosa in coryza aud in the trachea in tracheitis. Three stages 
may be described: An initial dry stage, when there is active bypcrsmi.a of 
the bronchial mucosa, with exudation into the submucous layer, causing 
temporary diminatioa of tbe broacbhl secretion from occ/astou of tie 
mucous ducts. The second or mucoid stage is associated with copious 
discharge of mucoid secretion, owing to increased activity of the mucous 
glands, this secretion bemg mixed with shed ciliated epithelial cells and 
scanty leucocytes. Sometimes in scute canes a few red blood corpuscles 
arc present. The third stage is that of resolution, though not infrequently 
a muco-puTulent stage occum, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal cases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from oraema. On section, the bronchi 
appear injected and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fiiud or muco-pus exude from the cut ends of the bronchi. There 
is no consolidation and the lung tissue floats in water. 

Symptoms. — An attack of acute bronchitis generally begins suddenly, 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the trachea is also involved, there U the characteristic feeling of rawness 
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under the stemam. The temperature rises, varying from 99® to 100* F. 
in nuld cases to 103* F. in more severe ones. The cough is at first dry, 
irritating and incSective, but in a fesr hours it becomes luosrr. The sputum 
in the early stage is Ecauty, tenacious and sometimes etreahed trith blood; 
it then become^* copious, mucoid and frothy in character, and is found to 
contain mucus, shed epithelial cells, leucocytes and red blood corpuscles. 
Later it lessens in quantity and may become thick, yellow and muco-purulent. 
With the onset of expectoration there b generally an abatement in the 
symptoms, the rawness under tbo atemuni disappears, and the feeling of 
pain or soreness about the pectoral muscles and the costa] attachments of 
the diapliragm lessens. The febrile reaction may last only 3 or 4 days, but 
the cough and expectoration may go on for 10 days or longer, gradually 
diffiinbhing, until they arc present only night and morning, and then cease 
conmlctely. 

In the early stage the patient b flushed and the breathing may be slightly 
increased in rate, but it is rarely or never laboured, unless emphysema co- 
oxbts. Vocal fremitns is unaltered, but rfaonchal fremitus may sometimes 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The breath-soonds may be harsher and higher-pitched, 
particularly in infaots and children, but they remain vesicular, and expira- 
tion may he prolooged. The voice conduction is unaltered. As n rule rhonchi. 
either sonorous or sibilant, accordiog to the site of the bronchus in which 
they am produced, are audible over both lungs, and during the mucoid stage 
bubbling rales may be heard, especially at the bases. 

Complications and Sequels. — Bronchitb may go on to broncho* 
pneumonia or may bo followed by lobar pneumonia, fibroid Induration 
ox bronchiectasis. It may lead to' chrome bronchitis, or be followed by 
active tnbercalosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Diagnosis.— Tlie diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but It is important tn difTerentiote primary bronchitis 
from bronchitis occurring as a eecoudary condition in acute epectfio fevers 
nod other dise.'iscs. 

Course. — This is variable. The patient may be convalescent in from 
7 to 14 days, but cough, expcctomtion and a condition of debility may 
continue for sevcml weeks, though, in this case, the possibility of pulmonary 
tuberculosis sliould always be cousidered. 

Prognosis. — Bronchitis of the larger tubes is rarely fatal, except when it 
occurs in infants or the aged, or as a compheatioo of advanced cardiac or 
ren.s1 disease. 

Treatment.— PBontYLACTic. — This consists iu the avoidance cf stuffy, 
ill-vestilatod rooms and plnccs of entertainment when catarrhal infections 
are rife. In nioutb-breatuera, steps abouid be taken to deal with the condl- 
tious of the caro-pbarynx ioduesng this habit, and instruction in nonnal 
breathing pveo. to dusty occupaUons. suitable measures abouid be taken 
to minimise the irritant particle* in the air, as is now done in most factories 
and workshops. Where poisonous fra«cs bave to be encountered, some form 
of effleient gu-niask should be utilised. 

Propbylactie Inoculation by vaecioee, either from stock mixtures such 
as are now available, or Irom autogenous cultures, is now being extensively 
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used, and with some success. An autogenous vaccine is usuallj" to be pre- 
ferred, if possibjc. The dose given depends upon the organism acd varies 
from 1 to 60 or 100 milHoos. Two or three doses nt intervals of 7 to 10 to 
H days are usually giveu in the case of the stock vaccines, whereas with the 
sutogcnotis a course of 6 to 12 gradually increasing doses is given nt intervals 
of about a week. 

Curative. — No matter how mild the attack may be at the onset, the patient 
should be kept in bud. This may only be uccessaiy lor 1 or 2 days, Out be 
should keep to hia room till his temperature has returned to normaL The 
Turkish bath taken by some patients at the first onset is unwise and should 
be discouraged. The room temperature should be kept at 60“ to 65“ F. 
While the temperature is rabed the diet should be the ordinary, simple, 
liquid diet suitable to febrile conditions, namely, mitlf, weak tea, cocoa and 
simple grueb, broths or one of the many invalid foods. The patient b 
often thiraty, and warm or hot demulcent drinks, such as toast water, 
fruit juices iu hot water, and Unseed tea sometimes afford great comfort. 
The air o! the bedroom may be moistened by means of a steam kettle in the 
dry stage, but the use of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some rcuef to the 
distrassio? sorece^ so often complained of. A mtiat^ leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, kaolin 
poultice or a liniment, such as campborat^ oil or the acetic turpeutiuo 
unimeot, may be ordered. Some patients find a cold or Lot compress to 
the neck comforting. Medicated inhalations may be used, either m a special 
inhaler or in a domestic eubstitote, such as a jug. At first vapor benioini 
—60 ndnj nn to the pint of water at 160“ F.— b the most comforting, but in 
Inter stages vapor pini (olei pini, min. 1 0 ; mag. carh. leWs, gr. 1 0 ; aquam ad 
min. 120) — 120 minims to the pint— or a dry inhalation of creosote, tercbcue 
and spirits of chloroform may be useful. It b often wbe to start treat- 
ment with an aperient, unlesi tbw b coutra-iodicated. In the dry stage a 
simple saline diaphoretic mixture may be given, with tinct. ipecacuanha or 
vin. RntimoDialc in small doses. One-drop doses of tincture of scouite are 
also sometimes given. When expectoration starts it may be encouraged by 
saline and stimulating expectorants, such as ammonium chloride or car- 
bonate, combined with eqmlb and ffavonred with syrup of tolu or of Vir- 
ginian prime. For the first night it may be well to give 10 grains of Dover’s 
powder to relieve discomfort and secure sleep. 

Dimng coQvale»cexic« the psticnc shoul^t teko core fo avoid chill and 
flhoxdd be pven a more liberal diet. A mixture of strychnine and phosphoric 
acid may be given for a few days, and a linctus or lozenge containing small 
doses of diamorphine (heroin), codeine or other sedative, to lessen the ia- 
elTective cough, which not infrequently occurs, especially at night. Con- 
valescence is usually shortened by a few days’ stay at the coast, especially 
'the south. 

When bronchitis oocura as a part of tome specific disease, such as diphtheria 
or influensa, the treatment thooid be that appropriate to the particular disease. 

AcuTz Catarrhal Bronchitis of thb Smaller Tuans 

Synonym. — Capillary Bronchitis. 

It is open to question whether thb condition exists as a separate entity. 
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When the finer bronchi and broncliiolefl are inllAmcd the alveoli invariablj 
become involved, since very tittle svciliog ot the bronchlolar walls is sufEcicni 
t> occlude the lumen of the tube, with the inevitable production of an arra 
of lobular collapse. The transition from this condition to actual lobular 
pneumonia is a very email one. in any case, the causes, the symptoms 
and the treatment of capillary bronclutis and bronebo-pneumonia arc identi- 
cttL (See Secondary Bronebthpnenmonia.) 

Acute Scpporitive BnoNcnrns 

Synonyms. — Sometimes called Acate Purulent Bronchitis, orSufiocative 
Catarrh. 

This condition was brought into prominence during the 1914-1918 war. 
In 1916 and 1917 it appeared in epidemic form amongst the British 
troops in England and France. Although it was then regarded by some 
observers as a new disease, it is mote probable that it was, in reality, an epi* 
demic form of a condition uscally rare and sporadic and previously termed 
“ soflocative catarrh.'* That name has unfortunately been applied loosely 
to A number of conditions associated with acute dyspnera. 

iEtiology.— Pretfirposiru; causes. — ^Tbe exceptionally severe winter of 
I91&>17, together with conditiona of overcrosvdiug in huts and billets, were 
undoubtedly concerned in the epidemic just mentioned. The condition 
aficeta young adults chietly, and b much more common In men. Over* 
exertion, fatigue aud debility predbpose to it, but tbe dbease may occur in 
robust and healthy ^.^ersons. A history of chiU may be given, but often no 
obvious cause can be dUcovetel. 

Bscilirn muse. — Tbe ormnisms usually found are the pnenmococeus 
and r/eilTer's B. injtuenzv, tbe latter being reported in 00 per cent, la some 
series of cases. The Microcoecus cafurrAafis b abo sometiinea present. 

Pathology.— >A very lutense mtUnunation occurs in the medium-sited 
and small bronchi, leading to an exudate rich m leucocytes. The infiam* 
matory process may extend to tbe alveoli, which then contain a fibrinous 
fiuid, with entaugl^ red celb. Tbe condition occurs in both lungs and b 
usually almost uslveisal, no portion being spaied. Post mortem tbe lungs 
are banvy and red in colour. On section tbe bronchi are found to contain a 
thick yellow purulent fiuid. Small areas of collapse and aometimea of 
broccbo-noeuraonic conaolidation are even, and there la niually cedema of tbs 
bases. Plastic pleurisy b not Infrequent, and the glands at tbe root of the 
long arc enlarged. 

Symptoms. — ^Tbe onset b nsuolly abrupt, often in young people appar- 
ently in robust bealth. A defveute chM may occur, or only coryza and general 
malabc, with aching of the muscles. The temperature rues quickly and may 
reach Idl* F. early in the dbeaso. A cough soon develops and extreme 
dyspncca is a characteristic feature. Expectoration starts early, often on 
the second or third day. At first it may be streaked with blood, but it soon 
becomes yellowbb green and nummular ; it consbts of almost pure pus i 
there b often as much os 6 or C ounces in 21 hours. In most instances there 
b great prostration. In grave cases the patient becomes unconscious and 
loses control of the sphincters. 

There is intense cyano.*b, the face, lips and ears being purple. IJespira- 
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tion is tapid, 30 or 40 per minute, and the accessory muscles are often in 
full action. Palpation and percussion may not show any abnormality 
though slight dimness is sometimes present at the bases. At first no 
signs may be discovered on auscultation, but soon the breath-sounds 
become largely obacored by medinm-sized bubbling rales, often audible 
from apes to base, both front and back. The pulse is frequent, the right 
heart may dilate and the heart-sounds become weak. 

Complications and Sequelse. — In severe cases recurrent bronchitis, 
broncho-pneumonia, fibroid disease or emphysema may follow. 

Diagnosis. — ^The early occurrence of marked dyspncea and cyanosis, 
the expectoration of copious pus, and the widespread rdlea without dullness 
are very suggestive of acute suppurative bronchitis. The disease must be 
differentiated from other conditions described as aente suffocative catarrh 
that are associated with extreme dyspnoea and ctranosis. 

Acute pulmonary cedems is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal 
disease, may be apparent. 

Capillary brouehitU or broncho-pneumonia may give rise to difficulty, 
but in these conditions the sputnm is scanty, tenacious, sometimes rusty, and 
bat rarely purulent; moreover, cjsnoaa and dyspncea develop late and 
depend upon the extent of the disease and the condition of the right side of 
the heart. 

Pncnxnonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tnbular bteatHug, and the rusty 
sputum, usually render dlagnoss ea^. 

Course.— lu favourable cases complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxeemla, expectoration ceases and death occurs from exhaustion in 2 or 
3 days &om the onset. In other cases the disease may last for weeks and 
proceed to recovery ox death. 

Prognosis. — This is very grave. The mortality is lugh, often as much as 
50 per cent. Cases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic spread, prophylactic inoculations with a vaccine 
made from the spcrial strain of pneumococci concerned may be useful in 
limiting it. In any future epidemit^ a trial should be made of Bnlpbapyridlne 
(M. & B. 693). The steam tent and the inhalation of medicated vapours, 
such as vapor benzoini, may give a little relief to the dyspnma. Chygen 
should be administered either by means of the double nasal catheter or the 
B.L.B. mask. Venesection may give temporary relief, but produces no 
lasting effect. Ammonium carbonate and potassium iodide are generally 
recommended. Stimulants, such as brandy and strychnine, should be given 
freely, and hypodermic injections of nitethamide (coramine) or Jeptazol 
(cardiazol) may be given. 


SECOJfDARV BnOKCHITIS 

etiology. — Bronchitis, usually of catarrhal type — ^indistinguishable as 
regards symptoms and signs from primary acute catarrhal bronchitis — occurs 
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A definite p&rt of zxmnj sente infections diseases sad _aa a complication in 
otters. Among tliese may be mentioned mesalcs, •wbooping-congb, influenza, 
tbe enteric groop, smsll-pax, diphtheria, malaria and plague. Acute 
nephritis of infective origin is often accompanied by acute broncHtis. Othei 
conditiona associated with bronchitis are pnlroonary tuberculosis, glandeti. 
secondary srphilis, pleurisy and gunahot wounds of the cheat. 

Diagnosis. — Dronchitis is easy to recognise, but it is important not to 
overlook the fact that it may not be the primary condition. In all cases of 
bronchitis in the early atages. the posmb'uity of a primary scute specific in- 
fection should be borne in mind. The diagnosis is also of importance in 
regard to treatment — for example, in m^aria, nephritis and syphilis, in 
which treatment directed to the primary condition may be more helpfnl 
than tbe ordinary treatment of eatairba! brobchitis. 


Baosenma dub to filEoiiArttcaL akd CnEiccai. Aobkcies 

Etiology. — d/ecAanicfll. — ^Attacta of acute bronchitis may be caused br 
the inhalation of dust-laden air. In occupations where the worker is liable 
to inspire fine particles of carbon, silica, steel, iron, asbestos or kaolin, acute 
broncaitia may result, but more often these conditions lead to chronic bron- 
chitis and pneumokoniosis. Fressore on a bronchus by aneurysm or new- 
growth, or irritation fay the presence of a foreign body, may induce local 
acute bronchithi. The symptoms aod algos are prsctically idestical with those 
of the catarrhal form and need no spechu description. ^ ... 

Chemicof. — Acute bronchitis may follow the inhalation of chemical irri' 
tanta, either as a result of occupation, accidents, attempts at suicide, or fhe^use 
of poison gases in warfare. Special attention boa been drawn to this subject 
by tbe large number of coses oi ** gassing ” dealt with in the War of 1914-1918. 
Death not tnfrertueoUy occurred, much acute sulTeriog was caused, and 
some permanent damage has resulted in many cases which recovered. 
“ Slostard gas " produces its chief effects upon the skin, the eyes and the 
bronchi. A fibrinous exudate forma on the mucosa as a false membrane, 
which separates as a slough. Tbe auGocativo gases chlorine and phosgeoe 
affect the alveoli primarily nod more intensely. Chlorine inhaled in a con- 
centration of ] in 10,000 causes a rajud alveolar flooding with a serous and 
highly albominous fluid, and if the victim docs not die at once he is liable 
to suffer from an acute brouchitis. A condition called bronchiolitis fibtoM 
obliterans may occur os a sequel. It is often associated with asthmatJe 
dyspneea. 

Symptoms. — These are similar to those of acute catarrhal bronchitl^ 
but there is great pun, djstrese and almost constant cough, often with 
copious cipectoralion. 

The treatment is referred to tinder the heading of Tracheitis, and is, in 
the main, symptomatic and directed to the relief of pain, useless cough 
and distress. If there is cyanosis, oxygen should be given continuously if 
necessary by double nasal catheter or B.L.B. mask. 
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Acute FreaiNotrs BROKCHma 
Synonjw. — ^Acnte Plaatio Btoacbtiis. 

Definition. — comparatively rare acote disense in whici there is in- 
fiammatton of tbe bronchi, the formation of casts. These caaj be 
hollow or solid, and are conghed tip in tbe expectoration. 

iStiology. — The cause of the ^sease is unknown. It is more common in 
males, and is met with both in children and in adnlts. It may begin as a 
primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tubercnlosia. Such organisms as the pnenmococens 
or a streptococcus may be found in the casts. 

Pathology. — ^The casts may involve the main bronchi only, or more 
frequently the smaller ones and the bronchioles. They ate greyish wlute, 
solid ox tubular, and when large, bear the impress upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a cost extends 
up to the lower portion of the trachea, the indentations made by the tracheal 
zings may be seen impressed upon it. The fine tennisations generally show a 

5 >iral motilduig. Chemically, they coo^dst of fibrin or of fibrin and mucin. 

Dst mortem the casta may be seen in some places tn titu ; in other areas 
the bronchi from which they have been expelled may be recognised. The 
bronchial mucous membrane is at times acutely infiamed, red in colour, udth 
the lining epithelial cells desquamating, or rt may appear pale and ns> 
affected. There is usually a certain degree of emphysema, and there may he 
collapse of lung tissue beyond the aite of obstruction. 

SyniptoflU.— -The disease generally begins somewhat abruptly with a 
cough and malaise. In the course of a few days tbe patient becomes con- 
siderably worse, dyspnma develops and a certain degree of pyrexia, but the 
temperatnie is often not more than 99® or 100® F. The dyspnoea becomes 
more intense, and is the prommeot and all-important symptom. The face 
is seen to be cyanosed, the aim nasi and tbe accessory respiratory muscles 
are in violent action, .sometimes with retraction oi the intercostal spaces. 
There may be diminished movement of tbe chest, cither bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly displaced 
towards tbe same aide. Vocal iremitua may be normal ox lon^y aiminiahed. 
The percussion note is somewhat hypcr-iesonant over the anterior chest-wall, 
but behind there may be some degree of dullness over one or other lobes. If 
tbe bronchi are unilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry end no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by the presence of zhonchi or r&Ies. Marked stridor 
is sometimes heard with respiration- A epeoial sign, the *' bruit de dxapeau,” 
has been described when the cast lies free in tbe bronchial lumen. It is a 
dry clicking sound, caused by tbe flapping of the cast against the wall of the 
bronchus as the air passes over it. The ordinary sputum does not show any 
peculiarities. It may, however, show Cursebmanna spirals, Cbarcoy-Leyden 
crystals aod eoslnophile cells, and it may be absent until the crisis occurs. 
This consists in the expectoration of the cast after a violent fit of coughing. 
Tbe cast may be stained with blood, or there is sometimes actual hsmoptyais. 
The peculiar nature of the expectoration often escapes notice, nnless it is 
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examiatd by floating in water, when & Urge intact cast a revealed. Tbt 
dyapnccs ceases immediately after tbe cast bss been expelled. 

Complications and Sequtlee.— Emphysema may ocenr as the result cl 
the sdolent coughing, or the disease may become chrome, reenrringat ioterraLi 
of varying duration. The most serious eotapUcatioo is Isiyngeal obstruetJOD, 
caused by the cost becoming impacted between the vocal cords. 

Diagnosis.— The stridor and respiratory obstruction are suggestive of 
esdema of the glottis, but auscultation will show that the site of the lesion u 
lower down the respiratory tract. Asthma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoai and the presence of 
signs localised to one lobe may suggest an active lobar coUspse, or a lobar 
pneumonia, but the dyapnosa is more intense than is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and hemoptysis. The casts of 
scute fibrinoTu bronchitis are firmer than those found in these aflcctions, 
and are expectorated in long pieces, ahowing the many branches and bifnica* 
tions of the bronchial tree. 

Course. — The disease is generally self-limited, terminating with the 
separation and expectoration of the cost. The acute etago does not, as a rule, 
continue for more than 12 to 24 houra. 

Prognosis.— The immediate outlook is fait. Death may occur in the first 
attack, or recurrences may take place, which lead to an increasing degree of 
emphysema, with itsuaua! results. Tboultimatc prognosis b, therefore, not good. 

Treatment.— The patient should be kept in bed and treated as a 
of acute bronebitb. lohakUoas of medicated vapours often afford relief. 
Fotaesiutn iodide is believed to expedite the sepamtion of tbe cast. Infra* 
tracheal injections of olive oil or lime water have been recommended, as the 
easts tend to dbsolve in the Utter. Tracheotomy ia«tntmeQta should always 
be at band in case of laryngeal impaction. 


2. CHRONIC BRONCHITIS 

Chronic bronchitia is pcibaps even more diOicult to classify than the 
acute rarietiea, each one of which may have its counterpart in cuzonic form, 
so that the same classification may be followed. At tbe same time it must 
be admitted that, eanedaily in the catarrhal forms, the clinical tnonifestations 
ore somewhat varied. 

Cmto.vio CxTannnaL Bao.vcniTis 

Etiology. — The causes are practically Identical vrith those of the acute 
form, of which it is in moat caws a Bcqael. 

This affection may commence at any ace, although it is more common in 
middle life and with advsneiog years. Men are more frequently afle^cd 
than women. It ecems also to have a special incidence in some families. 
It is mote common lo damp and f<^y climates, and b favoured by orban 
CQudlUoQS and by dusty occupations. It starts each winter with a mote or 
l(ss acute catarrhal attack, but each year the summer intermission becomes 
shorter, until the bronchitis petsbtaihnmgbout the year. It tends to produce 
emphyrema and u aggravated io torn by thb eondlUon. It is cspcdally 
favoored by eardiovasculat lesions, onch os valvular defects and arterial 
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disease; also by gout, cbronie nepbritis, Byphilis and alcoholism. Con- 
ditions associated with chronic congb predispose to it, notably cmphyseina, 
asthma, anested ptdmonary tuberculMis, month-breathing and cigarette- 
amoke inhaling. 

The bactena found arc practically Identical with those in acute bronchitis, 
the commonest being the pneamococcos, Friedlander’s pnenmobadUus,' 
3£icrococcus cciarrhaUa, atreptococci and staphylococci. Mixtures of two 
or more of these may be present. A rarer cause is bronchial spirochrctosis, 
from infection with the 5, hronchiatis. 

Pathology. — The bronchi show chronic indammatory changes of a 
catarrhal nature. The walls are thickened from chronic hypersemia and 
aho from productive changes in the connective tissues. The mucous glands 
may be hypertrophied or atrophied, and there may be widespread desquama- 
tion of the ciliated epithelial lining of the broncm. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the hranchi by fibrosis. There is almost invariably a 
greater or less degree of emphyaema, which may be generalised or only 
marginal. Post mortem, the lungs are generally red and somewhat engorged, 
but If much emphysema has resulted they may be paler than normal. On 
squeezing the lung after secUoa, pus or moco-pua exudes from the cut bronchi, 
and there is usually some evidence of cedema at the bases. 

Symptoms.-^-A patient with chronic bronchitis complains of his "chest." 
By this lie means that he sailers from cough, expectoration and shortness of 
breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet aufier /or years 
from a winter cougn. It may occur frequently tt^oughout the day and in 
attacks at night, or only in the morning and evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chronic bronchitis were based on this factor. 
Thus, there may be practically no sputum or only small tenacious pellets, 
the " crachats perlds " of Laennec ; on the other band, there may be a 
profuse expectoration resembling unboiled white of egg diluted with water, 
constituting the form described os " pitoitous catarrh " or " bronchorrhma 
serosa.” Usually the sputum is mucous or muco-puxulent and contains 
greyish-bhek particles zzziiod with a bolby Said. The djspncaa h largeij 
due to the accompanying emphysema, and so indicates the degree of chron* 
icity of the ^sease. At first the patient may only notice that he gets out of 
breath on going upstairs or on mounting slopes, but Inter even waUdng on 
the level causes dyspnoea. 

Slight rises of temperature occur in the acute exacerbations of the 
catarrhal proce^. Slight cyanoris is frequently observed, espedally after 
exercise, when the accessory respiratory muscles are called into play. Some- 
times rhonchal fremitus is felt, llovement of the chest is restricted by 
emphysema, and the percussion note then becomes hyper-resonant. On 
auscultation, expiration Is prolonged and eonorous or sibilant rhonchi arc 
beard all over the lungs, with bubbling rales if there is thin secretion in the 
smaller bronchi. On uie other hand, rhonchi may be scanty or only occasion- 
ally beard. Voice conduction ia onafiected. The fingers ma^ be slightly 
clubbed, and further evidence of ▼enoua obstrubrion apparent in the dilated 
renuJea on the oheeka Or along the costol attachments of the diaphragm. 
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Complications and Sei^uelas. — ^Tbe following changes maj occur m the 
langs — peribronchial fibrosis, bronchiectasis ond emphysema. Asthma or 
attacka of bronchial spasm sometimes form a complicating factor in chronic 
bronchitis, especiallj in the cases of so-csUed bronchorthcra. The increased 
cardiac strain may lead to right^ded dilatstion, with basal pnlmonarj 
congestion, ascites and cedema o! the legs. Late in the disease, as the resnit 
of the cpanosis, a pecnliar form of confouonal deliriam is met with, which is 
worse at night. 

Diagnosis. — Chronic bronchitis must be distinguished from polmonsr; 
tuberculosis, bronchitis secondary to heart f^ure, and from bronchiectasis. 
In tuberculosis with brouchitis there is generally wasting, and often fiattening 
of the chest-wall, owing to fibrosis of the lungs. In all cases where the 
summer intermiadon of the symptoms fails suddenly rather than lessens 
gradually, tuberculosis should be suspected. The diagnosis is clinched by 
the presence of tubercle bacilli in the sputum. In bronchitis secondary to 
heart failure, in addition to the cardiac signs, the riles in the lungs are chicfiy 
basal and the rhoochi are not so nniTcraally di'stribnted. In bronchiectasis 
the signs are usually chameteristio and often limited to one lobe. The X-rays 
will afford useful atd in diagtio^. 

Course,»The disease once firmly established, unless retieTed by suitable 
climatic treatment, remains chronic and becomes progtessirely more serere 
as further damage is wrought in the lungs with each hibernal ezacerbation. As 
the emphysema develops, a vicious circle Is initiated, the aerating power of 
the lungs dimiuishes, and finally cardiso failure ensues. 

Prognosis.-^Tfae Immediate prognosis is good, the nltimate is bad. 
Much depends upon the patient’s social condition and opportunities for 
treatment, especially in respect to climate. The expectation of life of a 
patient suffering from chrome bronchitis is considerably shortened. 

Treatmenb.-~>Those subject to chtonie bronchitis should live iu a warm, 
equable and dry climate. Id England the eontb-westem districts are ^st, 
but it is advisable to winter farther afield if possible, either on the lUviers, 
the north coast of Airicn, or in Madeira. High altitudes should be avoided 
if emphysema is present or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occupation is often difOenU. 
Much time should be spent out of doors, provided that the patient is not 
exposed to the inclemencies of the elements ; and, further, the work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 
or irritant particles. 

In England it is difficult to find an outdoor occupatiou coDformlog with 
these desiderata, consequently light indoor work in a good atmosphere 
should be advised. Clothing should be warm but light, and afford special 
protection to the chest without overloading, as some patients are Uable to 
do. Excesses in diet are to l>e avoided, also alcohol and heavy smoldog. 
The general nutrition should be well maintained, and many patients, eapeciaUy 
those of spare habit, seem to derive great benefit from ood-liver oil daring 
the winter moutha. 

If cough is troublfsoDie and expectoration tenacious or scanty, vanoos 
combinations of er|)ectomnt remedies are useful, such as ammonium carbonate 
Of chloride, tinct. ipecacuanha!, prepararions of squills or senega, with toln, 
liquorice or A’irginian prune as Mvourisg agents. A aimpio wino mixture 
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such as B. 8odiI bicarb., grs. 10 ; sodii cblorid., grs. 3 ; sp. cblorof., min 6 ; 
aqaamanetbi dest. adfl. oz. 1, ta^a withaaequarquantity of hotwateria the 
morning or at night, may help to ** clear the tubes ” and pre the patient a spell 
of fteedoni from cough. In older patients the ether and ammonia mixture 
may be given, and in cases with bronchial spasm potassium iodide with 
antJ'spasmodics, such as stramoniam, lobelia, belladonna or grindelb, may be 
of great value. Varions antiseptic drugs, such as turpentine min. 10, tcrehene 
min. &“10, creosote min. 3 in capsules or perles, have been recommended, and 
the elizir thymi «fc diamoiphin. B.P.C. min. 60. Sedative lozenges, such as 
compound liquorice, heroin or codeine, are often useful in chec&g useless 
cough. Intercuircnt attacks of acute bronchitis must be treated on the 
principles described onder that condition and the patient kept indoors or 
in bed, as may be necessary. When an advanced degree of emphysema 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed aft chamber. When 
failure of the right heart ensues, with visceral engorgement, the treatment 
must bo modified suitably as described under emphysema. Liniments 
applied to the chest-wall, especially those coDtaining camphor, turpentiDe 
or belladonna, are soothing and afford relief. Care should be taken that any 
tendency to constipation is checked. In some cases, especially when the 
predonunaat organism is the Ji£icrococeu$ eotarrhalit or Friedlander's 
naeamo-barlljns, sn antosenons vaedne prepared from the spntrjm amelior- 
ates the symptoms when given in small doses. This should be considered 
especially in cases unable to nnde^o suitable climatic treatment. 

Chrokio SoprUBiTiT* Bbonchitis 

Synonym.— Fetid Bronchitis. 

Etiology.— This concBtion is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with fetid pomlent sputnm. In some forms of chronic bronchitis the secre- 
tion may from time to time accumulate in the bronchi and prove offensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is fetid nn to the time of death. 

P atBclogy . — » CMOUM. inftammatTOn, ol the bronchi, with marked 
peribronchial thickening. The bronchial secretion becomes purulent, and 
ulceration of the bronchial wall or dilatation of the lumen may occur. Post 
mortem, the lungs are soft, and on section some broncho-pneumonic areas, 
with codema of the bases, may be seen. Pus of an offensive nature exudes 
from the cut ends of tae bronchi. 

Symptoms. — These resemble those found in chronie bronchiris, with, 
in addition, tbe unpleasant characteristics of the sputum, in which Dittrich’s 
plugs may be found. These are small, yellowish bodies, with an intensely 
offeoEive odour, composed of compact secretion. 

Complications and Sequels. — Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-pneumonia may develop. As 
with bronchiectasis, pyemia sometimes ensues, with theformation of secondary 
abscesses in tbe brain. 

Diagnosis.— The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-ray examination of tbe chest 
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is dC peat v»loc io tetealing tlicsft eoBditions, and lipiodol oi aco*Iiydrid 
iavcstigatioa will usually serve to distinguisli between them. 

Course. — The disease la progreesiTe, but in the early stages there may Ic 
long remissions in which the eputom is not offensive although the Lroncutis 
persists. 

Prognosis. — As the disease becomes firmly established the patient’s 
strength is gradually undermined from the absorption of toxins, and death 
ensues in the course of a few years, cither from exhaustion, toxemia or 
pyarraia. 

Treatment.— An endeavour should be made to lessen or prevent the 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in bronchiectasis. If sputum is copious, postural drainage 
by means of a Nelson bed may be cseful. Creosote vapour baths are also 
of great value. Apart from this, the treatment is as for chronic bronchitis. 

CQBOsna SEcoin>A.RT Bnots’cnms 

Chronic bronchitis is a common association of chronic cardiac and rcnsl 
disease, and possibly also of gout. Its clinical thatacters do not need special 
desenption. It is only necessary to emphasise, as in the acute forma, the 
imooctance of cccoguisiug that the bronchitis is not the easentiat condition, 
and that treatment must be directed especially to the primary disease. 

Cnno.'TTC URo.vciTiTia frou Meciunicii. ajjd CncuiCAL Acb.^cies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more coaveoiently under the heading of the pneumokoniesaa 

CimoKio Fibrimocs Bfioxemns 

Acute fibrinous btouchilis has been described above. In certain csms 
of chronic c&tarrbal bronchitis a fibrioou^ exudate may occur from time to 
time, with the (ormatiou of iuttabrouchial casts. There is then cough and 
dyspnosa, which abate with the expectoration of the cast. It therefore 
very closely resembles acute fibrinous bronchitis, and the treatment Indicated 
is that described above. 


TUSIOUR9 OF THE BRONCHI 

Tumours arising in the bronchi may be (o) simple or (h) malignant. 

(o) Simple tumours . — The following varieties occur ; Adenoma, lipoma, 
myxoma, papilloma and chondroina. ^Vny of these may lasd to bronchial 
obstruction and, in consequence, to collapse or bronchiectasis. Adenoma 
is of sufficient frequency and importance to require separate description. 

(5) J/o/iynanZ tumours . — Primary carcinoma or sarcoma may originate m 
the bronchi. In carcinoma the growth is usually of the columnar t^«, and 
arises from the lining epitholJam of the bronchi or from that In the mucous 
glands. Oat^ellcd tomoun aNo occur, and occB.<sionaUy squamous-celled 
carcinoma. In some imtaoees secondary deposits of carcinoma may folio* 
very closely the paths of the main bronoU. Sarcoma may originate In th* 
connective tissue of the bronchial walls. 



THE INFECTIVE GIIANULOJUTA il6J 

AltLough tbe majoritj of primaiy malignant tumours within the lung 
origirtflte in the bronchi, cither from the lining epithelium or from the cells 
of the mucous glands, their pathological effects and clinical manifestations 
are in the main pulmonaiy, and it is therefore more convenient to -describe 
them as tumours m the lung (see pp. 1239-1241). 

Akenoma op linosenvs 

Etiology. — Adenoma of the bronchus occurs about equally in the two 
sexes, and usually in adults below the age of 40. 

Pathology. — The tumour ts at first small and of polypoid form, as a 
rule arising in a main bronchos, but not infrequently in the branch to the 
lower lobe. It is about twice ns common on the right side as on the left. 
The bulbous end is generally directed towards the trachea. The surface is 
usually emooth and shiny, but may bo nodular. An erroneous diagnosb of 
carcinoma was not uncommon in the past owing to difFcrencea of staining of 
certain of the constituent cells and their irre^lar distribution in the com 
nectivc tissues, lletastasea, however, arc unknown. An adenoma often 
projects through the broDcbial wall, giving it a dumb*bell or cottage*loaf 
conformation. 

Clinical Features.— Often the earliest symptom is hcemoptysis, and 
this may be slight or profuse, since adenomata are very vascular and bleed 
easily. In other cases the tumour causes bronchial obstruction with resultant 
cough and wheezing, proceeding later to pulmonary collapse or bronchiectasis. 
Drypleurisy may be an early result of iraection, and at times pleural effusion 
or empyema may conceal the underlying cause. 

Diagnosis.— Other causes of hemoptysis mjist be considered, such as 
pulmonary tuberculosis, mitral stenosis, dry bronchiectasis or bronchial 
carcinoma. Pulmonary collapse may suggest an unresolved pneumonia. 
In cases of pleural effusion or empyema the diagnosis is liable to he over- 
looked. The injection of lipiodol or nco-liydriol, or tomography, will often 
reveal a blocked or deformed bronchus, but the diagnosis can only be estab- 
lished by microscopical examination of a portion of the tumour removed 
through a bronchoscope. 

Prognosis. — ^TLis varies with the stage at which the diagnosis is estab- 
lished. If the condition is recognised early, and treated before the growth 
has extended outwards through the broocbial wall and before bronchia] 
obstniction and septic infection have occurred, the outlook is favourable. 

Treatment. — iVhen the adenoma is recognised before secondary effects 
have developed, piecemeal removal through a bronchoscope, followed by 
radon application is often completely successful. There are, however, the 
risfa of haimorrhage, primary and secondary, and of local Tecurrence, especi- 
ally when the growth has extended outside the bronchus. Deep X-ray therapy 
has been recommended. If secondaiy faroncbiectasis and fibrosis have 
occurred, lobectomy, or in rare cases pncumoacctomy, may be necessary. 


THE INFECTiyE GRAHTILOMATA 

Btphilib.— D uring the secondaiy stage, a generalised hyperemia of 
the bronchial mucous membrane may oconr, giving rise to slight bronchial 
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catairL 7ith the osa&l Bjmptoms and dgns, a condition that has been called 
syphilitic bronchitis. It is frcgnently beneficially influenced by anti* 
syphilitic treatment. In the tertiary stage, gummata may form in or near 
the large bronchi. They tend rather to fibrosis and contraction than to 
softening and ulceration, although tho latter processes may occni. Contiae* 
tion may lead to bronchial stenosis, with the symptoms and signs described 
b^lorr, or to extensive peribronchial inflammation and bronctuectasis. If 
the gommata extend into the lung, as may happen in rare instances, destructive 
lesions with cough . expectoration and htemorAage may result. This condition 
is more fully dcBcribcd in the section on pulmonary syphilis (see p. 123S). 

TirnKRCOLOSis of the bronchi occurs as part of pulmonary tuberculosis 
and does not rec^oire separate description. 

Lspbosx.— 'T he bronchi may be involved in this disease, mth the nro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce brouchitb, and they are progressive, leading to cough, 
expectoration, wasting and asthenia. The general clinical picture may 
simalate chronic pulmonary tabcrooloaa, from which it is disringuished by the 
presence of leprous lesions elaewbere, and the absence of tubercle bacilli 
from tho sputum. 


BRONCHIAL 3TENOSIS AND OBSTRUCTION 

Obstruction of the main brocclu or of their subdivisions within tbs Inogi 
may arise from causes within the bronchi or from conditions outaide them, 
and these require separate conaidcration. It is important to emphasise the 
fact that in both conditions tho symptoms difler according to whether the 
obstruction is sudden and complete, in which cose collapse of the correspond* 
ing lung is tho rule, or whether It is p-irtial and more gradual, when bronchi- 
ectasis usually results. Obstruction of the smaller bronchi may result from 
spasm as in asthma (see p. 1 167) or from disease as in small-tube and capillary 
bronchitis (sec p. 1 152). 


(a) INTERNAL CAUSES 

These are most conveniently considered iu two groups — (I) Foreign 
bodies; (2) those due to disease or cicatrisation of the bronchial walls. 

(1) Forrion Boprea in niE Bronchi 

These uBUslIy gain acc«.«s through fjie lamii and trachea by inhalation. 
Any inh-ifed foreign body that is small enough to paaj down fie trachea may 
reaclt a main bronchus, more commonly tho right, or if it is small it may pass 
into one of the secondary bronchi. It at onco Iiecome impacted, or be 
moved by cough, but unless it is expelled in this way, it is sooner or Inter 
drawn into the smallest bronchos tnat will receive it, and there becomes 
impacted. 

Tho recorded varieties of foreign body thus reaching the bronchi tit 
very numerous, but among the tnoic common are pieces of bone, beads, pins, 
coins, ear-rings, studs, pencils, fruit stones, grains, pras/es, beans, nuts, t^fth 
and pieces of tonsil or adenoid growths aher tonuUectomy, Even a living 
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fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
throQgh a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchaa. Broncholiths and pnenmoliths, calcareoas particles originating 
in the bronchi and lungs respectively, may be inhaled into a bronchns instead 
of being expectorated. 

Pathology.— The pathological changes resulting from a foreign body 
in a bronchns depend upon the nature of the foreign body, the duration 
of its stay, the sire of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth end comparatively 
little septic, and if it be removed within 24 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
the other hand, the foretgu body ts rough, or soft and kaen with septic 
organisms, acute pneumonic processes, often septic in character, may 
develop very rapidly, A soft type of foreign body may swell and com- 
pletely obstruct the bronchus it reaches, leading to complete collapse of the 
corresponding long area, often the whole or half of the lower lobe. If the 
stay of any foreign body ia prolonged to days, weeks, months or longer, 
irreparable damage almost invariably results. The forms this may take 
are numerous. Collapse and septic pneumonia have already been mentioned. 
If the obstruction is partial, septic bronchitis, with stagnation of the bronchfaj 
exudate and pus behind the obstniction, leads in turn to peribronchitis, 
btonchiectaals and fibroid induration of the coirespondmg mug area. In 
other cases gangrene of the lung results. Not infreoucntly an empyema 
may ocenr and the foreign body may be found in tne empyema cavity. 
Suppnration round a foreign body may lead to localised intrapulmonary 
suppuration or abscess. Simple bronchial obstruction, uncomplicated by sepsis, 
may lead to bronchiectasis, owing to the resultant towering of intrapleoial 
pressure. 

Symptoms. — During the passage of the foreign body through the larynx 
and trachea urgent symptoms may occur which leave no doubt as to what 
has happened ; but this is not invariable, and the patient may not be sure 
whether he has inhaled or swallowed it. In any case, after a bronchua has 
been reached, there may be a latent period which engenders a false sense of 
security and leads to delay in treatment. In most cases pain, discomfort 
and cough develop rapidly. The cough may fead to the expuision of the 
foreign body, or may cause dyspnoea af it forces it up to the larynx. The 
cough soon becomes noisy, often paroxysmal, and if local septic changes 
ate set np expectoration .occurs, sometimes mucoid and copious, at others 
muco-puiulent. Hsmoptysis is not uncommon. Pain may be absent, but 
is often severe. The temperature is generally normal for the first few hours, 
but soon rises, especially if bronclutis, pneumonia or broncho-pneumonia 
develop. The further symptoms are those of the reactive changes and 
complications which ensue. 

The physical signs naturally depend upon the bronchus affected and upon 
the degree of obstruction. They are at first those of deficient air entry. 
The affected side may show less movement, and there may be some recMsion 
of the lower intercostal epaces ia young people. If a large bronchus is in- 
volved and coUapse results, there ia some displacement of the heart to the 
affected side. Vocal fremitus may be diminished or absent, the percussion 
note impaired, and the breath-sounds and voice-sounds weak or absent over 
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tte •whola as part of one long, almost iavariably tha lowci lobe. IHita 
bropchiectasia, empyema or other conditions develop, their characteristic 
signs become apparent. 

Complications and Sequels.— These have been enomerated in describ* 
ing the pathological results. Sometimes septic meningitis or ccrcbra! shscraj 
develops. 

Diagnosis.— The history of dmppeanioccof «ome article from the mouth 
in the act of tanghing, breathing, yawniog, coughing or sighing, should aivayi 
arouse suspicion of an inhaled foreign B^y. If signs indicating bronchtsl 
obstruction are found, the diagnosis is almost certain. In every auspicious 
case radiograms of tbe chest should be taken In tivo different directions, ia 
cose the shadow may be merced in that o! the scapula or o! the ribs. The 
possibility of a foreign body should always be borae in mind in cases of uni- 
lateral basic bronchiectasis, especially if no obvious cause can be found. 
IVbensucb unilateraliong signs developafter an anesthetic, or after operations 
on the mouth or naso-pharynx, the possibility of some inhaled material should 
always be tememberea. 

Course.— Spontaneous relief may occur in two ways, either by the foreign 
body being coughed up, as may happen within a few hours or days or tfirr 
an interval of months or years, or the foreign body may track through the 
luDcs and pleura, and bo discharged in an aracess hunting through the chest 
wall. In both caa«, if an interval of more than days occun, irrecovcrnble 
damage may have resulted. Apart from these occurrences and from success- 
ful treatment the course is very variable. Death may occur quickly from 
some of the septie complications, or after a longer or shorter interval from 
broncbiectostt, gangrene or cerebral absceea, 

Prognosis.— This is grave unless tbe foreign body is removed wilLln 36 
bemrs, owing to the various dangerous complications that may eniae. Ex- 
cluding the few cases in which cure occora oy spontaneous discharge of the 
lorciga body, obout 60 per cent, of cases left untreated die witbm 1 or 2 
years. 

Treatment.— This consists in removal, if practicable, as soon as possible 
after tbe diagnosis is estabUsbed. If the foreign body is in a main bronchus 
or one of its principal divuions It can usually be removed by means of the 
bronchoscope and appropriate forceps. In case of failure the quesUoa of 
pnenmotomy may have to be considered. If this ia decided on, every effort 
roust be made to locaUse the foreign body by X-ray ezamination. If intra- 
pulmonary or pleural suppuration has occurred, this must be dealt with 
surgically, and sometimes the foreign body can be removed at the same time. 
The medical treatment of the eases consists in that of tbe various conditions 
resulting. 


(2) ObSTBOCTIO.V or STEyOSH FROM DlSKiaB OB ClCATBiaiTTOK or THE 
DaONcnut. >Vall 

Etiology. — Trimary bronchial new-growths, includiog adenoma, 
coIumnar-ceUed cardnoma, oat-eellcd tumour and squamoos-celled earctnoma 
lead to broncldal obstruction at an early aUge. Thraa conditions produce 
symptoms and signs practically identical with those of new-growths in the 
lung (set p. 1260). 
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A plag of mucus or a blood clot may cause temporaij obstruction of a 
large btoucbus. 

The cansea of cicatrisation are those leading to ulceration of the 
broncbial wall, with Bubseq^ucnt healing, such as syphilitic processes in and 
around the bronchi, ulceration from injury produced by a foreign body or in 
its removal, or by the inhalation of severe imtanU. The fibroid variety of 
tuberculosis may also produce it. 

Pathology. — ^The stenosu may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress until 
the lumen is almost completely occluded at one point. The changes occurring 
in the lung beyond the obstruction vary with its degree. At first there b 
retention uf secretion in the bronchi.and air may be forcixl past the obstruc- 
tion in inspiration, but not expelled during expiration, producing emphysema, 
with ^adual bronchial dilatation. When the obslrnetion is more complete 
the an is absorbed, the lung tissue gradually becomes fibrotic, and the 
bronchi dilate further. 

Symptoms.— Cough, not infrequentlyof paros^'smal character, u an early 
symptom and is usually a continuation of that caused by the primary condi- 
tion. It may bo dry or associated with mucoid sputum, sometimes blood- 
streaked. The expectoration may cause dyspneea, by obstructing the 
narrowed bronchos. If bronchiectasia develops, the sputum nsnaliy becomes 
fetid. 

The physical signs ate those of collapse of a part of the lung and are 
progressive. Local limitation of movement and llattening, with dbplacc- 
ment of the heart to the affected side, may be apparent on inspection. The 
vocal fremitus b diminbhed, the percussion note, impaired at first, may pfo- 
giess to complete dullness when fibrosb develop. Die breath-sounds are 
weak or even absent, and the Toieo-eounds diminished. In the early stages a 
bronchial stridor may be audible. Compeosatory emphysema of the adjacent 
healthy lung tbsue often develops. 

Complications. — These are aimilar to those in stenosb from a foreign 
body, notably fibrosb and bronchiectaab. 

Diagnosis. — Bronclual cicatrisation must be difteicntiated from obstruc- 
tion due to eitrabronchial causes, such as pressure from new-growtbs, 
aneurysm and the other mediastinal conditions mentioned in the section 
below. The hbtory, the physical signs and czamination by X-raya and, if 
necessary, by the bronchoscope may help in distinguishing. The Wassermano 
reaction should be luvescigated in every case where the stenosia b proved to 
be of intrabronchial origin. 

Course. — Unless the primary condition causing the stenosb b one which 
can be arrested by treatment, the condition b progressive, and eventually 
the area of lung beyond the obstruction becomes permanently functionlcss. 

Prognosis. — ^Thb varies with the cause. It u most favourable in cases 
due to Birphilb submitted to treatment at an early stage. 

Treatment. — Vigorous anti-sypbflitic treatment should be employed m 
cases due to syphilb. In other cases the treatment b to relieve symptoms 
by appropriate measures. 
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(1) EXTERNAL CAUSES 

These may be sabdivided Into— (1) MaJiaslinal conditions, chiefly enlarge* 
ment of the bronchia] or mcdiasUnal glands from tuberculosis, Hodgkin’s 
disease or malignant gro^rih, aneurysm of the aorta, mediastinal abscess, 
pencardial eSusion and oaophageal new-gtOTsths. (3) infropuImanaTy 
causes, generally primary or secondary new-growths. 

Symptoms,^ — These are practically identical with those jost described, 
bat in addition there are those of the condition cansrng the pressure. 

Diagnosis. — This has been discussed in the previous section. The 
bronchoscope should not be employed where there is any suspicion of sn 
aneurysm. 

Prognosis. — Thu is extremely uofavourshle, except in coses due to 
tuberculous glands and pericardial eflusion, and in some esses of medlasttnsl 
suppuration. 

Treatment. — Tbw can only be palliative in the majority of coses. Useless 
cough may be checked by a sedative Unctns of diamoiphlne (heroin) or 
morphine. Dyspncca when dne to spasm may be lessened by inhalations of 
creosote and spirits of chloroform, ot by adminiatnition of oxygen. Pain 
may be relieveu by aspirin or other analgesic drugs. 

ASTHMA 

■The term asthma has been loosely employed to denote any form oI 
dyspnoM of expiratory type occurring in parozyems. For all conditions 
other than that now to be described some descriptive qualification shonld he 
employed to avoid confusion. 

Asthma or true spasmodic asthma is a paro^ms] aflection, occnrrisg 
most frequently in patienta of neuropathic inheritance. It mamfeete itself 
in attacks of severe expiratory dyspnma due to excessive vagal discharges, 
set free W peripheral irritation, chemical agesdes or cerebral infloences. 

.^tloio^. — Probably no other disease shows sneh a varied and complex 
eansation, but stodies of idiosyncrasy and anaphylaxis bare served to 
explain many of the obscurities. 

Preditp<mng eautes. — Age . — The first attack may occur at any age, 
even as early os the period of the first dentition. The majority oi cases 
begin before tbe age of 25. 

Sfx . — Asthma is generally stated to be nearly twice as frequent in the 
mat** eex as in the female. 

Hcrcdiiy.— Asthma certify runs in families. The heredityisnol always 
direct, the nervous instability sometimes being evidenced in other genentioni 
by migraine, epilepsy or hysteria, Tbe view that hypemensitiveoers to 
certain proteins is inherited is now discredited, and it is believed that an 
nndniv irriuble bronchial centre i» tbe factor transmitted by heredity, 

OtAer iUeases. — Gout and syphilia ate said to predispose to asthma. 
Bronchitis not infreqaently leads to paroxysms In patients with astbmsrie 
' tendencies. Tubercnlosis of tbe long occasionalty indnees it, but here again 
it is probably in patienta with tbe asthmatic diatheris. 
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Climalt and locality. — fieem veij Bcnsitive to both of iheec, 
bat no general relationship can be proved, as the effects ere most variable. 
Some patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient Is a law to himself. 

Conditions of (he nose and naso-pharynx. — Nasal obstruction from swelling 
of the ttirbinatea, deilection of the eeptum, spars and polypi, and conditions 
of the naso*pfa8iyiix, sneb as adenoids and enlarged tonsils, ondosbtedjy 
predispose to asthma, and may also be ezmting cansea of the actnal paroxysm. 

Exciting causes.— Chemical snbstancea.— The emanations from certain 
aniniaU may be the detennining canse. The best Icnows of these are the 
horse and cat, bnt rabbits, hares, guinea-pigs, deer, dogs and monkeys may 
have a similar effect. Even human hair appears capable of discharging the 
paroxysm. The dust from some substances, such as com, rice or oats, the 
smell of certain drugs, sneh as ipecacuanha, and the scent and the pollen of 
grasses and ffowers ma^ act in a similar fashion, as also may articles of diet, 
and many dmga. This factor in causation has attracted mnch attention 
—in this country by Freeman, Coke and Bray, and in America by Walker. 
It is claimed that at least 60 per cent, of asthmatics show bypersensitivenees 
to various protein antigens obtainable from enimsls, grains, arterial bodies, 
foods and drags, and over a hundred are now available for loatmo testing of 
these patients. The analogy with the causation of hay fever and pstosy«mal 
sneering is obvious. This ^onp has been refemd to as '* aUergic '* asthma. 

Peripheral itrUalion.—Ka already mentioned, irritation of the nose, naso* 
pharynx and bronchi may be asthmogem'c in those of asthmatic tendency. 

Gaslro-irUeslinal disturbance.— IhieiBVe'Q recognised as a cause, and most 
asthmatics find by experience the penalties of a heavy late meal and of 
indigestible articles of diet. It is possible that actual metabolic errors may 
be a factor, as in the so-called ** week-end astbrna,” due to altered conditions 
of diet and exercise at this period. 

Geniio-urinary condiVi'orw, particularly in women, notably ovarian or 
aterine disorders, sometimes act in indacing asthma. 

OtUaneous. — Asthmatics ate peculiarly liable to urticaria and ectema, 
although these conditions usaally aftemate with the esthmatic attacln. 

Nervous factors. — Fatigue, emotion and nervous shock may precipitate 
an attack. This factor cannot be ignored, even in cases due to protein 
hypersensitireness, as is shown by a well-known case in which a patient 
susceptible to rosea developed asthma when banded an artificial rose. 

Pathology. — Numerous theories have been propounded to explain the 
asthmatic paroxysm. Among these may be mentioBed vascular targescence 
of the bronchial mneoua membrane, spasm of the bronchial mnsde and 
increased secretion of the mucous glands. Spasm of the diaphragm or of 
the iospiratory muscles has also been soggested. That bronchial spasm 
plays the maioi part seems to have been established by the experiments of 
Brodie and Dixon, and this view is strongly supported by their observations 
on the effects of drags on the bronchial muscolatnie. hlnscarine, pilocarpine 
and physostigmlne produce bronchial constriction and asthmatic symptoms 
in animals, while atropine, hyoscyamine and chloroform abolish these 
effects. 

There can now be little donbt tiiat the broncho-constrictor fibres of the 
vagus are the channel hy which the impnlses discharging the asthmatic 



J168 DISB.VSES OF TIIE RESPIRATORY SYSTEM 

paroxysm reach the biocchi, nUhough the possibility that impulses lesding 
to VB 80 dilatation and to iocreftscd bronchial secretion are also concerned 
must be admitted. 

ANArnvLAXis. — The important part played by extraneous protuns in the 
genesis of asthma and the obvious analogy between the asthtiiaUc paroxysm 
and the symptoms of anaphylactic Bfaocknave suggested that in many cases, 
if not in all, asthma is an anaphylactic phenomencm. Evidence la accumu< 
lating in support of this view. It has been shorm that the lungs of tbs 
guinea-pig killed in anaphylactic shock show extreme constricliOQ ol the 
bronchioles. Asthmatics arc well known to show anaphylactic tendencies, 
and especial can in the ftdxninistretion oj antitoxic scrams is necessary with 
them. It is of some interest to note that tho Epptoger and Hess group of 
Tagotonic.s show orticarij, dermatographia, eosinophilia and liability to 
anapbylactio shock, ad conations which occur in sstbmaties. It is tempting, 
therefore, to assume that the foreign protein or toxin produces the asthmatic 
attack by inducing vagotoricity. Lastly, the observations of Freeman,. 
Coke and the American workers have demonstrated the cutanconS hyper- 
senaitivences o( many asthmatics to special foreign proteins. Further 
research is needed before it can be accepted that anaphylaxis eccoents for 
all cases of asthma, l>ut it is almost certainly an important factor In 
many. 

Symptoms.— The asthmatic paroxyani most commonly comineacMkboui 
2 a.m. or later, but it may sometimes develop in the daytime. There are 
oltea preliminarr Indicattoss some hours beforehand, coD«titDilDg Ihe 
" asthmatic aura." These inclodc lestlessnefs, Irritability, mental exaltation, 
less fmquently depression, itching of the nose or chin, ilatnlence or polyuria. 
Some attacks are ushered in by coryxa. Such warnings ere not constant, 
and the sufferer usually wakes from sleep with a feebng of suffocation. In 
e&tly attacks great ceatlcaancsa, anriety and alarm occur. The dlEculty 
in breathing and the sense of suffocation increase ; the patient sits op b bed, 
or gets up to throw open the window, nod fixes his arms to bring into action 
all posdblo masclea of respiration. Kesinratioa, although labtwed and 
difiicull, is often slow, iriapiration being short while expiration is pealiy 
prolonged. Both are accompanied by lood wbeeoDg sounds, audible at a 
distance from tho chest. The patient appears pale, but the lips are dusky 
and tho e-xpression is anxious and distre^sea. The jugular veins are distended 
and prominent. The 8Ccc3.'»ory muscles of respiration aro seen to be in violent 
action, notably tfaestcrno-niastoids,scaIcDe9And pectorals. The skin is moist 
and there may be marked sweating. The chest is much distended, and at 
each violent attempt at inspiration very Uttlo further enlargement occurs, 
irhih then is oitea sacldag-ia o/ the eapre-cisrieuJar aa^ lower roetw 
regions. 

Fercussioo reveals marked hyper-resonance and encroachment on the 
cardiac and hcp-vric dulinces. On auscultation inspiration is short and high- 
pitched, expiration very prolonged, and both are oWured by abundant 
sonorous and Mbilant rhonclu, and later by bubbling tfiles at tbe oases. The 
pulse is small, quick and sometimea irregular. There is usually marked 
epigastric pulsation. A differential blood count during an attack may show 
an eosinopbilla of as ranch ns 35 per cent. Cough oocs not develop until 
late in tho paroxysm, and is quickly followed in many coses by the expcctora* 
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tlcfi of emoll pellets, called '* peilea ” bj Lftenhec, and bftefj litteed io boiled 
sago or tapioca. These were carefully studied by CutscLmaim, and tvhen 
ejcatnined on glass on a black background, prove to consist of a cfenttal highly 
tefractive tnucinoid coil, with masses and threads of miicih wrapped Spirally 
around it. JDcroscopically leucocytes, mostly eosinophils, may he feeen 
entangled In the mucus. The sputum frequently contains Charcot-Leyden 
crystals, wMoh are now accepted as spermin phosphate. With the onset of 
expectoration the dyspnoea qaidclj lessens, and the attack fiubsideS. The 
patient often passes a large quantity of pale urine and then may sleep until 
morning, awaking ifl apparent comfort. More frequently ho appears pale, 
tired and anxious. 

Diagnosis. — This involves the diSerentiation from other forms of dys« 
pneea, particularly those of spasmodic expiratory type. The chief ftfrms of 
paroxysmal expiratory dyspneea are: 

1. BT<mch\al asthma of spasmodic dyspnaa complicaiiny chronit hrOnCSihV 
and emphysema. — This condition is sometimes a late result of true asthma, 
hut mav occur independently. The dyspnoea is more peraistent and is more 
dermitely related to the bronchitic attacks, being ther^orc iaoii common in 
the winter. 

2. Cardiac dyspnaa or cardiac asMma.— This, like true asthma, is usually 
nocturnal, but the signs of failure of compensation in association with valvular 
or myocardial disease usually make the nature of the dyspssa cleat. 

3. T/rcemic dyspnaa or renal oatAtno.— This is also not infrequently noctur* 
nal and may be almost indistinguishable from true asthma. Ex.iz!aiuation of 
rbo urine, the vtea nod Bon-pjotoia jatrogeo eontcDt of ibe blood, astsallj' 
enable the distinotion tO be made with certainty. Cardio-vsscnlar changes 
with high blood pressure are frequently but not invariably present. 

4. Hay asthma is probably only a severe form of hay fevef and is io be 
regarded as a variety of true asthma. 

6. Pulmonary tuberc^dosis may be associated teith asthnUUic dyspiicea . — 
The differentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may give a clue. It is a wise precaution to 
examine the sputum for tubercle bacilli in oil cases of asthma. A low blood 
pressure in an asthmatic should also arouse suspicion of tuberculosis. 

The 0/ Jdi'yngBaJ or triobea} Ohst^aCfloo asd of rs6diaaria.iI 

pressure can Usually bo recognised by the fact that it is chiefly of iuspiratoiy 
type,, and may be associated with stridor, instead of wheering. In all caserf 
of doubt the chest should be examined with the X-rays to exclude tTnenryani 
<jr new-grdwth. 

Course, Complications and Sequeim.—Such an atfacl: may last front 
a few minutes to several hours, and may remit and then return. When the 
spasm is very severe and prolonged into bonia, with little or no remission, 
the condition is often termed “status nsthmaticus." The patient mU^ hd 
extremely ill, and death may occur unless the attack remits spontaneously^ 
Or as a result of treatment. Alore often the attacks Xecur at the sdme rime* 
each night for a considerable period extending to weeks, and then pass’ off 
after which the patient may enjoy a period of freedom of weeks or months. 
The intermissions may become shorter With aueOessivc attacks, dnd increasing 
emphytema may develop. This in' tUtif leads f&Secoiidary bronohifis, which 
persfsts, together with some degree of pdfiJumedt <dd^ma of the bas^. Later 
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still tbe cardio-rascolftr cbaoges inddental to emphysema ocrar as seqaels, 
namely, engorgement of the right heart, tricospid regurgitation, venous stasis, 
asdtes and cedema. Chronic aathmatka frequently present a cbaratteristic 
appearance. Of thin build, with sallow complezioD, anxious expression and 
nervous manner, they often have a long neck, high straight sbouldera, and a 
forward etoop. Asthma necessarily impedes limitations upon those whosn^et 
from It at all tAvmly, althougli many a&ihtnati%s> lead attive, Mseial lives la 
spite of their disease. 

Prognosis. — When the ducaso starU in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition U discovered and treated. During a severe attack the aspect of the 
patient may bo so alarming that a fatal i^ue may seem imminent, yet death 
rarely occurs. In chronic cases, tbe ultimate prognosis is made more serious 
by the complicating emphysema and bronchitis, and in ^ite of popular 
belief, the aathrs^Uc hoa less than the normal expectation ot life. 

Treatment.— (u) Dunng the attack . — The list of anti-spaamodic drugs sod 
measures employed is a long one, and it is impossible to foretell which will le 
e&ieacious, for asthmatics vary aa widely in their response to dnjgs as they 
do In regard to asthmoeetitc cansea. Drugs may be administered tor thu 
purprwe by inhalation, by nasal sprays, by the month or by hypodermic 
injection. _ Adrenaline hydrochloriae, in doses of 2 to 5 minims of a 1 in 
1000 solution hypodermically, may act with dramatic efficacy if administered 
auffidently tatly, but it aboold be given cautiously to elderly asthmatics. 
It may also be combined with pituitary extract, as in tbe special preparations 
evatmine, pitrcnalio and aathmolystn. In status astbmaucus, the procedure 
euggested by Sir Arthur Ilurat may give relief. A syringe of 1 c.c. capacity is 
filled with adrenaline solution I in foOO. Tiis is slowly injected over a period of 
several ououtea to half an hour or until tbeepasm relaxes. Kphedrine hydro* 
chloride, in tsbleta of gr. J- to bos proved itself a useful snbsUtutc for adrenaline 
is some eases and can be given by tbe mouth. Fscudo-epbedrine in doses of 
I to 1 gram is ofUm helpful where ephedrine faib. Ephetonin, a synthetic 
preparation of sinular ensracter, is also sometimes employed. Adrenaline 
often proves helpful as a uosal spray, especially in combination with chlore- 
tone. Intravenous injections of 00 or ICO mgnns. of iiicotinic acid may give 
relief when adrenaline fails. The continuoua administration of oxygen is 
of great value in certain coses of tbe status astbmaticus. A weak solution 
of cocaine and atropine in an oily excipient has been much employed as 
a nasal spray, but it is not devoid of risk if need indiscriminately, 
fumes of burning nitre paper, or of a powder composed of tobacco, stramonium 
and nitre, sometimes help to relieve tbe distress, but they should be avoided 
in cases with bronchitic complications. Smoking a cigarette or a cigar 
may be helpful in patients who do not smoko habitually ; others are bd^ 
by cigarettes containing stramoniam. Inhalations of amyl nitrite, ethyl 
iodide or chloroform may be tried in some cases. Various drugs have been 
employed, of which potassium iodide and bicarl»onate with tincture of 
stramoniam, hyoscyamus, lobelia or belladonna are the most useful. Twenty 
minims of liquid extract of grindeiia every 20 minutes for three doses hare 
been found useful in some cases. Other drugs which have been recom- 
mended are chloral hydrate, phenacetiii and the other coal tar antipyretic 
drugs, elixir of caffeine tri-io^'oe (eupnine) in CO minim doses, and an emulsion 
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of benzyl benzoate, 120 minima every 2 boars. Other measurea inclnde 
dri nkin g a cap of strong coffee, the application of a mnstard leaf over the 
sternum, and placing^ the feet in hot water and mnstard. In very severe 
casf.^ if flb else fails, it may be necaasaiy to isject morphinp or dismorphiae 
(heroin), bat this should only be done mter careful consideration, owing to 
the danger of inducing habit particnlarly with heroin. It is especially danger- 
ous in cases of status asthmaticos. 

(5) Between the attacks . — ^The greatest care should bo taken to discover 
and deal with any predisposing or exciting cause. The patient should live 
in that locality which hia experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet requires careful consideration. Any article of diet to which the 
asthmatic is susceptible should be entirely eliminated, and only the lightest 
of meals should be taken after midd^. Dextrose has proved to be helpful in 
some cases of asthma in childhood. It is recommended to give 3 teaspoonfuls 
in lemonade or orange juice 3 times a day, with extra sugar and sweets at 
meals. Alkalis may also be given at the same time. Fatigue, overwork and 
emotional stress arc to be avoided. C^re sjionld be taken to see that the 
bowels act eiHeiently. The general health should be maintained by every 
possible means. Arsenic may be given by the month or intravenously orintra- 
musculatly as sodium cacodyUte (gr. } in min. 15 sterile water). When the 
patient is having a series of attacks, iewde of potassium with one or more of 
the anti-spasmodic group of drugs such as stramonium, lobelia, belladonna 
and grindelia, may be given regularly with great benefit. Any local source of 
irritation in the nose or naso-phatynx should be dealt with adequately. 
Sometimes tooching the nasal septum with the galvano-caulety may alone 
be efiicaefouB. In cases complicated by bronchitis, the sputum should be 
examined bacteriologically, and a vaccine may be made from the predominat- 
ing oTgamsms, but very small doses sod gradual increments should be em- 
ployed, since asthmatic patients are frequently hypersensitive to vaccines. 
If these prove to he Slicrococctis cotarrhaUs, or Friedlander’s pneumo- 
bacillus, great benefit may result, but the patient should be told that the 
vaccine can only help the asthma by lessening the accompanying catarrh. 
Some cases associated with marked emphysema obtain considerable relief 
from compressed air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigatiou of the question of protein hypersensitiveness should 
be undertaken, and the method of testing Ey means of the cutaneous appli- 
cation of various antigens is worth a trial. For this purpose, the partiedar 
protein antigen, or a scries of such antigens, may be applied to the skin 
of the forearm in the form of powder, solution or paste, and superficial 
scarification is then effected by means of a sterile needle or scalpel. A 
positive reaction is shown by the development of an urticarial wheal 
Bunounded by a bypetsemio area. A control scarification with normal 
saline or a paste free from protein sbonld he made at the same time. A 
positive result may be expected in about 60 per cent, of asthmatic patients. 

If such a condition is established to one or more such substances, they 
should be avoided if possible ; if not, the methods of desensitisation may be 
tried, but the results are frequently disappointing. The specific antigen 
may be employed in very minute doses by injection, starting, for example, 
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with 1 minim of a solution and gradoaUy incwAsing. Peptono riven 

by the mouth or by hypodermic miection is sometimes employed as & shock 
desensitising agent. 

A voriety of “ shock " treatment which has given good results is the 
intramuscular injection of sulphur oil (AuiVs sw/nfe), 0-03 gramme in 1 c.e. 
This U given in doses up to 1 c.o. once or twka weekly over a period of weeks 
or months. 

Bruathing exercises of expiratory typo suoh as those recommended by 
the jVsthma Ztcsrarch Council arc olten of great value. 


BRONCniECT/VSIS 

Definition. — Bronchiectasis is a condition of permanent dilatation of 
one or more bronchi. ^Vhen it oceora in the finer divisions it is sometimes 
described os bronchiolectasis, 

Etiology. — Bronchiectasis is invariably secondary, and mar result from 
disease of the bronchi, the lung parenchyma or the plenn. Even the rare 
congenital cases are probably consequent on malformation, atelectasis 
or intra-uteriae disease. 

1. The bronchial conditions which may progress to dilatation are 
bronchitis, and any affection leading to partial bronchial obstruction, such 
as plugs of mucus, an inhaled foreign body, a tumour (simple or malignant), 
stenosis from cicatrisation and external pressure from newgrowth or aneurysm. 
Localised pulmonary collapse thus induced seems to ho the eommouest 
antecedent condition. In children, measles and whoopbg>cough are act 
uncommon causes, especially when they follow one another in rapid succession, 
although either alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pneumonia, broncho'pncamonla, collapse, syphilis and 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Fibroid tuberculosis is a common cause, hot the clinical maul* 
festatioRS are as a rule masked by the primary condition. The pulmonary 
complications of influenza are not infrequently followed by bronchiectasis. 

3. The pleural conditions which are followed by bronchiectasis are tho<c 
which lead to pleural adhesion and those which are associated with pulmonary 
fibrosis, notably chronic plourol thickening, or empyema leading to prolonged 
or permanent collapse of the lung. 

In a lesion with such diverse antecedents the age relations are ncccssarilv 
indefinite. It may ocenr at any age, but Is commonest in the third and fourth 
decades. It frequently commences in childhood, although the characteristic 
clinical manifestations may not develop until adult life. 

Sex . — In most record^ statistica there is a striiijig preponderance In 
the male. 

Soa'at tlaie . — It is noteworthy that bronchiectasis In its more severe form 
is more common in the poor than in the well-to^o. 

Pathology. — Four factors in the patbogeneas of bronchial dilatation 
have to be considered. (1) The most important is the localised collapse which 
leads to eccoudary bronchial dilatatioo. (2) Weakening of the bronehial 
walls. Most of the conditions preceding bronchiectasis tend to induce aevere 
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bronchitis and_ peribronchitis, and thus render the walls more yielding. 
^Vhere stagnation of secretion occurs, septic and putrefactive organisms 
develop, producing tryptic ferments which may act injuriously upon the 
lining membrane. The importance of the infective factor has been stressed 
by Moll. (3) Increased pressure on the walls thus weakened is the deter- 
miniag factor. This is generally expiratory in origin and due to the strain 
of cough. The actual pressure of secretion accumulating behind an obstruc- 
tion may promote yielding of the bronchial walls. In cases of bronchiectasis 
following on collapse of the lung the force of inspiration has been regarded 
as contributory, but this is doubtful and in any case is less important than 
the cipiratoiy strain of cough. (4) The fourth possibility is the traction 
exerted upon the walla of the bronchi by controcting connective tissue in 
the surrounding fibroid lung. This obviously postulates the existence of 
pleural adhesion, which is not invariably present. While this must be ad- 
mitted 03 a possible contributory (actor, its importance is certainly less 
than that of tne preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused 
with congenital cystic disease of the lung (see p. 1242). It is usually unilateral, 
and*the bronchi involved are of small eite, although in some cases the long 
may show a large central cavity, with smaller spaces around it. Bronchiol- 
ectasia is also more of pathological than of clinical interest. It occurs chic/Iy 
in children, as the result of aente broDcbo-pneamonio processes. It is said 
sometimes to follow iniluenza and possibly tuberculosis. The lung has a 
peculiar spongy appearance, to which the name “ honeycomb ” has been 
applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. 
In the former condition several of the bronchi are more or less uniformly 
dilated, and when opened out they appear like the fingers of a glove. 
Sometimes the dilatations are fusiform, at others they show a beaded 
arrangement, described aa moniliform. These forms of dilatation ore usually 
associated with emphysema and chronic bronchitis. Saccular bronchiec- 
tasis is generally localised and may be found in any part of the lung, but is 
most common in the lower lobes and near the base. This is partly due to the 
fact that the antecedent processes fall with special stress on the bases of the 
lung, and partly to the influence of gravity m leading to retention of secre- 
tions in these parts. .Altfaongb it may bo unilateral in origin, it often spreads 
and may involve both bases or even all the lobes. There may be one large 
irregular cavity, or a series of smaller globular dUatations involving the whole 
or part of the walls of one or mote bronchi. The cavities ore usually filled 
with the fetid secretion, to be described under expectoration. Wien this 
is washed away the walls are found to be thin, smooth and formed of 
thinned-ont mucous membrane. In places this may have ulcerated, owing 
to the tryptic action of the secretion, and the lung tissue is thus exposed. 
An abscess may then form, and an aneurysm sometimes develops, as in a 
tuberculous cavity. The openings of the amallcr bronchi, derived from the 
dilated bronchus, can often be recognised in its walk. In donbtfol cases the 
histological demonstration of cartilage and muscle in the walls establishes 
the bronchial ori^ of a cavity. The auirounding lung tissue w usually airless < 
and fibroid, and sometimes is almost of leathery consistence. Occasionally, 
however, It is emphyBematons, cong^ted or pneumonio. In the great 
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majority of cases tliere is a dens© pleoral adhesion over the area of lung 
involved. 

Other morbid conditions found post-mortem inclode lardaceons disease, 
gangrene of the long, empyema, pyo-pneomothoraz, suppnrative peri- 
carditis and cerebral or spinal cord abscess. Owing to the obstruction of the 
pnJmonaiy circulation which may lesnlt, engoigement and dilatation of the 
right side of the heart, tricuspid regntgitation and the results of systemic 
venous stasis are often found. 

Symptoms. — The onset is usually insidious, the symptoms developing 
daring the course, or as a sequel, of one of the acute or chronic affections 
mentioned above. In some few casea, however, they develop rapidly in 
patients previously in good health. This is particularly the case where 
bronchiectasis results from an inhaled foreign body or after general ansesthesia, 
and a rapid onset should lead to the suspicion of this. The cough in well- 
developed cases is somewhat characteristic and occurs in paroxysms. These 
are frequently induced by change of posture — for example, bending forward 
or lying down. They occur with special frequency on rising, and are usually 
associated with the expectoration of large quantities of sputum, due to 
the overflow of the secretion, accumulated in the cavities during night, 
into a sensitive or relatively healthy bronchna, which excites cough refleily. 
They also occur on retiring to bed and at long intervals daring the day. 
The sputum frequently amounts to as much as 20 or 30 ounces in the 21 
hours. It is generally extremelv ferid, although in the earlier stages it is 
not invariable, patient’s ureath is often abo malodorous, and the 
stench may pervade the room or even the house in which he lives, although 
it is not persistent. The patient is himself much dbtressed by the nnpleasant 
character of the sputum, of which he is, as a mle, acutely conscious. On 
standing in a glass vessel it can be seen to settle into three layers-^a surface 
scum of light frothy mucus, an intermediate stratum of thin, turbid, greenbh 
fluid, and a deep layer of brownish colour consisting of muco-pus, bacteria, 
anaerobes, spirochstes and potrefactiTe products, including foul-smelling 
organic acids. Fetid yellow frodies called Dittrich’s plugs can usually be 
found in the deep layer. Elastic tissue is only present when erosion of 
the wall has occurred. Hsemoptysis is not infrequent, and may occasionally 
be fatal. It may be the flrat and only symptom in some coses, which are 
referred to as dry or silent broncbiecta^. Dyspnosa b not, os s rule, apparent 
unless the condition is widespread, or unless the pulmonary or cardiac com- 

E lications are present. The general condition of the patient u at first but 
ttle affected, and there may be no fever for long period As the disease 
progresses, lassitude, anorexia and some wasting slowly dcvel^, while 
bouts of fever occur, due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilatation, and abo 
with toe amount of secretion present. In the early stages there b at most 
slight dullness at one base, with diminbhed air entry, peculiar sticky, 
“ leatoe^ ” riles, and diminiabed vocal resonance. IVhen bronchiectasb 
b well developed the signs are almost characterbtic. The patient may 
appear well nourbhed and of good colour, although on cold da^, especially 
in children, duskiness or cyanosb b often noticeable. There b well-marked 
clubbing of the fingers, generally of dnun-Btick character, and pulmonary 
osteo-arthropathy, involving many joints, sometimes develops. There may 
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be localised flattening or retraction of the chest wall over the affected area, 
with diminished movement, and the heart is drawn over to this side. The 
tcmai^g signs vary with the state of the cavity. If this is full, there is 
dimnished vocal firemitus, dullness and weak or absent breath-sounds and 
voice-sounds. If the cavity is empty or partly empty, the vocal fremitus 
is increased, the percussion note is boiy or dull, while the breath-sounds are 
bronchial or cavernous. Adventitious sounds are then generally audible, 
the most characteristic being sharp metallic or “ leathery ” riles. Broncho- 
phony and pectoriloquy are marked, and occasionally the “ veiled puff” of 
Skoda can be heard. Signs of bronchitis ate often apparent in the adjacent 
lung tissues ; compensatory emphysema may be demonstrable in the un- 
affected parts of the lung, and on the opposite side. X-ray examination 
before and after the injection of lipiodol or neo-hydriol serves to deSne the 
extent of the disease and the degree of fibrosis. Tomography may also be 
nseful. 

Complications and Sequelae. — ^Tbe chief pulmonary complications are 
septic broncho-pneumoma, gangrene and abscess. The pleura may become 
involved, giving rise to dry pleurisy, which eometimes proCTcases to empyema 
and rarely to pyo-pneumothorai, while in other cases nleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi* 
csemia and pyemia sometimes ocenr os terminal results. Cerebral abscess 
constitutes a serious and somewhat common compbeation, and may be found 
in the frontal, parietal or temporal regions, or suppuration may occur in the 
cerebellum or cord. Occasionally multiple abscesses form. Lar^ceous 
disease sometimes develops, especially in the liver, kidneys and intestines. 

Diagnosis.— -In well-developed baric cases this is, as a rule, easy. The 
history of cough, influenced by posture aod associated with copious sputum, is 
suggestive, especially when variable physical signs are observed. The develop- 
ment of the characteristic sputum with these signs renders the diagnosis 
almost certain, and the X-rays usually serve to confirm. Radiological in- 
vestigation after an intra-tracheal injection of 10 to 20 c.o. of lipiodol or neo- 
hydriol, through the crico-thyioid membrane or between two rings of the 
trachea, under local ansesthesia, or with cate directly between the vocal cords, 
ha.s greatly facilitated the dismosis of broncliieetasifl. Franklin has recom- 
mended the nasal route for the introdnetion of the lipiodol. One nostril, 
the oro-pharynx and the larynx are cocainised, then a gum-elastic catheter is 
passed along the floor of the nose into the larynx. Cocaine, or other local 
ansDSthetio, u injected down the catheter and then the lipiodol follows. An 
attempt should be made to direct the lipiodol towards the affected side by 
turning the patient towards that side. The injection should he carried out in 
the X-ray room and the patient instructed to restrain cough if possible until 
the films have been taken. The pictures obtsuned are strikingly characteristic 
and of great value. In cases with less characteristic symptoms and signs the 
distinction has to be made from chronic bronchitis, especially the fetid variety, 
pulmonary tuberculosis, gangrene or abscess of the lung, and fetid empyema. 
The distinction from chronic bronebitb may be difficult, especially in the 
early stages when the sputum is not fetid, but the paroxysmal cough, the 
copious expectoration with signs incloding bronchial breathing and sticl^ 
rales at the base, may be strongly soggestive. In fetid bronebitb the fccticl 
sputum is not constant, and the cough and sputum may occur only during 
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exacerbations of the bronchitis. Pnlmonary tnberculosis may give rise to 
difSculty, particularly in cases of apical bronchiectasis. Repeated examina- 
tions for tubercle bacilli and also for elastic tissue in the sputum should be 
made. The history, the mode of ^iread, and X-ray examination may all 
assist. It should be remembered that the two conditions may coexist and, 
this may be suspected in eome cases of fibroid tuberculosis with basic ex- 
caTation. Abscess and gangrene of the lung have a mote acute onset and 
course, but the chronic cavities left by these conditions may give rise to 
difficulty. In such cases the history may be an important aid in diagnosis. 
In fetid empyema rupturing through the lung, particularly when of inter- 
lobar origin, tbc patient is generally acutely ill, there may be a history of 
pleurisy at the onset and possibly some evidence of mediastinal pressure or 
cardiac displacement. The rare condition of congenital cystic disease of the 
lung may give rise to some difficulty (see p. 1243). 

Course.— This is progressive, but is often slow unless fever or complica- 
tions develop, though the morbid process may eventually involve the other 
lung. The sputum at first may berimply purulent, then becomes unpleasant and 
finally fetid. The disease may start in chUdhood and not lead to death until 
well on in adult life. The course Is elower in cases due to bronchitis and fibroid 
lung conditions than in those due to foreign bodies, new growths or aneuiysm. 

Prognosis. — This varies with the cause. If due to aneuiysm or growth, 
the duration of life is determined by these conditions. Bronchiectasis loduced 
by a foreign body is generally permanent, even when the Utter is removed, 
hub it is not pro^cssive. If the foreign l:^y is not removed, complications 
generally supervene, and the course may be rapid. In bionchJectaais due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxemia and geoerel 
ox local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treattnent. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolation in pneumonia and other conditions tending to fibrosis 
is of the utmost importance. This compnscs respiratory exercises, climatic 
treatment, inhalations and vaccines. 

The medical treatment of bronchiectasis consists in measures to promote 
the general health and well-being of the patient, to secure efficient emptying 
of the cavity, nnd to lessen or control the putrefactive processes occurring in 
it. The first of these involves a careful mode of life, adequate rest and 
change, n good and digestible diet, and medicines such as cod-liver oQ, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may bo pro- 
moted by postural methods, such ns bending over the edge of the bed or 
stooping forwards. This can now be effectively secured by treating the patient 
on a Nelson bed. By X-ray and iodised oil (bpiodol) the exact position of 
the cavities in relation to the trachea can be determined, and toe patient 
placed in the position best adapted to secure effective drainage. Expectorants, 
especially of antiseptic character, may be given, such as creosote, terebene, 
tar preparation.?, balsam of tolu or Peru, compound tincture of benzoin or the 
benzoates. If the spntnm is tenacious, or If much bronchitis coexists iodides 
and alkalis may be given in an ordinary expectorant mixture. To lessen the 
fetor, creosote is most frequently given in perlea of S to C Tninimn three times 
a day after food, or in an emulsion with cod-liver oil. Gnaiocol carbonate and 
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other creosote derivatives may also be tried ; sympos allii, in 60 minirn doses, 
is sometimes given, and is of value ; bnt it is not always well tolerated by 
patients on account of its taste and tendency to repeat. Although these 
drugs are hefpfui, the amount of antfeeptic reaching the cavity by the blood 
must necessarily^ be small. Attempts to secure more direct application by 
intratracheal injection and by inhalation have been made. The former 
method is now seldom ased. 

For inhalation purposes, eolurions of volatile antiseptics are employed on 
a Bnmey-Yeo mask, such as creosote, tercbene, menthol or encalyptol in 
spirits of chloroform. The mask may be worn almost continnonsly or at 
intervals during the day. The creosote vapour bath is, however, the most 
satisfactory form of inhalation treatment, and is of great value. This should 
be riven in a concrete-floored room withont fomitnre. The patient is covered 
with a smock, the eyes are protected by closely-fitting goggles, and the 
nostrils by cotton wool pings. A small quantity of creosote is heated in a 
metal dbh, on a tripod over a spirit lamp. ^Vhen the patient inhales 
the vaponr, which qrickly fills the room, violent cough is excited and the 
cavity is emptied. The ensuing deep inspirations carry down creosote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 16 minutes. When the patient becomes accustomed to 
them, they may be given daily for half an hour or longer. The results are 
often strimogly beneficial Vaccines made from the predominant organisms 
found in the sputum have been given with benefit iu some cases. Surgical 
treatment is now more often employed than formerly. Repeated washing-out 
through a bronchoscope, ot weekly intervals, is often helpful, ^ving comfort 
to the patient by diminishing the amount of sputum, and lessei^g or abolish- 
ing its fetor. Induction of artificial pneumothorax is sometimes of value, 
especially in early cases, in which it may be successful Unfortunately it is 
often impracticable, owing to adhesions, and even in cases in which it is 
carried out, the beneficial effect only persists as a rule while the collapse is 
maintained. Temporary or permanent paralysis of the phrenic nerve has 
also proved helpful, especiaUy in localised basal cases and in those secondary 
to abscess of the lung. Lobectomy or pneumonectomy is proving a satis- 
factory and effective method of cure in unilateral cases. The mortality from 
these operations has greatly lessened with recent improvements in techoiqne. 


INJURY 

External trauma appbed to the chest-wall may cause rupture of a main 
bronchus. This U especially bable to occur after severe crushing accidents. 
One or other of the main bronchi may be completely severed from the trachea. 
The chief clinical feature presented m such a case is emphysema of the neck 
and upper portion of the chcst-wall. Death osually ensues in 2 to 3 days. 

R. A. Young. 

G. R Beaumont. 



IIT8 DISEA.SES OF THE RESPIRA.TORY SYSTEM 


DISEASES OF THE LUNGS 

HYPEREMIA AND (EDEMA 

Hjpervjima o( the luaga may be either active or paaaive. In the formet 
there is an increased supply of arterial blood through the polmonsry and 
bronchial arterioles. In passive hypersemia there is engorgement of the 
pulmonary venous radicles and capillaries. With both forms there is fre- 
quently cedema, due to the exudation of serous fluid into the lung alveoli. 
The term congestion " is sometimes employed as an alternative to hyper- 
oimia, but owing to its erroneous popular use it is best avoided. 


(o) Aotivk Htperjv.uis 

Etiology. — This may occur to association with any acute inflammatory 
process aflcctlng the bronchi, lungs or pleura. It sometimes results from 
the inhalation of pulmonary or bronchial irritants, such as poisonous gases 
or heated air. Severe muscular exertion and exposure to extreme cold are 
described as causes, but the former at least is doubtful. An important variety 
is that known as at fimionaryhvptrvemia, which occurs when there 

is obstruction to the circulation in the whole or part of one luDg> from con- 
ditions such as a large or rapidly developing pleural eflosloo, on extensive 
and spreading pneumonia, or in association with pneumothorsic.^ This mar 
develop in the sound lung, or in the unailected parts of that diseased. A 
pritnatp form of acute hyperasmla, tbe “maladie ds Woillezi" has been 
recognued by French authors, but this is generally regarded os a mild or 
abortive pneumonia. 

The cRnlcal manifestations o! acute hyperemia are merged ui those ol 
the processes with which it is associated, and therefore do not need sepaiato 
description. 

(b) PassivB HyrsR£Mia 

/Etiology. — Passive bypersemia may be produced by (1) conditions im- 
peding the venous return from the lungs ; (2) those leading to increased 
resistance to the passage of blood through the piilmonary capillaries, and 
(3) failure of the driving power of the right ventricle. The commonest causes 
of impeded return are left-sided heart lesions causine overfilline of. and 
Increased pressure in, the left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
It, when the left ventricle fails and tbe mitral valve yields. Direct ohstrno* 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged bronchial glands, or from obstruc- 
tion of the lumen by thrombosis. The passage of blood through the 
pulmonary capillarUs may be impeded by emphysema, chronic brondutis. 
pulmonary tuberculosis end fibrosis of the tunes. Failure of the right 
ventricle occurs in the late stages of rigbt*8ided heart lesions, with tricuspid 
regm^tation, and as a late sequel of left-sided failure. 

Passive bypenenua is obviously in the main dependent on mecbamcsl 
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{aotora ; it is not su^rising, therefore, that gravity seems to play a part 
is the localisation of ito effects, which are usually most marked in the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 
particularly if myocardial weakness or degeneration coexists, this factor 
becomes of great importance. Kot infrequently some degree of adema 
of the bases develops, and the condition is then called hypostatic congestion. 
'If such an area becomes infected the resulting process is Imown as hypostatic 
pneumonia. Basal hypersemia and cedema of the hypostatic type also result 
from toxjemla due to diseases such as enteric fever, ^om poisoning by drugs 
such as morphine, and a** a terminal erent in many cerebral lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the* 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persists for some time, pigment 
derived from the htemoglobin of red corpuscles escaping by diapedesis Is 
deposited in the epithclitim of the alveoli and in the fibroblasts in the inter- 
alveolar septa. Id long-standing cases the lung is firmer than normal and 
brownish-red in cohar, a condition described as iroten induration. If any 
degree of mdema is present, serous fluid b found in the alveoli on post-mortem 
examination, and on section of the lung frothy serous fluid exudes, which 
mav contain some of the pigmented aivcotar cells, constituting what are 
eaifed *' cardiac cells.” Although congested and esdematous lung is heavier 
than normal, it usually floats in water. 

Symptoms.— In eligbt degrees of hypenemia these may be absent or 
negligible. In more advanced cases, they are those resulting from the im- 
peded circulation though the lungs and the deficient aeration which this 
entails. Dyspnma is the most prominent symptom, and it is generally a 
measure of the degree of hyperxmia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory m type, and in tbe latter case it is some- 
times described as cardiac asthma. In severe cases there is usually orthopneea. 
Cough is almost invariably present, and there is usually some expectoration 
of frothy fluid, which may oe blood-stained. The pigmented cells referred 
to above as ” cardiac cells ” may be found in it. Cyanosis is common 
and indicates the degree of anoxinmia. This may be associated with dis- 
tenrion of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in th«* number of red 
corpuscles. The vocal fremitxis at the bases may be diminUbed, the per- 
cussion note impaired, tbe breath-sounds weak and accompanied by rbonchi, 
crepitations or bubbling rales, although these signs ate for the most part 
due to the associated cedema. In addition, the signs of the primary condition 
in the lungs or heart will be apparent. 

Complications. — Pulmonary cedema and infarction are tbe chief com- 
plications. 

Diagnosis. — This condition has to be distinguished from (1) chrome 
bronchitis, in which case there may be some rise of temperature and the 
physical signs are mote variable and more disseminated ; (2) infarction, 

In which pain and hemoptysis of sudden onset are the rule. 

Course. — If the venous engorgement cannot be removed, it usually 
tends to become progressively worse, whereas when it results from temporary 



1180 DISEASES OF THE RESPIRATORY SYSTEM 

cardiac embarrassment, recovery is tunaUj complete as soon as tbe heart 
function is restored. 

Prognosis. — ^Tbis is so entuel;f dependent upon the nature and degree of 
the condition responsible for the engorgement that no genera! rale can be 
formulatci;!. 

Treatment. — In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frei^uently, and if possible the patient should be permitted to sit 
Qj) or to get into a chair, and encouraged to take a few deep breaths serera] 
times during the day. If the hypertemia is associated with cyanosis and 
engorgement of the tight heart, Weeding to the extent of 8 to 12 ounces may 
be helpful. If this is not practicable, the application of 6 leeches over the 
liver, or dry cupping of the bases of the lungs may be tried. Free purgation 
and tbe administration of diuretics, notably injection of mcrgalyl (salyigan) 
or neptal may also help indirectly to rcheve tbe engorgement. In cases 
associated with cardiac failure, the administration of cardiac tonics, such as 
digitalis, stionhanthua oi squills, the injection of strychnine, camphor in oil 
or nikethamide (coramine) may all be of assistance. Moderate bsmoptyais 
should not be checked, and cough, if effective, may be promoted by suitable 
expectorants. In cardiac c.asc8 a “ regime lactee ” or strict milk diet is 
advocated by some French physicians. 

(e) Acute o!i HrpEPacoTB PoLiioNiRY (Edema 

Id this condition floodiug of the alveoli with the serous oxudato from the 
pulmonsry capillancs occurs with great rapidity. 

Etiology. — It is more commomy met with s Iter the age ol 40 than before, 
although cases have been recorded id children. It is considerably more 
frequent in the female than in tbe male eex. Arterial diseaee and hyper* 
tension arc the most common antecedents, but acute or chronic renal disease 
and pregnancy may all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in diSerent cases. A heavy meal, an epileptic fit, or the adnuoistration of 
an aurcsthetic may be the unmediate cause in those predisposed. In other 
cases it may be a mauifestatioo of angio-neurotic esdema. Sometimes 
paracentesis of a pleural efiusioo is quickly followed by cedema, no doubt 
as a result of a collateral hyperacmia. It has occurred after " gassing ” by 
chlorine. In diabetes the lipsmic condition which sometimes occurs has 
been suggested os the determiniog foctor, possibly causing multiple fat 
embolism. Coronary occlusion and acute left ventricular failure arc note- 
worthy causes. In some cases dissociation of the action of the two ventricles 
has been supposed to be the cause, the right contracting forcibly while the 
left is in an enfeebled or asystolic condition. In support of this contention 
may be adduced the fact that acute pulmonary cedema has been observed after 
rupture of tbe chorda) tendicea: of the mitral valve. 

Pathology.— The alveoli ate found to be fiooded with a thin serous 
exudate. The lungs are heavier than normal, sodden, and on squeezing 
exude large quantities of greyish-yellow or pinkish fiuid. Frothy fluid or 
similar character is found in the bronchi and even In the trachea and naso- 
pharynx in hyperacute cases. 
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Symptoms. — The onset is sudden, and generally orcurs when the patient 
18 lying down, hence being most (reqaently observe at night. The patient 
awakes with intense dyspncp-a, and a sense ol auflocntion, then frequently 
tolls or luabes about in the endeavour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid, often pink in colour, may soon stream from month and nose, 
or be brought up in great gulps. The chest movements are hurried, and the 
accessory respiratory muscles arc in violent action. Vocal fremitus is 
diminished over the lower lobes. The percussion note soon becomes impaired 
over the lungs, commencing at the bases. The breath-sounds are at first 
vesicular or harsh with prolonged expiration, then become faint and may be 
obscured by bubbling rales or crepitations, audible all over the chest. Voice 
conduction is diminished. 

Complications and Sequelae. — Owing to its acute and rapid course, 
complications do not occur. Bronchitis may result as a sequela. 

Diagnosis.— The affection is usually so cbaracteristie that the diagnosis 
is ob\*ioua. In the mote protractede sees the dyspntna and the physical 
signs are not unlike those of acute suppurative bronchitis or suSocative 
catarrh and broncho-poeumooia ; but in both of these there is some degree 
of fever and the expectoration is lees copious, and when it occurs is usually 
of purulent or muco-puruUnt cliaraeter. The nocturnal onset of cedema 
may suggest asthma *, but the physical signs and the late and scanty expectora- 
tion to the latter eu^ce to distingtusb it. 

Course. — The malady usually lasts only minutes or hours. Unless it 
remits, or treatment affords relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Prognosis.— The prognosis is always verjr grave; but prompt treatment 
has saved some cases. Death may occur in less than 10 minutes, or be 
delayed for 24 or 48 hours. In the angio-neurotio type repeated attacks 
may occur. 

Treatment. — The most succeesful treatment is the immediate subcu- 
taneous injection of pr. J morphine. Good results have also followed the 
injection of gr. atropine sulphate hypodermically. These are often 

given together. Oxygen inhalation by nasal catheter or special mask such 
as the BL.B. variety may be used. Prompt venesection has been recom- 
mended, and should be tried if possible. 

(J) Chkonic P01.MONART (Edema 

This is usually the sequel of chronic passive hypcrifimia, and the causes 
and symptoms are those of that condition. It may also occur in chronic 
renal disease. In marked degrees of cedema, however, the signs may closely 
simulate those of pleural eCusiou, save for the displacement of the cardiac 
impulse. It is important to remember that some degree of bydrothorax 
may ocoxtt as a complication, and increase the difficulty in diagnosis. 

INFARCTION OF THE LUNGS 

Infarction of the lungs or “ pulmonary apoplexy ” results when a 
of the pulmonary artery becomes occludd by embolism or thrombosis. 
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etiology . — EiribcHie forms . — The obstracting plug may originate in anj 
part oi the systemic venous system, to the right side oi the heart or on iU 
valves or in the pulmonary artery itselL The commonest peripheral cause oi 
embolism is detachment oi a thrombus in cases of thrombo-phlebitis. This 
may occur in the veins of the lower extremity, or in those of the uterus after 
childbirth. Thrombosis with emboUc detachment may also develop in 
prolonged or wasting diseases, such as eutoric fever, tuberculosis end cancer ; 
in acute processes, such as influenta, septioemia and pyaemia ; and in localised 
septic lesions, such as otitis. Pulmonary embolism is not infrequently 
observed after abdominal or pelvic operations, and after the radical cure of 
hernia or bsemorrhoids. 

Intracardiao thrombi from the right auricle or ventricle, beconung 
detached, lead to embolism, and this occurs especially in cases of right-sided 
heart failure secondary to left-sided valve iesions. Vegetations forming on 
the tricuspid or pulmonary valves in septic endocarditis on detachment 
produce pulmonary infarction. Rarer causes are fat embolism after injury 
to bone or to a fatty liver, the entry of pieces of new-growtb or hydatid 
daughter-cysts into systeauc veins, and even air embolism. 

The exciting cause of embolism is not infrequently sudden movement 
or strain leading to detachment of a thrombus or vegetations. 

Thrombotic forms . — Thrombosis occurs as a secondary process around 
pulmonary emboli ; but it is probable that some coses of infarctiou ate due 
to a primary thrombosis. This condition may be produced by some acute 
or chronic pulmonary disease, eoeb as gangrene, tuberenlosU and fibrosis, 
and by atheroma of the pulmonary artery. Any process leading to chronic 
venous byperatoia may also cause it. A rare cause is tbromWpblebitis 
mjgrans. 

Pathology,— Although the pulmonary arteries are not strictly speaking 
end arteries, aince there is some degree of anastomoris between them and 
the bronchial arterioles, yet the result of their obstruction is to produw 
infarcts comparable with those in other organs. The origin of the blood in 
the obstruetM area has been much discussra. Cobnbeim regarded it as the 
result of regurgitation from the veins, a view subsequently disproved, since 
the infarct is hsmorrhagio even when the veins are also obstructed. It is 
now regarded as due to indux from tbe anastomosing bronchial capillaries 
into the pulmonary capillaries, and tbe escape of this blood from the Utter 
owing to their altered nutrition. It b generally accepted that embolism is 
much more common than thrombosu. It has been suggested that some 
infarcta are not obstructive, but are tbe result of hmmorAage fcr rluxin in 
cases of extreme passive hypcranua, and that the shape is due to tbe alveolar 
^ataWotion oi the bronc^al ares aSected. II a large emboVes tanjptd 
sudden death, it will be found arrested at the bifurcation of a Urge branch 
of the pulmonary artery, or even in one of the main divisions of that vessel. 
In such cases there has not been time for pulmonary changes to occur, and 
the chief post-mortem condition found fa engorgement of the right side of 
tbe heart. 

In post-mortem examination of cases where smaller emboli have led to 
infarction, the infarcta are nsually foond in the lower lobes, more commonly 
in the right lung. They extend to tbe aorface in tbe majority of eases, and 
can be seen before section as slightly rwed, dark red areas, with tbe over* 
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lying pleura a little roughened from inflammatory exudate. They feel hard 
and Arm, and on section are typically wedge-shaped, with the base on the 
surface and the apex centrally placed. In the rare deep-seated infarcts a 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests hasmorihage with clot formation, hence the term “ pulmonary 
apoplexy.” In some coses infarcta have a purplish hue, and are said to 
resemble the colour of damson cheese; later they change to brownish-red. 
Infarcted areas sink in water. There may be a single large infarct almost 
occupying one lobe, sometimes only a small one, or several of varying size 
and age scattered throughout the lungs. In some cases a fortunate section 
may reveal tiie embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found, hticroscopically, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a large embolus blocks one of the main divisions of the 
pulmonary artery, there is sudden intense dy^ucea, pain in the chest, 
distress, cyanosis, and rapid unconsetouaness, death resulting in a few minutes 
from asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. .In some 
eases unconsciousness develops so rapidly, and the respiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspet^ed. On 
the other band, life may be maintained for several minutea or even hours, 
the patient being uoconseious or In acute distress and anxiety with urgent 
dyspnoea, lividity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of sufiocatioo. In such cases also, death may 
result eventually from asphyxia orayncope, or the patient may slowly recover. 
In less severe forms, such as occur in cardiac and in some post-operative 
cases, there is sudden pain with difficulty in breathing, followed in a few 
hours or in a day or two by cough with biemoptysis or by the expectoration 
of deeply blood-stained rauens persisting for some days, and slowly clearing 
up. If the embolus is infective, fever, often of hectic type, results, sometimea 
delayed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent are the deep, fafioared breathing, the harsh hreath-souuds, 
and the evidence of cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are 
evidences of cyanosis and distress of less urgent character, possibly some 
limitation of movement on the affected aide, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a plenral 
rub. In some cases definite bronchial or tubular breath-sounds may be 
audible. A few-fine rales are eometimes present in the adjacent lung areas. 

Complications and Sequels, — LocaUseddrypleurisyisalmostinvariably 
present. With infective emboli, abscess or gangrene, and later empyema 
may result. In organisation an infarct leads to a localised area of fibrosis 

Diagnosis. — The dramatic coset. the biatory and the aaaoci&ted Jedons 
of the veins or heart render diagnosis easy as a rule; but it maybe necessary 
to eliminate other caosea of hemoptysis, notably pulmonary tuberculosis 
and chronic venous hyperemia. 
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Course. — As elrcadj described, death may occur from asphyxia or syncope 
in the course of a few minutes or hours, although recovery occurs in some 
very severe cases. In the less severe forms, after the initial urgent symptoms 
have passed off, recovery is often rapid and uneventful, save for pain, cough 
and bloodstain*^ expectoration. 

Prognosis. — This depends largely upon the initial shock. The prognosis 
is very grave when the patient rapidly becomes unconscious. As there is 
less likelihood of sepsis in cases due to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in the former ; 
but, on the other hand, organisation of a clot in a vein may completely remove 
the source of the emboli, while tbe source often persists when they are derived 
from the heart. 

Treatment. — The eoagulabilily of the blood may be lowered by the 
administration of 30 grains of sodium citrate three limes daUy. This is a 
wise prophylactic measure in prolonged illness, especially when a milk regime 
is being enforced. When thrombosis has occurred in a peripheral vein, such 
as in the leg, the affected limb should be imm obilised until organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is much mental distress when a pulmonary infarct forms; but nsually the 
patient is collapsed and stimulant measures are indicated, An injection 
of morphine gr. i, atropine gr. and strychnine gr. ^ Is found of value 
in some cases. If there is dyspnesa oxygen should be administered. VenS' 
section to the extent of 10 or 12 ounces may he tried to cases where there 
is marked lividity with a forcibly acting heart. Heemoptysis, when it oectus, 
should not be cheeked. Pain may be relieved by leeches, cupping or by 
application of iodine. In ca«e8 with heart failure the oppropriate’ treatment 
by cardiac tonics should be adminbtered. A few cases are on record in which 
immediate surgical aid has been available and tbe operation of embolectomy 
has been successful. 


COLIiAP3B OF THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-exT>soa)on of the 
lung, when it is referred to as atelectasis. On the other hand, collapse may 
be the result of removal of the air from long tissue previously expanded, 
when it is called apneumatosis or acquired collapse. The three terms — 
collapse, atelectasis and apneumatosis — are, however, used as synonyms 
by many writers. 


Atelectasis or Cokcerital Collapse 
Etiology, — ^This condition occutb in still-born and in premature infants, 
and probably persists to some degree for weeks or even months in weakly 
children. It may result from immaturity or from weakness of the inspiratoiy 
muscles, and from obstruction of Uie air passages by mucus and meconium. 
It may be a consequence of disease, such as congenital syphilis or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasis is due to f^nre of tbe respiratory mechanism 
to draw air into the alveoli and expand them, as occurs normaUy with tbe 
first few inspiiatory efforts of the newborn infant. 
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Atelectatic Iuq^ aie solid, aixlesa and Bmall. TKey are usoallj descriljed 
as preseotiug appearooces similar to those of adult liver as regards colour 
and consistence. In partial atelectasis the lung appears mottled, and small 
expanded areas of pinkish colour may project from the surface. The condi- 
tion is cbieily of medico-legal and pathological interest. 


AFNxtmaToais or Acodirsd CoLLaras 

Collapse of previously expanded lung may be active or passive, the former 
being due to active shrinking of the lung owing to defects in the inspiratory 
musculature, the latter to conditions disturbing the pressure relations within 
the thorax. 

1. Active PuLMOKaiiY Oollame. 

Syrionyms.— Active Lobar CoUapso ; Massive Collapse. 

Etiology.— This condition was first described by William Pasteur in 1890 
in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequel of operations, cspeciallv 
of those upon the abdominal organs, less frequently of those upon the necK 
and peWs, It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injuries, eucb as those resulting from falls from a 
bicrcle or a horse. During the War of 1914-1928, when chest wounds were 
collected in special hospitals. It was found that massive collapse was not 
infrequently an important complication of penetrating and non-penetrating 
wounds of the chest. It was also noticed in some coses after severe wounds of 
the buttocks and pelvis. 

Pathology.— 'fho mechamsm by which deflation results is obecure, and 
is the subject of controversy. Pasteur regarded the condition in the diph- 
theritic cases as due to paralysis of the diaphragm through the phrenic nerves 
or their nuclei, and in the post-operative and traumatic cases as a consequence 
of reflex inhibition of thu muscle. Briscoe, on experimental, pathological 
and clinical evidence discards Pasteur’s explanation. He maintains that the 
deflation is caused by an exaggeration of the normal phenomena of breathing 
in the supine position, in which he states that the crural portion of the dia- 
phragm alone contracts, the costal portion being in abcvance. In the supine 
position, with quiet breathing, deflation of the lower lobes occurs, and this 
13 promoted by conditions of debility, toxaemia or operation. The clinical 
maiufestations described by Pasteur ore regarded by Briscoe as the result 
of superadded pleurisy, or of inflammation of the crura of the diaphragm. 

Boland and Sheiet have put forward the suggestion that massive collapse 
is due to ohstmetion of the bronchi, followed by removal of the air in the 
corresponding lung areas by absorption into the blood stream. The obstruc- 
tion is supposed to be due to increased secretion and the inhibition of the 
cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the spine. Bomerimes the whole of one lung may be 
affected, or both lower lobes. The collapsed area is bluish-red, firm, does 
not crepitate and sinks in woter. Pleartsy or pneumonic changes may ha 
seen, and these were regarded by Fasteoi as secondary to infection of the 
deflated lung, the resistance of which la lowered, and by Briscoe as the essential 
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factor ia the prodnction of the sjmptoma. In massive collapse the heart 
and me^aatinuin are displaced toward the aSected aide, and the sound luog 
is often bulhy and distended* 

Symptoms.— The symptoms commonly commence within 24 or 48 hours 
of the injury ot operation, although they may lately he delayed for 5 to *1 
days. The onset is generally sudden, with pais in the lower part of the thorax 
or behind the stemuiiL Severe dyspnma quickly follows, and the patient 
appears dusky, cyanosed and alarmingly ill. Cough, with viscid mucoid 
expectoration, generally develops in a few hours. The latter may become 
copious and muco*pu^ent it pneumonic changes ensue. The pulse and 
respirations are markedly increased in rate, and the temperature not in- 
frequently rises to 103" F. Occasionally the onset is more gradual with pain 
and cough, and in some cases of wounds it may give rise to few symptoms 
and be discovered only on routine examination. 

Examination o! the chest shows diminished movement on the aSected 
dde, and often absence or reversal of epi^stric excursion with respiration, 
whereas the movement ou the other side may be exaggerated, lu other 
respects the signs usually simulate those of lobar pneumonia. Over the 
collapsed lung the vocal fremitus is increased, the percussion note is dull, 
the breath-sounds are tubnlar, and bronchophony and whispering pectoriloquy 
are present ; but as a rule there are no adventitious sounds, although occasion- 
ally xhoQchi and a few hne rales may be heard. In some eases the breath 
sounds are very weak or almost absent, and voice conduction is diminished. 
Over the healthy lung, loud and harsh breathinc is audible. The displace' 
ment of the cardiac impulse towards the collapsed lung is a point of cardinal 
importance. It ia noteworthy that in certain cases of gunshot wounds of 
the chest the collapse affects the coatra-lateral lung. 

Complications and Sequels.— Bronchitis, lobar pneumonia, or pleurisy 
may occur as complications. There are usually no sequels!, except that 
pleural adhe-sioas may occur. 

Diagnosis. — The most important conditions from which this malady has 
to be distinguished are lobar pneumonia, pidmonary embolism, pneumothorax 
and pleural effusion. The position of the cardiac impulse is often the deciding 
factor : in collapse ifc- is displaced towards the lung involved, in pleural 
effusion and pneumothorax it moves away from the affected side, rmereas 
in lobar pneumonia there is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration are 
frequently seen in pneumonia, but not in collapse. When in right-sided 
collapse there ia marked ^stenrion of the left lung with obliteration of^ the 
normal cardiac dullness, the ^gns saperfidally resemble those of a left-sided 
j^eumothorax; but with careful examination no such error should he made. 

distinction from pulmonary embolism m^ be difficult at first, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indications. 

Course. — The course of the affection is rapid. After periods extending 
from 2 to 6 days the temperature falls to normal, the symptoms disappear, 
the lung quickly re-expands, the heart returns to its normal position, and 
there is complete recovery. 

Treatment. — ^The admimstration of morphine and atropine before the 
aiucstbetic, propping np of the patient ia bra as soon as possible after it, 
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and the insistence npon periodic deep breaths are nsefnl measures in pre- 
venting the onset of lobar collapse. As soon as the collapse occurs, tight 
abdominal binders or strapping shonld be loosened, the patient laid flat on 
his back and gently rolled from ride to side twelve times. often results 
in cough, with expectoration of the obstructing mucus, and the lung rapidly 
re-oapands. This treatment (Sante mancenvTe) should be repeated every 
four hours if it is not successful at the first attempt. It is surprising how 
rapidly xeUef can be obtained by this simple mancenvre even in cases in which 
the collapse has been present for two or three days. Stimulant expectorants 
should be given subsequently for a few days. Injections of strychnine or 
coramine are useful if the patient is collapsed at the onset. Bronchoscopic 
aspiration has been recommended in cases of post-operative massive collapse. 
Usually no plugs of mucus are seen obstructing the collapsed bronchus. 

2. pAflSIVK PerLMONARY COLLAPSE. 

This form of collapse may afliect the whole of one long, or be confined to 
one lobe or to groups of lobules. 

Etiology.— Total collapse is generally the result of pleural effusion, 
empyema, pneumothorax or obstmetion ol a main bronchus. In a large 
effusion and in pneumothorax collapse is complete, unless the shrinkage is 
prevented by adhesions. In a emsUer effosion, the process may be limited 
to the lower parte oi the lung. Other causes ol lobar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new-growth, aneurysm or lorrign body. It also occurs in aced 
or bedridden patients, or in those with enfeebled inspiratory muscles, when 
prolonged fever has enforced a dorsal decubitus. Abdominal distension 
from tympanites or ascites can also cause collapse oi the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronctuolee, such as bronchitis, broncho-pneumonia, 
pulmonary tuhetculosls, whooping-cough and diphtheria. Obstruction of the 
naso-pbarynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — ^The deflation of the lung area may be produced in three 
ways — (1) By complete obstruction to the air from blockiDg of a bronchus 
or bronchiole, the reridual air being absorbed ; (2) by enfecblement of the 
inspiratory mechanism rimilac to tho process in active collapse ; and (3) 
by disturbance of the intrapleural piesauie by fluid or air, the lung at first 
contracting in virtue of its clastidtv until the intrapleural pressure becomes 
equal to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. 

Post mortem, in complete or lobar collapse the appearances are similar 
to those in active collapse. In lobular collapse the deflated areas are con- 
tracted and depressed briow the level of the healthy lung. They are dark 
red or slaty in colour, while the adjacent areas are pinkish and often emphy- 
sematous. The collapsed areas do not crepitate. 

Symptoms.— Total collapse of the lung or of a lobe being usually a 
secondary process, the symptoms and signs are masked by those of the 
primary condition, such as pleural efiosion, pneumothorax, growth^ or 
aneurysm. It can, however, usually be demonstrated by 5-ray examina- 
tion, the collapsed lung being apparent as a frirly dense shadow lying along- 
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sido the vertebr&l bodies. Not inirequeotly, howeret, in pleural effusion 
definite tubular breath sounds, mth broucbophony and pectoriloquy, may 
be audible In the relatively dull area above the level of the fluid pokerioily, 
and these signs ore due to the collapsed lung. In aortic aneuiysm, or less 
commonly in mediastinal, pulmonary and bronchial neoplastua, distinctive 
signs due to the local collapse may be apparent. These consist of slightly 
dimlmsbed movement of the corresponmng part of the chest srall, ffith 
diminution of vocal fremitus and impairment of percusson note or actual 
dullness. Breath-sounds are weak, sa a rale, but maybe bronchial or tubular. 
Voice conduction is increased, and in incomplete collapse crepitations are 
often audible. The cardiac impulse may be displaced towards the affected 
ride, but this is less apparent than in active collapse, and it is not infrequently 
displaced to the opposite ride by the primary condition. lobular collapse 
gives rise to no symptoms which can he differentiated from those of the 
condition inducing it. 

Complications and Course. — The long usually re-expands wholly or in 
part Viheo the condition cauring collapse heis been removed. Thus a lung 
that has been maintained continuously collapsed by artificial psenmothoraz, 
with repeated refills for as long as 4 years or more, will re-ezpand when the 
gaa in the pleural cavity is not replaced. In chronic effusion, or in largc or 
neglected empyetnata, re-ezpansion may be incomplete, and aomo faUing 
in of the cheat wall results. Fibroid changes may occur in lung tissue which 
has been long collapsed. 

Diagnosis.— This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable help may be afforded by X>ray 
examiostion. 

Treatment.— No special treatment apart from that of the condidoa 
causing the collapse is required. If a pleural effusion is slow to absorb, the 
neceesviy for paracentesia or gas rqAacement, to avoid pleural tldekeniug, 
may have to be considered. 


HiEMOPTYSIS 

It should be recognised that hmmoplysis is a symptom, not a disease. 
It is here considered eeparately because the accurate diagnosis of Its origin 
is essential to its treatment, which differs widely in different conditions. 
Definition.— The term hsmoptysis is arhitrarily restricted to the ex* 

f >ectotatioD of blood, entering the air passages from structures below the 
atyni or from the larynx itself. When the blood ia derived from the 
naso-pharynr or mouth it is Bometimes described ns spurious hemoptysis. 

^Etiology. — 1. Polmonsiy taberculoris is the commonest ca we, the blood 
being derived from an aneuryam in a pulmonary cavity, or from ulceration 
of a small vessel, or congestive processes around the early lesions. 

2. Chronic venous congestion, particularly in mitral stenosis. These 
two conditions account for the majority of cases. 

3. IsBammatoiy and destructive dlaeasea of the lungs, sir ps^ges or 
pleura, such os pneumonia, bronebo-pneumunis, especially the influenzal 
variety, abscess, gangrene nnd biODChiectaais with ulceration of the walls. 
A latent bronchiectasis without eputum may cause recurrent hcmoptyBia 
[forme hfmoptolque $iche). Fneumolcmiioais, stieptotrichcBis and ulceration 
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of the larynx, trachea or bronchi from tnbercnlods, gmnma or new-grovrth 
may also be associated with hsmoptysis. Breaking down of a caseons or 
caicareons bronchial gland la a rare cause, as also is roptnre of an empyema 
through a bronchus. 

4. Infarction of the long from embolic or thrombotic obatruction. 

5. Kew-growths of the lung, bronchi or mediastinal glands, 

6. An aortic aneurysm may cause hsmoptysis by “weeping” through 
an eroded bronchus, or by direct rupture, the latter being of course imme* 
diately fatal. 

7. Traumatio causes. — Injory may cause hsemoptysis, by fractured ribs 
wounding the long, by contusion and by breaking down of healed tuberculous 
lesions. HsBmopt3rai3 occurs ftequently in wounds of the chest, both pene- 
tratir^ and non-penetrating. A foreign body, such as a piece of shrapnel, 
may lie dormant for years, and then cause recurrent hiemoptysis. 

8. Certain abnormal blood coaditloos, chiefly leukmmia, purpura, hemo- 
philia, scurvy, imnor degrees of vitamin C deficiency and occasionally per- 
nicious anffimia. Haemoptysis occasionally occurs in the malignant specific 
fevers, especially small-pox and measles. 

9. Faiasitio causes, such as pulmonary dlstomatosis and spirochaitosis, 
are common in Asia but rare in Horope. Bydatid disease of the long may 
cause rented slight hsemonhages. 

10. vicarious menstruation.— Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to bo explained as due to leakage 
from obscure pulmonary lulons. 

11. Hemoptysis occasionally occurs in apparently healthy persons. In 
some, with high systemic arterial tension, it is probable that the pulmonary 
arterial pressure is also raised, and the condiUon may be regarded as analogous 
to the epistaxis which occurs more commonly in euch patients. Sometimes 
the hsmoptysis is due to leaking from an old arrested tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
into a broucHus is an occasional cause. 

Spurious hsmoptysis is usually due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
are spongy and congested, often from early pyorrheea. The condition U 
co mm on in anasnuc ^Is, and is, as a rule, observed in the morning. 
Haemorrhage from an enlarged pharyngeal vein is often suggested as a 
cause, but is rarely seen. Heemorrbage alter tooth extraction, and stainmg 
of the mucus expectorated after epistaxis, are other causes of spurious 
fasmoptysis. 

Pathology. — ^From the list of causes it might be inferred that the origin of 
the blood dilfers in different cases. It ma;? come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronie venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of ita branches, in aneurysm 
and mediastinal new-growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachea and larynx it cornea direct from 
the vessels supplying them. _ . , . 

Post mortem, the larynx, trachea and bronchi may contain^ clo», or 
blood-stained froth and mucus, and their walls may be stained m places. 
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Dark reddish, areas of lobolar distribatioa, due to inhaled blood, maj be seen 
in Tsnous parts of the lungs, particularlj at the bases. Sometimes this 
may induce bronchitic changes, described as hsemoptoic bronebitb. Careful 
search in cases of profuse bsmoptyris will usuallf reveal the source of the 
hsemorrhage, and in pulmonary tnbercnlosis this is generally a ruptured 
aneurysmal dilatation in a ca'rity or an ulcerated vessel, ^he aneuiyam 
may be small and escape notice imleas many cuts are made into the long. 

Symptoms. — In hamoptysis, the patient often experiences a tickling in 
the throat, followed by a gush into the mouth with a salt taste, and on 
erpectorarioQ notices blood. The alarm and anxiety this occasions lead 
to restlessness and rapid action of the heart. 1/ the bleeding is profuse/ 
cough is frequent, and large clots, together with liquid alkaline blo^, may 
be expectorated to the extent of 20 or 30 ounces in a few hours. The bleeding 
may cease temporarily, to recur at intervals for several days, until the patient 
becomes blanched, weak and syncopal, with rapid, weak pulse. Is any 
profuse haemoptysis, death may occur in a few minutes, either from asphyxia 
or syncope. In the former case, the blood, at first bright and arterial, is 
soon dark and frothed, while the patient becomes cyanosed and livid. Is 
sUghter degrees of htemoptyria there may be only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for some days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the blood pigment. 

Diagnosis.— This mvolves two problems— first the dllTereDtiatioD from 
bsmatemesis and spurious bsmoptysls, and secondly the recomtion of the 
cause of the hemorrhage. If the patient is seen at the time of the bleedbg 
the first of these is easy. The nature of the blood, and its association with 
cough and possibly with pulmonary or cardiac signs, are conclusive. When the 
diagnosis bos to be made upou the history ^ven by the patient or by 
friends it may be dlScolt, esp^ially in tbe absence of physical signs. 

In bsmatemesis there is frequently gastric pain and faintness befors 
tbe vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid haematin, and is eometimes mixed with food. The fact that In hsmop* 
tysis blood may be swallowed and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood was coughed or vomited up. They should then he 
questioned as to whether sputum was brought up on the following day, and, 
if BO, whether it was blood-staioed. In cases of doubt the javestigatiqn of 
tbe pulmonary and abdomiosi physical signs, when the patient's condition 
permits, may decide the diagnosif. 

The utmost caution should be exercised to exclude tnbercnlosis before 
making a diagnosis of “ spiuious hiemoptysis." Only when there are no 
pulmonary symptoms, signs or X-ray indications, and when some obvious 
cause, such as aniemia or pyorrbcea, is found, is it safe to do so. ... 

^Yhile distinguishing between the various causes of hiErooptysb it u 
well to regard and to treat it as due to pulmonary tuberculosis until some 
other cause is conclusively established. The sputum shonld be examined 
for tubercle bacilli on eeveral occasious, tbe temperature recorded and the 
physical signs including X-ray appearances most carefully watxdied. 
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' The presence of a ralTnlat lesion, especiallp nutra! stenosis with signs of 
pulmonary engorgement, may render the cause of hjemoptyais clear. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and siga^ may throw light on the diagnosis or 
suggest some investigation which will serve to establish it, t.g. examination 
of the sputum for parasites and hydatid booklets, the eytological examination 
of the blood and an Z'lay examination. 

In other cases, as in bionchiectaais, abscess or gangrene, the history, 
the phymcal signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis (forme slche), the condition 
may be revealed only by Hpiodol injection. 

Bronchoscopy may m of great valoe in revealing the presence of adenoma 
or carcinoma. 

Prognosis. — Apart from haemoptysis, which is rapidly fatal, due to 
aneuiysm or pulmonary tuberculosis, the immediate prognosis in cases of 
pulmonary hsmorrhage is not unfavourable, even when it continues for 
day^. The ultimate prognosis depends upon the cause. 

Treatment. — This is so entirety dependent npon the cause and origin 
of the bleedbg that reference should be made to the corresponding diseases. 


EMPHTSEXtA OP THE LUNGS 

Emphysema of the lungs, or alveotar^ectasis, U a condition of distension 
of the alreoli \ it is usasUf prcgrtesiresa^ is associate witb de&aitechaoges 
in the inter-alveolar walls. The following varieties are general) v recognised— 
(1) Large-lunged or hypertrophic ; (2) smalMunged or atrophic,* (3J com- 
pensatory ; (4) acute vesicular ; and (51 acute interstitial emphysema. 
The last-named conditiou has no relatiou to true emphysema except in name, 
but will be described in this group for convenience. 

1, LAROE-LrwoRU OB HTFEBTBOPmo Eitphtbzma (Spbstaktjve OB 

lOIOPATBlO EufHVSRUa) 

This is a chronic affection and is nsually bilateral. 

iEttofogy. — Predispoting catues. — ft may occur at any age, even in 
childhood, but is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or prolonged 
muscular eSort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy weights. Dusty occupations also favour its 
onset by leading to bronchitis and cough. 

The common exciling cause seems to be the strain of prolonged and repeated 
cough, induct by chronic brondutis, bronchiectasis, asthma, whooping- 
cough, cigarette smoke inhaling, and other causes of irritation of the upper 
air passages, , , , , , 

Pathology. — The pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
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theorj. Yillomia suggested thst the essential lesion was a fattj degenera- 
tion of the alveolar walls, while Cohnhetm believed that there was a congenital 
defect of the elastic tissue of the lung. (2) The inspiratory theory, first 
suggested by Lacnnee and developed by Gairdner, postulates the force of 
inspiration as the distending agent. (3) The expiratory theory, first enunci- 
ated by Mendelssohn, was independently brought forward and established 
by Jenner. The distension of the alveoli is regarded as due to the eSect of 
forced expiration and cough. Jenner pointed out the special and earlj 
involvement of the apices, the anterior and lower margins oi the Inngs ; in 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to calcification of the costs! 
cartilages, the chest becoming fixed in the inspiratory position and the lung 
permanently expanded in conaeqnence. The expiratory explanation b 
now generally accepted, and emphysema is regarded as the result of increased 
intra-alveolar tension, due to violent expiratory efforts, acting on walla 
weaVened by congenital defects, by Infiammatory processes or by toxic 
agents, such as alcohol (Nothnagel). 

The chaTactenatic eonlormarion of the chest is ususiiy cppaient (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
cardium may be almost completely obscured. They are pale in colour, even 
in town-dwellers, a condition called albtnum of the lung oy Virchow. They 
are soft and pit on pressure, and. as described by Laeunec, give the sensa- 
tion of a down pillow. The surface of the lung under the pleura shows a 
finely vesicular appearance, due to the dbtenston of the alveoL, the vesicles 
often beine nearlv as large as pins* heads. Kot infrequently large bulls 
or blbter-Uhe protuheiances, vat^ng in size from a pea to a Spanbh olive, 
occasionally much larger, may be seen proieetbg the surface, particu- 
larly at the apices and margios. These bn^ when inched show fine fibrous 
bands crossing them, the remains of inter-alveolar walls and of atrophied 
blood vesseb. It was formerly enstomary to refer to such cases as b^oos 
or marginal emphysema and to describe those in which the dilatation b less 
obvious but more widely difiused as general emphysema ; but the conditions 
are bo commonly associated together in varying degrees that little is gained 
by 80 doing. On section the lungs arc pale and dry, except at the bases, 
where there is frequently some cedema in advanced cases. The bronchi 
may show some general Natation. IVhea bronchitis coexists, muco-pus can 
be squeezed from the cross-sections of these tubes. As pointed out by Fowler, 
pleural adhesion b relatively nneommon. The infundibula and alveoli are 
dilated, and the inter-alveolsr walb are thin and atrophic, even disappearing 
wholly or in part. The dbteoaion and coalescence of adjacent alveoli iMult m 
the formation of buUai. The calibre of the pulmonary capillaries b diminbhed 
by stretching of the alveolar walls, and where atrophy of the inter-alveolar 
septa occurs the capillaries are destroyed. These two processes result in a 
considerable dimimition in the total aerating sarface, and cause the dyspnoea 
and cyanosb characteristic of the disease. Moreover, the normal anasto- 
moses between the terminal bronchial and pulmonary capillaries increase 
considerably, and some of the blood in tbe latter may therefore fail to reach 
the alveoli and so escape aeration. Atrophic changes in tbe elastic tissue 
have been described. In order to maintain tho circulation through the 
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d i m in ished capillar 7 area, the right veatricle hypertroplues and the resultant 
raised blood presame aometimea induces atheroma of the pulmonary artery. 
Emphysema being a progressive lesion, and the defective aeration of the 
blood perhaps interfering with the auction of the heart muscle, cardiac 
failure eventnally ensues, causing tricuspid legu^tation, engo^ement of 
the right auricle, and the visceral efiecta of venons engorgement, sneh as 
“ nutmeg ’’ liver. Cabot states that tme emphysema is often not found 
post mortem in cases so diagnosed during life, and prefers to designate the 
clinical entity here described as “ the Barrel Chest.” 

Symptoms. — Dyspnoea of varying degree is the most characteristic 
symptocn. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspnoea 
is marked and becomes extreme in the bronchitic or "asthmatic” attacks 
and in fogsy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. Varying degrees of polycythemia may bo 
observed. The patient may walk aboat with a more extreme degree of 
^anosis than in any other condition except congenital heart disease. 
Cflubbing of the fingers of moderate degree is common. Congh b usually 
due to the associate bronchitb, and b worse in the winter and in foggy 
weather. It is frequent, noby and often backing and paroxysmal. Expec- 
toration is abo the result of the bronchbl catarrh, and varies from a few 
grey mucoid pelleta to copious muco-pus. 

The chest is enlarged, particularly in the antcrio-posterior diameter, 
the upper thoracic spine is rounded and kyphotic, the sternum protrudes 
forward, and the angle of Loub b prominent, the genera) effect being the 
so-called barrel-shaped chest. The riba run forward more horixoataDy 
and the intercostal spaces are wider than normal, the cheat being as a whole 
in the inspiratory porition. The respiratory movementa ate much restricted, 
the patient elevating the rigid thorax with little expansion on taking a 
deep breath, so that the inspiratory increase at the level of the nipples may 
be only half to 1 inch, instead of the normal 2| to 3 for an adult. There 
is often filling and even bulging of the supra-clavicular hoUow, while the 
neck appears short, the stemomastoids stand out, and the jugular veins 
are full. A zone of dilated venules, the " cmphyBematoos girdle,” b often 
present along the line of the costal attachment of the diaphragm, but b not 
patbognomomc. The cardiac impube is not visible as a rule, and may only 
be felt with difficulty, but epigastnc pulsation b usually apparent. Vocal 
fremitus is diminished, and the percussion note b hyper-resonant. The 
superficial cardiac dullness is greatly duninished oe even absent, and the 
lower limit of pulmonary resonance may extend to the costal margin, back 
and boot, the hepatic dullness being encroached on or obliterated. 

It IS said that in bullous emphysema the breath-sounds are harsh over 
the outer part of the upper lobes in front, and weak at the bases.^ In general 
emphysema the hrea^-eounds are weak everywhere, inspiration b short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracic muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rates may be heard at the bases or at the sfeinal margins. If 
bronchitb b present, scattered rhonchi may be audible. Vocal resonance b 
generally slightly diminished. The heart-sounds ate weak and distant, 
and in late stages a tricuspid systolie murmur may develop. The " vital 
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capacity ” of the Inngs, meaaared by a apirometer, ia often redaced to one* 
half or leas. Examination by the X-iays shows increased extent, and undue 
transradiancy of the long tiasne. They show the diaphragm lower in position 
and Battened, and the costophrenic angle widened. The liver Is sometimes 
palpable, possibly from downward displacement by the bulky lung, bn 
more often from enlargement due to passive hypersmia. The spleen may 
also be depressed and enlarged. 

Complications.— Bronchitis U the commonest, and often constitutes a 
vicious circle. Asthmatic attacks, so-called bronchial asthma,” are common 
in later stages ; on the other hand, spasmodic asthma may he the cause of 
the emphysema. Pneumothorax and interstitial emphysema may occur 
from rupture of the bullae, although these accidents are surprisingly rare. 
Pulmonary tuberculosis is sn occasional comphcation of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may mask 
and obscure the early stages. Right-aided cardiac failure, with its tram of 
consecutive changes, is a late and often terminal complication. 

Diagnosis. — This is never difficult in advanced cases. The slighter 
degrees may be more difficult, and the diagnosis is then largely a matter of 
inference from the aasociatioQ of cbionie cough and dyspnena, with physical 
signs of hyper-resonaoce and prolonged expiration. 

Confusion may occasionally arise in regard to pneumothorax and pul- 
monary tuberculosis. Careful record of the symptoms and signs and the 
investigation of the sputum generally suffice to distinguish these conditions. 
In doubtful cases the X-rays will assist. 

Course.— Emphysema is progressive, unless the cause is removed or the 
eSeets of the disease are mitigated by residence in a warm, dry cUmate, 
especially in the winter. Conversely, residence m unsnltable districts, per- 
sistence in detrimental employment, and repeated attacks -of bronenitis 
accefenite its course. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts on increasingly cripp^g 
efiect, and it certainly shortens life under urban conditions. A vital 
capacity” of leas than 60 per cent, of the normal is of serious import. The 
advent of severe bronchitis or of cardiac complications may aBect the 
prognosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of thecauses of cbronlo cough and increased 
intra-alveolar tension. In any person with hereditary tendency to emphyserna 
or to winter cough, the questions of occupation and place of residence should 
be carefully considered. When the disease is established, the patient, if iu 
a position to afford it, should spend the winter in a warm, more equable 
cbmnte, cither abroad or at the south-west coast of England. 

Various attempts have been made to increase the respiratory ventilation 
of the lungs, e.^. by compression of the chest during expiration, by expiring 
into rarefied air, by breathing compressed air or by expiratory breathing 
exercises. In the compressed ait chamber treatment, the patient entew a 
special iron chamber fitted with a window, and the air pressure is raiMa 
daring the course of half an hoar to 15 atmospheres. He remains at this 

E ressuro for an hour, and is then decompressed to normal during tbs next 
alf-hoor. These baths may bo given every other day and gradually increased 
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in deration and freqnency. This treatment i3 often belpfol in cases of emphy- 
sema associated with bconchial spasm or with bronchitis. Cases with marked 
arterial disease or with much rigidity of the chest-wall are nnsiiltable for this 
form of treatment. 

The diet should be simple and easily digestible, especially in the later 
stages. If there is epasmomc dyspncea or asthma, no late meal should be 
permitted. Cod-liver oil or halibat-Uver oil in the winter seems to help some 
patients. Clothing should be warm, but the excess of under-garments, often 
worn in fear of chiS, is harmful. 

In other respects treatment is largely symptomatic. In acute bronchitic 
attacks the measures to be adopted are in no way different from those in 
bronchitis uncomplicated by emphysema. In the more chrome bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneficial. Terebene (nun. 10} in emulsion or in capsule has 
been recommended. Counter-irritation to the chest by liniments, such as the 
lin. terebinthinsQ aceticum, is often coroforring to the patient, when cough is 
troublesome. When asthma or paroxysmal dyspnma occurs, antispasmodic 
drugs aud measures similar to those need in spasmodic asthma may be 
employed. When cardiac failure supervenes, the appropriate treatment 
muat be vigorously applied, If there is marked cyanosis and venous engorge- 
ment, oxygen administration, venesection, leecmng, putative and dinretio 
drugs may be employed, and digitalis and other cardiac tonics administered, 
^erican authorities have suggested the use of an abdominal belt to 
inersass the intra-abdominal pressure and raise the diaphragm. 

2. SMXLn-LuNaEi) Eufhtsbiu (ATBonno or Sexils Eufhtszua) 

^Etiology. — 'This conditioo occurs in old age and forms part of the general 
atrophy of the tissues. 

Pathology. — ^The alveolar walls become tlunned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from tme emphysema, although the result is to produce a diminished 
ares for aeration. Post mortem the longs are small and do not bulge or 
obscure the pericardium. They arc often deeply pigmented, and are more 
spongy than normal, but althoogh haUas occur they are small. On section 
the lung tissue is bloodless and friable. The bronchi may be slightly dilated 
and show catarrhal changes. 

Symptoms. — ^These are slight and are masked by the enfeehlement due 
to the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is small, fiat and thinly covered, the movements ate 
poor and there is elevation of the chest as a whole, with poor expanrion. 
Kountz and jUeiander maintain that there is very little diminution in vital 
capacity, that the movements of the diaphragm are increased and that the 
intervertebral discs ate abnonual. There is little cyanosis, and no clubbing. 
The vocal fremitus is unaltered or dightly diminished. The ^Tcasslon note 
is hyper-resonant, but there is no encroachment on the cardiac and hepatic 
areas of dullness. Breath-sounds ate weak, and there is but little prolon^- 
tion of expiration. Ebonclu and rSlca may be heard, especially if bronchitis 
is present, or if the heart is failing. 
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Diagnosis. — ^Tlie condition Is generallj bo obrioos that no diiScttltj 
amcfl. 

TreatmenL — ^This is cbieS^ a matter of caiefol regimen and diet, with 
treatment of coexisting bronchitia or cardiac failore. 

3. COilPESSATORT EifTHrSEitA, (LOCALISED OR SeCONBABY EwPHYSEMa) 

Etiology, — Localised emphysema is a sequel to some process indadng 
collapse, contraction or destmction of areas of long tissue. It may be lobular 
in dmribation in bronchitis, broncho-pnenmonia, tuberculosis and diphtheria. 
It may aSect one or more lobes, or the whole of one long, especially in cases 
of fibrosis following tnbereulosis, pnenmonia, chronic pleu^ efiosion and 
empyema. 

Pathology. — is generally conceded that the in^irato^ theop^ of 
Laennec and Gairdner satisfactorily explains the genesis of this condition. 
When shrinkage of an area of long occois, the chest wall may fall in, if there 
is pleural adherion, bat otherwise insiHration tends to expand the normal 
parts of the longs. None the less, it must be admitted that the ezpiratoiy 
strain of cough may assist in its pr^nction. 

Although it may be compensatory and physiological at its inception, it 
is dcmbtfiu whether a true nypertremhy takes place after adolescence. In 
any case it soon leads to atrophy of the alveolar walls, as in true emphysema, 
and thus becomes pathological and harmful. Post mortem the eondiUoa 
may be found in an upper lobe aronnd contracted scarred lung tissue, or in a 
lower lobe when the upper lobe is contracted or ^sorganised. In cases where 
ons Inng is fibroid and contracted, compensatory emphysema may be found 
throaghout the sound lung. The resulting adaptations caused by enhme< 
meni of one part and shzmldng of another may produce some striking 
placements, the lower lobe extending upwards nearly to the clavicle, or the 
anterior margin of the sound lung crossing the mid line. The general 
appearances are closely similar to those of ordmary emphyseniB, except 
that bnllffi do not occur, at any rate until the process is advanced and definitely 
pathological 

Symptoms. — This conditton does not prodneo symptoms that can be 
difierenUated from those of the primary disease. When it affects a lobe or 
the whole of one lung, there is hyper-resozumco over the area involved, which 
often contrasts strikmgly with the dullness dne to the primary lesion. The 
hyper*resonance may extend across the Btemnm and even for an inch or more 
beyond it. The heart is displaced towards tho side where fibrosis is in pro* 
gresB. Vocal frcimlns and vocal resonance are little altered, but may be 
increasedat first and subsequently diminished. In the early stages, when there 
is alveolar dilatation without degeneratiTe mural changes, the breath'sounds 
are exaggerated, harsh or puerile, but when such processes develop, they 
become weak and there are indications of dyspnoea and cyanosis on 
exertion. 

Diagnosis. — This is easy, owing to the difierence between the diseased 
and “ compensatory ” areas, and to the iodicatlona of contraction and dis- 
placement. 

TreatmenL — No spedal treatment apart from that of the primary coadi* 
tion is required. 
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4. Acute Vesicular EiiynTSEiii. 

Although CQStom has isdaded this condition with emphrscma, it is in 
reality only a temporary acute distenaion of the alveoli resulting from any 
condition causing widespread obstruction of the smaller bronchi. It is 
fiometimes observed after death in caece of acute bronchitis, whooping-cough 
or asphyxia aud in anaphylactic shock, and its existence may be inferred in 
severe asthma. Post mortem the lungs arc bulky and the alveoli distended. 

The symptoms ate depfendent upon the primary condition, although 
dyspneea is invariably present. The chest is found to be fully expanded, the 
vocal frenutua la diminished, the percusMon note is hyper-resonant, and the 
breath-sounda vary with the condition inducing it. 

6. Acute Interstitial Emphtsema 
la acute interstitial emphysema air is present in the stroma of the lungs, 
and in the subpleural connective tissues. It may follow external trauma, 
such as fractured ribs, or wounds penetrating the lungs. The alveoli may 
rupture with violent expiratory efforts, as occur in whooplng>cough or 
inuaencal bionclio-pncumouia. It may occur in diphtheria. The air some* 
times tracks along the pulmonary roots to the memastinum, end appearing 
in the neck or on the chest-wall gives rise to surgical empbjBcma. 

Post mortem, mbpleural bulls may be seen rontsining air, and on section 
of the lung minute air bubbles may be found in the intcr-alvcolar connective 
tissue. A diagnosis cannot be made unless the physical signs of surgical 
cmphyseina are present. The ait is usually completely absorbed, and a 
perfect recovery takes place. No spedel treolment is reqmred beyond keep- 
ing the patient at rest, end giving sedative drugs to allay cough. 


ABSCESS OF THE LUNG 

Definition. — Abscess of the lung Includes any circumscribed coUection 
of pus formed in the long tissue, but softened tuberculous areas and bronchi- 
ectatic accumulations arc usually excluded. 

etiology.— Pffidisporfn^ em«e». — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
abo any conditfons lending to diminuhed reeistance locally in the lung, sneh 
as injury, disease or exposure. 

Exciting cawes . — These are pyogenic organisms, which reach the lung by 
inhalatioQ, by extension from adjacent suppurative processes, or by^ tte 
blood stream, either directly or in septic emboli. The common organisms 
found are streptococci, stephylococrf, the pneumococcus, Eriedlander’a 
pneumo-baeflius. Bacillus welchii and the Bacillus coU — fiometimes acting in 
conjunction with putrefactive boctwia. Spiroohstes, Bacillus jusijormis, 
treponemata and anaerobic organbmB ate often present, especially after 
rupture has occurred. Pulmonary abscess may form under the following 
conditions : 

(1) After inhalation of foreign material into a bronchus. This may be a 
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foreign body, or may occur in assoaatios with septic conditions in the nose, 
HBsopharynx and larynx, or daring and after operations in these regions. 
These are referred to as inhalation abscesses, though some pist-operative 
cases are regarded as doe to embolism and not to inhalation. (2) As a 
tesuit of Jobai or lobnlar pneumonia, eapccially after the dtglotition and 
aspiration varieties of the latter. Sneh abscesses are sometimes called meta- 
pneumonio. (3) Embolic causes — in py®mia, or following on septic pul- 
monary emboli due to right-aided septic endocarditis, or derived from distant 
septic processes, such as otitis media, and infective thrombo-phlebitis. 
Ammbic abscess occurs occasionally after dysentery, and pulmonaiy abscess 
may be found as a rare complication of enteric fever. (4) From infection 
of the long tissue due to spread from adjacent disease. This may occur 
in bronchiectasis, in ulcerating new growths of the lung, bronchi, cesophsgua 
or mediastinal glands, in caries of the vertebra or ribs, and in suppuratmg 
mediastinal glands. Huptoro of an empyema, of a sobphrenio abscess, of 
a Uvet abscess, or of infected hydatid cysts of the lung or liver may aUo 
lead to pulmonary suppuration. Ten per cent, of cases of abscess are due 
to new growths. (5) As a sequel of perforating chest wounds, or of fractured 
ribs pieremg the lung. 

Pathology.— Abscess uf the lung is generally single and basic when con- 
sequent on pneumonia, whereas embolic abscesses are often small and multiple 
and may be found in any part of the lung. Abscesses due to extension from 
adjacent disease are generally solitary, and are often large and inegular. 
The walls of acute absceosea are generally formed of congested and cedematons 
lung tissue, or of a tone of aQreeoIveo pneumoua. Since acute abscesses 
commonly rupture quickly iato a bronebos, a fibrous capsule is unusual, but 
in chronic abscess there is often considerable fibroid change in the neigh^ui- 
ing lung tissue. The pleura may become involved over superficial smeesses, 
leading to empyema, or to pyo-poeumotborax if rupture follows. 

Symptoms. — Abscess may develop iosidloualy, with comparatively sUght 
symptoms. More commonly they are on intensification of those due to the 
primary or antecedent condition. The patient often appears seriously ill, 
the fever becomes of septic type, remitteut or inteimittent in character, aad 
ofahighrange. Rigors and sweating are common. Tbepalmonarysymptoms 
at first may be only slight cougb with scanty muco-puruJent expectoration. 
Dyspneea may be present and pain of aente character develops if the pleura 
is involved. Hemoptysis occurs in 70 per cent, of cases of abscess. A con- 
siderable leucocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may he offensive, even before mptnre into a bronchus occurs, 
followed by the sudden expectoration of a large quantity of pus. The pus is 
sometimes unpleasant or offensive-emelling, but has not the extreme fetor 
of gangrene. Microscopical investigation demonstrate the presence of 
pulmonary debris, especially elastic tissue, together with pus cells and micro- 
organisms. After the expectoration of the pus, the ternperature nsually falls 
and the general condition of the patient is much improved, though congb and 
expectoration persist. In chrome cases after rupture the temperature may 
become irregular and periodic, a few days of normal tempera tore ^ing followed 
by a period of fever and later by increased expectoration. The ph^i«! 
signs in a deep-seated or small abscess are often inconspicuous, and comprise 
slight duUneaa over a small area, weak breath-sounds and possibly a few r£lee 
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in the surioundiQg infilttated or oedematous lung tissue. With a large or a 
fiuperhcial abscess, the signs before rapture may be those of consolidated or 
collapsed long. After evacuation occurs, the characteristic signs of excava- 
tion trstralfy deveiop at once. In mu/tipfe embolic abscesses the signs are 
usually those of disseminated broncho-pneumonia. 

Complications and Sequels. — The commonest complication is dry 
pleurisy.^ This may progress to empyema, or to pyo-pneumothorax, if 
rupture into the pleura occurs. In some cases mediastinitis or pericarditis 
may develop. Gangrene is described, bnt is a rare sec^ucl. Metastatic 
abscesses may be produced in other parte of the body, especially in the brain, 
and meningitis is a rare and serious complication. The most important 
sequela} are fibrosis of the lung, with bronchiectasis, pleural adhesion, and 
rarely indurative mediastinitis. 

Diagnosis, — This is difficult before ruptore, bnt abscess may be suspected 
from the gravity of the symptoms in relation to the history and signs, especially 
if lencoc;^03ia and fetor of the breath are present. X-ray eiaminatioa may 
bo helpful, by demonstrating a localised ahadow before rupture, and excava- 
tion afterwaros, and abo byestablbhing the situation of the abscess. Afluid 
level can often bo seen in films taken in the erect position. The sudden 
azpectorarion of pus, followed by retrogression of symptoms and signs of 
excavation is very suggestive of abscess. After rupture baa occurred the 
difierential diagnosb has to be considered from ; 

1. Interlobar empysmu.— This may bo very difficult or eren impossible. 
Id this condition the signs are generally most marked in the region of an 
interlobar septum, there may he some caidiao displacement, and the sputum, 
though puiulent, does not contain elastic tissue. 

2. BfoncAtectens. — ^The history, the characteristic cough and epatum, 
and the variation of the physical signs with the state of the cavity usually 
suffice to distinguish this condition. An X-ray examination after Upiodol or 
neo-hjdiiol will distiuguish in doubtful cases, since they do not as a rule 
enter the abscess cavity and the appearances in bronchiectasis arc char- 
acteristic. 

3. Gangrene of the lung . — The diatinctioD is not always easy in acute 
abscess, since the two processes are closely related. The extreme gravity of 
the patient’s general condition and the horrible fetor of the breath and sputum 
are the most characteristic features of gangrene. 

4. Tvherculoue excavation . — The history, the distribution of the signs, and 
the characters of the sputum, includiug the presence of tubercle bacilli, are the 
distinguishing indicatioos. 

6. Purulent hronchilis . — The history, the widespread physical signs, and 
the alsence of clastic tissue from the sputum usuallyserve to establish the 
diagnosis, and lipiodol or nco-hydriol investigations may be helpful. 

In multiple or nyffimic abscesses, it is often impossible to recognise the 
condition, though it may be suspected from the severity of the symptoms 
and signs. In any doubtful case an X-ray examination or tomography 
should be carried out, if the condition of the patient pennite. "Hie possibility 
of malignant growth as a caase of ahseess ahonld be borne in mind and, when 
necesssary, bronchoscopy as well as Upiodol investigation carried out. Ex- 
ploratory puncture as a means of diagnoais is dangerous and should be 
avoided. 
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Prognosis. — ^TLe prognoaiB, tbougb prave in many cases, is better tiian 
might be anticipated. Many of those in which rapture into a bronchus occun 
recover. Death ts inevitable in the pysemic cases. 

Treatment.— (!) Medical . — In acuta abicesses medical measures should 
be employed, Bince in a tonsideiahle pioporticm o{ cases, recovery may occur 
after ruptnre, especially when the abscess is in the upper lobe. Before 
rapture the treatment should ba similar to that for sente pneumonia. After 
rupture, e%'scnatioii should be promoted by *' tipping,” or postural drainage. 
The Nelson bed is of great value in this connection when tne relation of the 
abscess to the nearest patent bronchus has been determined by X-ray examina- 
tion. Expectorant drugs nnd antiseptics, such as creosote, should be em- 
ployed. Antiseptic inhalations may aUo be used on a Bumey-Yco mask, as 
for bronchiectasis, or creosote vapour baths may be given. In like manner 
intratracheal injections of menthol, gnaiacol and olive oil have been employed 
with benefit. In cases vrith spmbmtes, treponemata and anaerobic oi^nisms 
in the spntum, introxunous tojections of ealvarean or neo-srsphenamine may 
be administeted with benefit. 

(2) Surgical . — If spontaneous rupture does not occur after the abscess 
has become localised and encapsulated, operation is indicated in order to 
prevent the walls becoming tluck. Rcp.vted bronchoscopio aspiration U 
sometimes employed after rnptuie, and at times gives aatisfactory results. 
If, after mptuic, there is not satisfactory progress towards cure wHHn 6 weeks, 
clinically and radjologically, surgical treatment ehonld be considered. Thor- 
acotomy and open t&ainage is the operation generally employed. This is 
now ustrally carried out in two stages : (a) a preliminary ex^uro of the 
plenra by rib resection and pactisg with gauze, to ensure adhesion of the 
plcnra ; (h) some days later the absceas is opened along the course of an 
exploring needle. Artificial pneamothoraz has been rccoznzDendod, especially 
in deep or centrally placed abscesses. There is a risk of rupture into the 
pleura, more particularly ahen re-expansion of the long wjpermitted. For 
this reason, this form of treatment is rarely advisable. Phrenic evulsion 
may aid in the evacuation of a chronic abscees, either alone or after thoraco- 
tomy. Pneumolysis, lobectomy, and thoracoplasty are also used in the treat- 
ment of chronic abecess. Lobwtomy eeems bkely to bo the most satisfactory 
in chronic cases in which it is practicable. 


GANGRENE OF THE LUNG 

In this condition localised or diffuse areas of lung tissue undergo putre- 
factive necrosis. 

iEtioIogy . — Predievosing causes. — ^Tbeie include old age, over-indnlgence 
in alcohol, general deoilitr, diabetes and insanity. In certain rare eases, 
especially alter broneho-puenmonia complicating measles, gangrene of ^he 
lung is met with in children. 

EzeUing comes and asstxiaied conditions . — These are, in the main, identical 
with those of pulinonary abscess (aee p. 1197). In addition, the pressure of 
aneurysm or oi new-growth on brandies of the pulmonary artery may lead to 
gangrene. The causal ergaoirms are also very rimilat to those found in 
abscess of the lance, and include ataphylococci, streptococci, parcinre, tie 
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Micrococcus tdragenus, the BaciUus ccli eommunis, the B. pyocyaneus, the 
B. fusiformis with its associated spirochaete, and various anaerobes. In 
some instances acid-fast bacilli, closed as Btreptothrice®, occur. Some of 
these organisms yield putrefactive products, with the liberation of phenol, 
indole and skatole compounds in the long. 

Pathology. — ^It is not quite clear what are the factors determining 
whether absce&s or gangrene occutb in on infected area of lung. Doubtless 
the general resistance of the body, the degree of local vascnlar disturbance, 
and the virulence of the infecting organisma all play their part. Laennec 
first described the two varieties of gangrene, the circumscribed and the 
spreading or diffuse. Around the former there are indications of a line of 
demarcation, formed by congested lung tissue, which may present the appear- 
ance of red hepatisation. The sarrounding lung tissue is invariably some- 
what mdematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to grcenish-blaclc. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly reeking 
ilaid, containing shreds and masses of necrotic long tissue. When this is 
discharged, excavation results, and isolated vessels mav ha seen running 
aeron the resulting cavity, the walla of which are rough and covured with 
fetid pus. The diftase variety of gangrene is less common ; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one long 
znav bo affected. In both forms, the overlying pleura is intensely infiamed, 
and empyezaa or pyo*pneunothorax may be prodneed. 

Symptoms.— These are similar to those occurring in abscess of the lung, 
but ate more acute. Thepatient is desperately ill, ngoxs are mote common 
and sweating is more profuse. The breath has a peculiar fetor, which, on 
account of the presence of the skatole group of putrefactive products in the 
gangrenous lung, has an almost f®cal odour. The sputum is intensely 
offensive, and on standing separates into three layers, similar to those. of the 
expectoration in cases of bronchiectasis. Elastic tissue is usually present, 
but it may undergo rapid dimutegrarion. Hwmoptysis is not lufrequcnt 
and may prove fatal. In rare cases gangrene is not accompanied by fetid 
erpectoration, especially when developing in tho insane, in young children, 
and in diabetics, or after pulmonary embolism. The physical signs closely 
resemble those present in cases of ;^monary abscess, and are those of con- 
eoiidstion hehre Bqaehction oceaxs, and of exesTatios afterwards. Tis 
signs of the antecedent condition each as bronchiectasis, aneurysm, or 
malignant disease may also be present. 

Complications and Sequelse. — These are mmilar to those met with in 
pulmonary abscess, but owing to tho rapid course and greater fatality of 
gangrene, they are not so common. Cerebral abscess may occur. 

Diagnosis. — The differential diagnoris ia as for pnlmouaty abscess, the 
distinguislung features being the extremely critical condition of the patient 
and the revolting fetor of the breath and expectoration. X-ray examina 
tion may give great .assistance if the patienra coadition permits it to b 
made. 

Course. — The course is usually rajnd, tmless tho diseased area is small 
and circumscribed. In taro cases of loralised gangrene of small extent, 
resolution and subsequent fibrosis occur. 

Prognosis. — This is always extremely grave, though a few cases of 
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localised gaogrene recover BpontaoeoDsI)!', The prognoas is improvr4 by 
early opcratioo in suitable casee. The outlook is said to be worse if tbs 
condition is apical^ and di£aso gangrene is invariably fatal. 

Treatment. — Operation is indicated when the general condition of the 
patient permits, if the gangrenous area can be localised by phjrsical signs 
or X-ray examination. Exploratory puncture should not be carried out. 
The other operative procedures are aimilat to those for abscess of the lung. 
Operation is contra-indicated in cases of diffuse gangrene. The medical 
treatment is in all reipecta einailar to that for pnlmonary abscess. Injections 
ofineo-arsphenamine, in doses of 0-3 g., have given good results, especially 
in cases due to fuso-spiroctuctosis. 


PULMONARY FIBROSIS 

Synon 3 rms. — Fibroid Disease of the Lung; Chronic Interstitial Pneu- 
monia ; Curhoris of the Lung. 

Definition. — Pulmonary ffbrosis is a late sequel of many acute and 
chronic inffammatoty or irritative processes affecting the bronchi, lungs 
and pleurs. It is therefore rather of pathological than of clinical interest, 
and m no sense constitutes a separate disease, althongh the end-resnlts 
are remarkably similar in different forms. It is described here partly m 
deference to tradition, and partly to point out the methods of disgnosis 
between the various caosca producing such stiikiDgly eimilai effects. 

^tiology.-y-fl ) The commonest cause is pulmonary tuberculosis, parties* 
larly the ffbroid and fibro-caseous varieties. (2) Tlie group of pnenmo* 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisomog may induce ffbroid changes. (3) Broncho* 
pneumonic processes, particularly the forms assodated with measles and 
whooping-cough, may be followed by widespread fibrosis, espedally in 
children. (4) Althongh fibroid induratioD is commonly described as a eeqnel 
of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrods may occur around any drcumscribed pulmonary or bronchial lesion, 
such as that produced by syphilb, leprosy, glanders or actinomycosis. Simi- 
larly it occurs about infarcts, pulmonary abscesses and paiaatio cysts- 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
is referred to as “ brown induration.” This is usually of moderate degree 
and does not affect the clinical manifestatioiiB. (7) Chronic plcnral afiec* 
tions, particularly those leading to adbeaiona or causing pulmonary collaps^ 
may induce fibroid changes within the lung, and these forms are described 
88 “ pleurogenons cinhosis.” (8) Any conation causing obstruction of a 
bron<mns and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibroda of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growth, cicatricial contraction 
and thoracic aneurysm. 

Pathology. — ^The fibroid overgrowth may be: (1) Masdve or lobar", 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any part of the connective tissue framework of the longs and bronchi 
may contribute to the fibrosis. In the maadve form, which generally affects 
the whole or the major part of a lo^ or even of one lung, the appearances 
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in cases due to tnbercnlosis differ from fhose dne to other causes. In the 
tnbereii/ous variety the primary distribution is usaaliy apical, and evidence 
of other tuberculous processes may be apparent in the form of large or small 
^ed-up cavities, inspissated caseous material or calcareous masses enclosed 
in fibrous strands. In non-tuberculoua processes, the early localisation is 
commonly basic, and although the primary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tabercaloiis processes may involve the 
upper lobe primarily and fibroid tnberculoria may fall with special stress 
npon the lower lobe. In both forms of fibrosis, bronchiectasis may result, 
although this is more common in the oon-toberculons cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
The affected area of the lung is shrunken and often devoid of ait except for 
that in the bronchi and in the cavities. It is dark in colour, very firm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue-grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation, due either to tubercnlons 
cavitation or to bronchiectatic dilatation. There is nearly always tHckeniag 
and adhesion of the pleura. The contraction of the abnormal fibrous tissue 
leads to marked displacement of the heart end mediastinum. 

The localised form is commonly doe to healed tuberculous processes at 
an apex. There may bo simple puckering with or withont pleural thickening 
and adhesion, or a dense mass enclosing dried>up caseous matter or caf 
careous spfe^es. In bronchitic or broncho-poeumonic processes a patchy 
fibrosis may occur, described as insular fibrosis by Fowler. 

Beticulsr fibrosis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — ^The symptoms of pulmonary fibrosis are, in the main, 
expectoration and dyspncea together with those of the primary affection. 
In the noD'tuberculouB cases, bronchiectasis is so frequently associated 
that the symptoms and signs found are practically those of this condition. 
Even in tuberculous cases, some degree of broncmal dilatation is the rule, 
although the sputum is rarely offenrive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it has the usual characteristic features. 
The dyspncea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart becomes embarrassed 
and begins to fail. Fever is usually absent, except when complications 
occur. 

The patients are generally spate, although nntrition may sometimes 
be well maintained until late. They mar show signs of deficient aeration 
in duskiness, cyanosis and congested dieeKB. Polycythaimia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the flattening and retraction of the 
affected side, with the dropped shoulder and compensatory spinal eurvatme. 
Movement is greatly lestzrcted, contrastjn^ with the increased ei^ansion 
of the other side. The cardiac impulse is sometimes much^ di^laced, 
espedally in left-sided cases, when it may be in the left posterior axillary 
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liilc or even under the angle of the bcapnla. lb right-sided taees, it ie drawb 
to the right of the stcrnuin, even cometimes under or outside the right 
nipple. Vocal fremitus is usually diniioishcd and percussion gives dullness 
of varying degree over the fibroid area, while the unaffected parts may be 
hyper-resonant from "compensatory*’ emphj’sema. The diaphragm may 
be drawn up, and the liver or atomach correspondingly displaced. The 
breath-sounds are often weak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these conditions ten be 
recognised. The vocal resonance is diminia hed if there is much pleur&l 
thickening, increased if cavities ate present. Adventitious sounds m&y 
bo entirely absent, and when present vary from rhonchi and bubbling tales 
to coarse metallic rales, according to the presence or absence of excavation. 
X-tay examination gives useful confirmation, ahowiug displacement, excava- 
tion and pleural thickening. 

Diagnosis. — The diagnosis is usnally easy. The evidence of cobtraction 
and of mediastinal displacement towards the affected side, especially If 
signs of cavitation are also present^ is highly suggestive. In the absence 
of the cavitation some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement Df the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very alight or absent. In such cases an explotatoty 
puncture or an X-ray examinarion may be helpful. 

^Vlien the diagnosis of pulmoiiarv fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. _ U Ibe 
condition is apical, there is a presumption \n favonx of tuberculosis { If bade, 
some other cause is more probable. Repeated examinations of the s^tum 
should bo made for tubercle bacilli, and if these provu negative, ^-ray 
examination may reveal some cause such as new-growth, aneurysm or even 
foreim body, in some cases a careful consideration of the history may 
affom a clue to the diagnosis. 

Course. — The course b invariably chronic, and may extend to years, 
even ten or twenty. 

Prognosis and Treatment. — ^These depend upon the primary condition, 
but in most caste the latter b mainly symptomatic. 


t>KEUirDKONIOSIS 

Synoriyms. — FneumonokoniosU ; Dost Dbease of the Lung. 

Uedaitioa . — Paeutnobosioscs comprises eU the patidi^cal 
induced in the bronchi, lung and pleura; by the inhalation of dust particles. 

Etiology . — Predttposing eatua . — Pneutookoniosis is one Of the occupa- 
tional dbeaacs. II b practically limited to mCn, and usually develops 
between the ag« of 25 and 40. Defective ventilation, bad bjrgienic con- 
ditions and alcoholbm promote its incidence. 

Exciting causes. — t'^arious forms of dust, both inoTganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gt'riy 
the purticles, the tnore marked ere the changes induced. Orgame forms of 
dust lead cspecblly to bronchitic chhngea, iht inorganio forms to pnlmonsry 
fibrosb. 
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The following varieties are recognised : 

1. Anihracaais from coal dust (coal>mlaen' phthisis). 

2. Sidcro^i (silico-siderosis}, from the inhalation of fine particles in tin, 
copper, lead and iron miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosu or cbalicosis, met with in workers in quartz, ganntster and 
slate quarries, also in potters (quarts-miners’ phthisis, and potters’ asthma). 
Gold-miners’ phthisis, the most serious form of pncumokoniosis, and especially 
prevalent in the South Afncan gold mines, is dne to the fine dust caused 
by the rock drills. 

i. Byssinosis, a rare variety, is met with in cotton workers, felt-hat 
makers, and the employees in ehoddy mills. 

6. Aabeatoais. — A condition found occasionally in those worldnty in the 
manufacture of asbestos articles. Asbestos is composed of compound 
silicates of iron and magnesium. 

6. Boffossosis. — This is due to inhalation of bagasse dost in board-making 
factories. Bagasse is broken sugar-cane from which the sugar has been 
extracted. Bagasse contains about 6 per cent, of silica. 

Pathology. — The lungs of persons living under rural conditions ate 
practically free from deposited pigment. A certain amount of carbon 
IS invariably present in the lungs of town-dwellers, giving them a dark* 
grey mottled appearance, hut producing no pulmonary fibrosis. In 
ooal-minera this occurs to such an extent that the luugs are black 
(BQChrscasis), although even here little fibrosis occurs, except in miners 
of hard coal or antteicite. In sideroais and silicosis, fine sharp particles 
of metallic oxides or sihea are deposited in the luog tissue. According to 
Stewart, siderosis is in effect silico-siderosis, the damaging agent being silica 
inhaled at the same rime. In asbestosis, curious irreg^r discoid structures 
of golden yellow colour and contaimog iron, now called “ asbestosis bodies,” 
are found in the lungs and in the sputum. There is also much fibrosis in 
pneumokoniosis, and tuberculosis is liable to be a later development. 

It is generally accepted that these particles are conveyed to the bronchi 
and alveoli by inbalatiou. In normal breathing, most of the coarse particles 
arc detained in the nose, and are discharged with the nasal mucus, whereas 
in mouth-breathera they readily gain access to the trachea and bronchi. 
Even then, the coarser particles may be discharged in the expectoration 
through the agency of the ciliated epithelium, but, tnring to the catarrhal 

E recesses induced by the irritation of the inhaled dust, this epithelium may 
e desquamated and the absorption of the particles is promoted. As a further 
consequence of this initial bronchitis, the finer particles may rtsach the alveoli, 
and passing between the epithelial cells, gain access to the tissue spaces, 
or in some cases they may be taken up into special ” dust cells.” In silicosis, 
particles of crystalline siUca become deposited in the connective tissue, and 
chronic peribronchial and perialveolar fibrosis develops. The bronchial 
glands abo become enlarged by the deposition of similar particles conveyed 
by the lymphatics. Other changes more or less constantly preaent are 
emphysema, pleural adhesion and bronchiectasb. 

The relationship to tuberculosb has been much debated. It b now estab- 
Ibhed that pneumokoniosis b non-tuberculous in origin, and that it may 
remain eo throughout its course. On the other band, certain forms nn- 
doubtedly favour the development of tuberculosb. la England and VTales 
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coal-mioers suffer less from tubeicnlods tbao do all other males. On the 
other hand, gold-miners ate extremely liable to it. It would appear that 
the determining factor is the presence of particles of silica. Silicates, as 
in clay, do not induce tobcrculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate qnairiers do not acquire tuber- 
culosis very readily, while metalUferoos miners working in qnartzite very 
frequently suffer from it. The Miners Phthisis Bureau recogmses two types 
of silicosis. (1) Simple ^cosis, the damage found being due to dost afoue. 
It is non-progressive if exposure ceases. (2) Tuberculo-silicosis, in which 
most of the damage is due to dost, and tuberculosis is secondary. Haldane 
and Mavrogordato demonstrated that particles of coal ate absorbed by the 
“dust cells” whose movements ore thereby stunnlated, with the result 
that they appear in the black spit, which is theiefore a healthy sign. , The 
particles of silica are also absorbed by these dust cells,” but no stimulus 
to their movement is induced and they remain in situ.. Kettle and Ore have 
shown that a silica colloid is slowly formed, which leads to breakdown of 
the tissue defences and thos favours the activity of tubercle bacilli. 

Post mortem, the lungs are generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, redoisb-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs ate firm, and often gritty. Small hard 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi are infiamed and sometimes dilated. Some degree 
of emphysema is usually apparent. If tubercolons lesions are also present, 
these varp from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveojar 
walls are thickened, the connective tiseue is everywhere found to be in- 
creased, the “ dust cells ” may bo seen in the connective tissue or in the 
alveoli, and particles of pigment or mlica are found widely deposited In the 
connective tissue cells. 

Symptoms. — ^Xhe ooset is ioridious, bronchial irritation and cough, 
especially in the morning, may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ’* of anthracosis. Tmging of 
the sputum and later haimoptysis occur, but these suggest the possibility of 
anperadded tuberculosis. The patient may appear healthy and be but 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age are not nneommon. 

The physical mgns are not characteristic ; at first they are simply 
those of persistent bronchitis, then emphysematona changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests may bo necessary 
to establish the diagnosis. Examination fay X-rays is helpful ; at first there 
ia an increase in the reticulation and later nodnlatvon, somewhat like that of 
miliary tuberculosis. At a still later stage, the nodules become larger, and 
there is increased fibrosis. The changes characteristic of tuberculosis may 
be super-added. 

Complications and Sequelae. — The most important complication is 
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tuberculosis, which forms the terminal stage of manj' cases of silicosis. This 
may be suspected when fever, night sweats, hsemoptysia or emaciation 
develop. Sronchiectasis of considerable degree sometimes results as a 
consequence of the fibrosis, and leads to the symptoms and signs character- 
istic of that condition. 

Diagnosis. — ^The diagnosis can usually be made from the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dtisty occupation. In the early stages, cigarette-smoker's cough and 
bronchitis may give rise to difficulty. In the later stages, the possibility 
of a primary fibroid tuberculosis has to be considered- 

Course. — ^This is progresare, unless the sufferer is removed from the 
exciting causes. Anthracosis runs a very chronic course, riderosts some- 
what less so, while gold miners only live a few years (5 to 6 — Olivet) after 
the onset of the disease. 

Prognosis. — ^This is unfavourable except in anthracosis. Lyle Cummins 
suggests that the finely divided carbon particles absorb the toxins of the 
tubercle bacillus. If recognised early, and if the patient is taken from the 
dasfc^ conditions, zecovery may be anticipated. The development of tuber- 
culosis affects the outlook very gravely. 

Treatment.— Pr^hylacftc.— Every means should be adopted to avoid 
the dust^ conditions leading to the disease. hDnes should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw away 
dust. Sprays or jets should be used with drills to moisten the dust produced. 

^ura^tVe.— Directly the condition is diagnosed, the patient soonld be 
advised to change his occupation. Nutrition should be kept at a satis- 
-factory level. Symptoms and associated conditions, such as bronchitis or 
tuberculosis, should be treated on general principles. 


PULMONARY TUBERCULOSIS 

Synonyms. — Phthisis ; Consumption ; Decline. 

Pulmonary tuberculosis embraces all tbe abnormal conditions induced 
by infection of the lung?., pleuras and bronchia] glands with the tubercle 
bacillu.s. 

.Etiology. — Predispo3ino Cadses. — Age. — The maximum age incidence 
is between the IDth and 46th years, althoagb the disease may be encountered 
at any age. Senile tuberculosis b more common than b generally recognbed. 

Sex . — ^The dbease U more frequent in males, but between the ages of 
6 and 15 the female sex shows a preponderance. 

Heredity . — Pulmonary tubemdosb certainly occurs with undue fre- 
quency in certain families. Since the iUrect transmission of the tubercle 
bacillus to the infant b extremely rate, two explanation seem possible— 
(1) Children bom of tuberculous stock may inherit an increased suscepti- 
bility or diminbbed resbtance, the tuberculous diatfiesb ; or (2) they may 
contract tuberculcHb on account of their exposure to massive infeebon in 
early life. , , , , xv 

Sace . — Differences in racial ausceptiiullty probably depend upon the 
degree of inherited resbtance acqtured by the race from infection of previous 
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generations. Native races sofier eeverely vrhea first exposed. In_ Europe 
tte Irish are particuktly susceptible, whereas the Jews are relatively inunane. 

Climate . — Taberculoaia occurs in all climates. The prevalence of strong 
rainy winds and defective subsoil drainage may tend to increase its 
incidence. 

Occupation . — ^The highest mortality Irom tuberculosis occurs in England 
amongst the workers in dusty occupations, thus Cornish tin miners head 
the list. On the other hand, coal miners are notably free from the disease. 
Any conditions leading to overwork or to underfeeding increase the liability 
to tuberculosis. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the spread 
of the disease, causing both lowering of the resistance and increased facilities 
for direct infection. 

Trauma. — Trauma, involving the chest-wall, may be followed by active 
pnlmonaty tuberculosis. This is probably because tbe injury loads to 
activity of previously arrested disease, rather than to fresh infectiou at a 
spot of lowered resistance. 

Psycfielogfccf.— Paytbical factors, such aa sudden mental ehock, grief ct 
disappointment, may influence the onset. 

Uassing . — In certain cases tbe inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may possiblv prepare tbe groond 
for reiuectioo, but it is not a factor of great stiologicaf importance. 

The influence of other diseases and conditions. — Tbe following diseases 
predispose to tbe development of pulmonary tuberculosis ; measles, 
especially when complicated by bronebo-pneumonia, whooplng-cougb, 
influenza, pneumokomosis, alcoholism, diabetes, sypblhs, congenital heart 
disease and insanity. Tuberculosis may manifest I'tself for the first time 
during prolonged Iswtatvon os ufvsi lopoated pseguunries *, when ptovwusly 
existent it often remaios quiescent during pregnancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmona^ tuber- 
culosis not infrequently coexists with mitral stenosis. Coses apparently 
followmg pneumonia, pleurisy or bronchitis are usually tubercolous from 
the onset. 

Excitino Causes. — Tbe causal organism is the Bacillus tuherculosit, 
discovered by Koch in 1&82. It esdsts in four main forms, human, bovfce, 
avian and reptilian ; only the two former usually occur in man, but avian 
infection Lm been recorded. Tbe bumao typo is found in over 97 per cent, 
of pulmonary tuberculous lesiooa, though a higher proportion of tbe bovine 
type has been found in Scotland. In glandular tuhorculosia up to tbe age 
of 5 years, over 80 per cent, of tbe bacilli isolated conform to tbe bovine 
variety. In tuberculosis of bones and joints up to the same age, 29 per cent. 
ol tbe cases are of bovine origin. 

The bacilli may gain access to the body by inhalation, by alimentary 
ingestion, through the tonsils, through tbe slnn, or pwiibly, in rare instances, 
by hereditary transmlfsion. It is probable that in the roajority of cases 
of pulmonary tuberculosis in adults, tbe organisms are carried direct to the 
lungs in the inspired air, and Gh<m showed that in children, who bad di^ 
of tuberculosis of the lungs, a primary focus was present in the lungs in 
92‘-l per cent. As, however, extensive tuberculous lesions arC frequently 
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fonnd in the bronchial glands in casea of pulmonary tuberculosis, it is believed 
by Bome that the glands are primarily affected, and that the baciUi pass 
from them to the lungs, either against the ]3nnpbBtic flow or in the bbod 
stream. Calmette and others have demonstrated that the bacilli may gain 
access to the bronchial glands from the alimentary tract through the 
thoracic duct, or from the tonsils through the cervical and medmstinal 
glands. Cases have been recorded in which primary cutaneous infections 
have been followed later by active pulmonary tuberculoais. Direct trans- 
mission of the tubercle bacillus is believed to occur only when the mother 
is suffering from advanced tuberculosis, and even then is of great rarity. 

The incubation period of tuberculous is uncertain, owing to the difficulty 
in determining when infection takes place. It is now believed by many 
authorities that the majority of indtvidoals are originally infected in infancy 
or early childhood, either from the ingestion of tubercnlous milk, or by 
the inhalation of bacilli from dried sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in eatlv life are frequently of the bovine type, wheteaB 
in jpulmona^ tuberculosis they are almost invariably of the human variety, 
it ts probable that reinfection is the mote common, since mutation of type 
has not so far been proved. 

Provided that the proper precantaons are taken, the risk of infection 
from sdnlt to adult is not great, and only exists in “ open ” cases of tubet- 
culosu, i.e. in cases with tubercle bacilu in the sputum. The occuirence 
of conjugal disease, which is less common than might be expected, has been 
explained by mating of those with beredita^ diathesis. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tubercnlosis. They 
usually appear first near the apex. This may be due to the relative immobility 
of this portion of the Juog, possibly as the result of calcification of the first 
costal carrilage (Freund), but in some cases the bacilli may spread from the 
cervical to the supraclavicular glands ond thence to toe adjacent lung. 
In some cases the earliest lesion is found In the subclavicular re^on well 
below the apex. It may commence in a subacute manner. In such cas^, 
an area of localised deposit may be seen on radiological examination — ^known 
as Asamann's focus {Redecker’s "frUh infiUral The im’tial deposit is usually 
in or around the small bronchioles of the third to fifth degree (Hirscbfeld’s 
bronchioles). The inflammatory swelling of the bronchioles obstructs their 
lumen, leading to collapse of the alveoli beyond and the fonnation of broncho- 
pneumonic areas. At the same time peti-btonchiolar inflammation develops. 
In children there is, in the majority of cases, a primary lung focus (Ghon’a 
focus), with secondary deposits in the bronchial glands. 

SEComsAUT CnANQES. — 1. Caseation . — ^The tubercle is avascular, and 
owing to this, ond poaably also to the action of tubercle toxins, coagulation 
necroris and fatty degeneration frequently ensue. This combined process 
is Imown as caseation ond results in the fonnation of a structureless, cheesy 
mass. Further changes may now occur, other softening, with the develop- 
ment of a “cold abscess” filled with tuberculous “pus,” or calcification, 
with the subsequent formation of gritty masses known as “ pneumoliths.” 
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2. Cavitation . — Cayitiea result itom the liquefaction of caseoos areas, 
and the expectoration of the resisting debris. Thej may be no larger than 
a pea, or may ocenpy the whole of one or more lobes. A recent cavity has 
an irregolar ontline, with rough, shaggy walla and avascular line of demarca- 
tion. It is often traversed by trabeculs, formed by bronchi and vessels 
which may be partly or completely obliterated, while sometimes the trabeenJs 
consist of condensed lung tissue which orimnally separated adjacent cavities. 
In chronic cases, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its intOTor becomes lined by a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walk or in the trabecolso of the cavity, the former being the more 
common. In some cases, where hsmoptysis las occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis . — ^Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taten place. 
Such changes are often classified as prodoctive, whereas infiltration and 
the earlier reactive changes are referred to as exudative. 

In the majority of deaths from all causes, old tubercnlous lesions are 
found post mortem near the apex of one Inng. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleora. 

Dissemikation in the Longs. — The disease may spread from the primsiy 

f )eri-broDchifll deposit— (a) By direct infiltration j (b) By the peii-bronchial 
ymphaties and capillaries, leading to a racemose appearance or, to peri* 
bronchial fibrosis ; (c) By the subpleural and interstitial lymphatics, with 
localised miliair dissemination ; (d) By inhalation into a brooenus of tuber* 
eulous material, which is then carried to other parts of the same or to the 
opposite lung— this not infrequently happens after hemoptysis ^ 
cavitation i (e) By the blood vessels, e.g. generalised miliary tobercalosis 
may result from erosion of a cascons tubercle into a vein. 

The pathology of the clinically disUognisbable forms of pulmonary 
tuberculosis will now be described. 

1. Acute Miliary Tubebcolosi s. — ^Aprimary caseous foefls may be 
discovered at the apex of one long, in the bronchial glands, or at some distant 
spot in the body. Local erorion of a vein may be found, accounting for the 
^ssemination of the disease. The longs are usually studded with minute 
grey tubercles, the smaller ones requiring a hand lens for their recognition 
In very acute cases death occurs before any secondary broncho-pneumonio 
changes take place. Miliary tobercalosis may develop as a temunal event 
in chronic fibro-caseons or fibroid tobercalosis. The tunercles are then found 
in large numbers around the old fod of disease, bat to a less extent in the more 
remote portions of the lung. 

2. Cqrosic Miuary Tcbebcolosis. — The lungs are studded umformly 
with firm nodules varying in sire from one to several millimetres in diameter. 
They are grey or white, project from the cut surface of the long, and m some 
cases are calcified. There may be, in addition, a diffuse fine fibrosk. Mihaiy 
tnberclea are at times found aeantOy distributed in the spleen, kidneys and 
liver. Not infrequently there is evidence of terminal acute miliary tuber- 
culosis involving the brain and meninges. 

3. Acute Caseous Tuberculosis. — Large areas of consolidation form 
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rapidly, whicli differ liistologicaUv from the common chronic tobercnlons 
hroncbo-pneumonia in that the alveolar exudate is more defidtely inflam- 
matory and contains flbrin. In the rare lobar cases, the rapid caseation and 
the presence of tubercle baciUt show that the caseous pneomoma is a 
apeciflc process. Firm yellowish patches, which may be confluent, are seen, 
usually scattered throughont both lungs. The affected areas are airless 
and smk in water. Softening is generally present in varying forms up to 
actual cavity formation, which may be extensive, involving even a wkole 
lobe. 

4. riBRo-CASEOUS ToBERCOLOsis.— ThU is the commonest variety of the 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseoufl and fibrotio changes. The early lesions are mi^ry or broncho- 
pneumonic, but areas of caseation in varying stages, including cavitation, 
are almost always present. The older lesions show considerable flbrosis, 
the strands of sclerotic tissue being pigmented and glistening. The earliest 
lesion is usually near the apex of the upper lobe at the back, more rarely a 
little lower and towards the front. The apex of the lower lobe is next 
affected, aad the disease then spreads in the direction of the interlobar 
septum ; the apex of the upper fobe of the opposite lung is next involved 
(Fowler’s law of spread). Pleural adhesions are nsually present over the 
oldest lesions, and in the interlobar fissores. An open cavity, from which 
i^ected sputum is discharged, is a danger, being a frequent cause of spread. 

6. Fibroid ToBERctrtosis.— Fibrosis may be localised aronnd a small 
anested lesion, or may spread throughout a long in which caseation ox 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the iutetstices of the fibrous tissue, which is usually pigmented, 
.inspissated caseous material, calcareous patches, or cavities are seen. IHie 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying plenra is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of the fibrosed one, may show compensatory emphysema. 

The bronchial glands. — ttacbeo-bronchial glands are affected in all 
forms of pulmonary tuberculosis. They arc enlarged, sometimes pigmented, 
and may present miliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

The pleuro. — ^This, too, is almost constantly affected. The commonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with nmiaty tubercles, 
leading to a large serous effusion. 

The post-mortem appearances of the lesions situated in the other organs, 
found as complications of pnlmonaiy tnbercnlosis, are described in the 
respective sections dealing with them, and include tuberculous meningitis, 
pentonitis, enteritis and geoito-minary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms. — Tie symptoms fall into three groups fPotteager)— (I) 
pulmonary, such as catarrh, expectoration, haimoptysis and pleumy ; (2) 
reflex, such as pain, cough and laryngeal initability ; (3) toxsemic, including 
malaise, tachycardia, pyrexia and loss of weight. 
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OssBT. — mocle of onset ia variable, bnt certain fonns can be 
recognised- 

(a) irwtiiouj. — The early symptoma may be malaise, anseniia, amenor* 
rhcea, cardiac irritability, progressive loss of weight, and slight rise of tem* 
peratnre, generally toward evening. Congh and expectoration often appear 
only when the signs in the chest are qnite apparent. When there is intestical 
stasis, the entaneons pigmentation may ernggest the diagnosis of Addison’s 
disease. 

(fc) Catarrhal — A series of febrile “ colds " may nsher in the disease, and 
such a seqnence is always suspidotts. 

(c) Phlhisia ah hcsmojiloe . — Haemoptysis may first draw attention to the 
Innga. It may be slight, and is then dne to early congestion around the 
focus of infection. If it is more marked, it indicates breakdown of an old 
arrested lesion, or may afford dramatic evidence of extensive disease which 
had not been recognisM previously. 

(d) Laryngeal . — Hoarseness or aphonia may be the first symptom, but 
laryngeal tuberculosis is naually secondary to pulmonary disease, although 
the latter may have been immspccted 

(e) Gaslrthintestinal . — Anorexia and flatulence often occur early. When 
they are accompanied by sUgbt loss of weight and pyrexia, the posribility of 
pulmonary tuberculosis should be suspected. 

(/) Plwral.— Dry pleurisy is a frequent manifestation of latent pnlmonaiy 
tuberculosis. When a serous eifusion develops, its tuberculous character can 
be determined by laboratorr investigations. Pnenmothorax, developing in 
a previously healthy individnal is a rare but often eerions clioicol mode of 
onset. 

ig) Pneurrutnic.— ' Galloping ” consumption often begins with pneumonie • 
manifestations, especially in the young. 

(A) jfouniatic,— Pulmonary tubcrcnloeis may follow injury or “ gassing,” 
as described under (etiology. 

(0 Neuragfhenie , — Neurasthenia may ocenr as a complication of taber- 
culosis ; but in some esses an irutial neurasthenia dominates the picture, and 
the pulmonary lesion is only detected on careful examinatioa. 

(j) Malarial. — Regular attacks of sweating end fever may occur, esped- 
ally in those who ore or who have been residing in muarial climates, 
suggesting malaria, but in reality duo to tubercnlods. 

Ik) Atsociated unlh other dueases . — Tuberculosis may follow immc^ately 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by btcncho-pneumonia. In eome caaes it develops at a later period after the 
acute disease. 

(f) Senile . — In old people an insidious onset is common. The disease may 
be of bronchitic type, and the signs are often masked by emphysema. There 
may be little or no rise of temperaturp. 

The cHrer btuptoms of pulmonary tubercnlods bto — 

Cough , — This varies considerably u diflereot types of disease. It may 
very slight or absent in generalised miliary tuberculosis, or in any fonn in 
the inaane. It is sometimes dry, persistent and ineffective, especially In 
miliary extension in the longs from on old focus of (iisease, in brimcluai 
gland tubercnlods, or in pleuri^. When there is associated broncluris « 
caseation, the cough is usuaUy accompanied by expectoration, which, if very 
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tenacious, may lead to retching or even to vomiting, particularly in the 
morning. In laryngeal tuberculosa the cough is husky and frequently 
painful. 

Expectcralion . — In earir disease there is usually no sputum, and in some 
oases, mote especially in the fibroid type, widespread leaiona may be pressent 
with practically no expectoration. Wnen caseation is in progress, or when 
there is secondary infection with bronchitis, the sputum may be abundant 
and amoent to as much as 20 or more ounces in the 24 hours. It may be 
clear or mucoid, or thick tenacious muco-pus. If mucoid, it often contains 
small particles, the else of a pin’s head or larger, of yellow cnscous material. 
Nummular sputum may be met with in active caseous disease, especially with 
excavation. This consists of flat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tnberculosis the spntum is nsually 
inoffensive, bnfc may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phtl^icns). If bronchiectasis or 
gangrene occurs as a complication, the expectoration becomes typically 
malodorous. Pulmonary calculi or pneumolitbs, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in sire 
from a pin's head to a pea, are irregular in outline and sometuoes branched, 
being derived generally from the walls of a cavity. Althonch the occoirence 
of these does not necessarily indicate fresh activity in the Inngs, yet such a 
possibility should always be suspected, and a careful watch maintained on 
the temperature daring the next hvr days. In some cases larger pneumoliths, 
as big as a cherry, may be coughed and those are frequently derived from 
calcined tracheo-broncfaial glands. They may give rise to alarming symptoms 
at once, and be the forerunner of fresh activity in the longs. 

Mtcrosccptcal ftcamina/ion.— The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The email 
yellowish caseous particles should be eelccted from the sputum, and appro- 
priately stained. Iff no tubercle bacilli are found, eamples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be ex- 
amined. Droplets collected on a laryngeal mirror by cough induced by it 
may be examined for the presence of tubercle bacilli, especially in children 
or m patients who habitually swallow sputum. In sim^r cases, tubercle 
bariJli may be found by gastric lavage. 

Sputum culture by the Loewenstein method may be of value when tubercle 
bacilli ore not found in smears. The cells present are usually of the mono- 
nuclear type, either mononuclear leucocytes or altered alveolar epithelial 
cells. The presence of elastic tissue indicates that destructive pulmonary 
lesions are in progress. Secondary infecting organisms may be demonstrated 
by cultural methods. 

2){/spnaa . — Slight dyspneea occairing early in the disease may be due to 
diminished mo’rement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspneea is proportional to the amount of 
lung tissue involved. In addition, cough and pyrexia play a part in its 
production. Complications such as pleuri^, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pncfia even in acute and rapidly spreading disease. In arrested cases the 
dyspneea is proportional to the extent of fibrosis. 

Oyanosts . — ^This u not an early symptom of tuberculosis. It is dependent 
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npon the amotmt of lung tisane involTcd, bat is increased by the coeiisteDce 
of emphysema or cardiac failure. The typical “ hectic fiosh ” of tuber- 
culosis is a Tasomotor effect caused by toxsinia. 

Pain. — Not every sufferer from tuberculosis experiences pain, even in the 
acute stages of the disease. The commonest cause of pain is dry pleurisy. 
^hen the diaphragmatic layer of the pleura is affected, pain may be r^eired 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
phthiris there is frequently a dull, achii^ pain in the chest, which is more 
noticeable in damp weather. This is caused by the contraction of the 
condensing fibrous tissue. Cotaneoas tenderness of the chest-wall is met 
with in some cases of advanced disease, and is probably dne to a cachectic 
neuritis. A “ cold abscess ” fomung along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest-wall. Cough may be palnm, 
especially when paro^^smal or frequent, the pain b^g referred to the costal 
attachments of the diaphragm and npper abdominal muscles. The sudden 
occurrence of pneumothorax may cause such severe pain as to induce collapse ; 
bot when of more gradual onset no severe discotnfort may be experienced. 
Tuberculous laryngitis may be the cause oi very great sufieriog. 

Night $teeati. — Although not pathognomonic, night sweats occur more 
frequently in tnberculoas than in other diseases. They are met with in all 
stages of active lesions, and may be of great severity. 

of This Is often an early symptom. It U most marked io 

aouta disease and in the late stages of chronic fihro-caseous tuhercoloais. 

Fewr.— 'Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tubercoloaia, although it docs not follow that the 
disease is arrested when there is no fever. During treatment the tempera- 
ture ehonld be recorded at certain defiiute hours in the day. (a) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97* or 98* F. in the moutn, 
and 97*’2 to 99* F. ia the rectum. This temperatnie should be takes in bed, 
before eating or drinking, (b) At 1 p.m., after the hour’s recumbent rest. 
(c) At 6 p.m. (d) At 9 p.iXL, after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.im 
In most Continental sanatoria the rectal temperature is taken, and a centi- 
grade thermometer employed. The temperature is dependent upon the 
extent and the activity oi the disease, and upon the amount of exercise 
taken. 

(а) In acute miliary tuberculosis it may be continuous or remittent, 
tie “typua inversus” b not uncommon, the mozning temperature being 
higher than the evemng. This u generally regarded as a sign of grave 
prognosis. 

(б) In acute caseous tuberculosb the bigh temperature at the onset b con- 
tinuous, and the record resembles a pneumonic chart. IVhen caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4* or 5* F> 
This is probably due to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-caseons tuberculoeb there is no characterirtic tempera- 
ture record. There may be only a very slight rise occurring at intervab of a _ 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Stage 2. Inman’s classification). Fnrther an afebda 
ambulant patient may over-exert blniseli, and by excessive auto-inocubtloo 
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develop a sharp riae of temperature nrhich subaidea in a few days with rest. 
The ternwrature chart ia thus a guide to prognosis and to treatment, and if 
acute miliar;' tuberculosis or caseation occurs, a typical temperature varia' 
tion ensues. 

(d) In fibroid tuberculosis the temperature is usually normal, Ttnlom ez- 
cesave auto-inoculation resnlts from exercise, or the disease advances. The 
occurrence o! hsmopt^ds may have a very definite effect upon the tempera- 
ture. In some cases it ia not followed by pymxis, but if the iimaled blood leads 
to a hsemoptoic bronchitis, there may be a slight degree of fever lasting for a 
few days. When a definite and per^tent p3rreiia foUows, it usually inmeates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to d^tant parts of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Ecemoptysis . — Hsemoptysis occurs at some stage of pulmonary tuber- 
culosis in about 60 per cent, of all cases. With early lesions the spntum is 
only streaked. This may result from the congestion of toberculous bronchitis, 
or from a small area of collapse or broncho-pnenmonia. In the pneumonic 
or broncho-pneumomc forms rusty sputum may be seen. Profuse haemop- 
tysis generally occurs in chronic c^ase ; but it is occasionally met with m 
acute caseous torms. Recovery may take place after coughing np 3 or 3 
pints, or death may ensue rapidly from snffocation before any considerable 
quantity of blood has been expectorated. .After the cessation of bleeding 
tne sputum may be blood-stamed for several days, tbe colour becoming 
darker, Tbe source of profose haunoptysis is general^ an anenryam of » 
branch of tbe pulmonary artery lying in a cavity or in a ^broid lung, altbougb 
occasionally mceiation without pievioua aneu^m formation may occur. 
In the majority of cases hsmoptysb begins while the patient is lying down 
or resting, so that exercise or work arc not frequent exciting causes. 

The patient notices a salt taste, feels a warm gush iu the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at fimt is as a rule bright and frothy 
but some clots may be present ; later it is mixed with mnco-punilent ei^ec- 
toration, in the form of clots or streaks. 

Circulaiory system . — ^The heart may be small, but the right side often 
hypertrophies in chrome fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood pressure is usually low in the stages 
of activity, and a steady rise during treatment is a favourable sign. If 
tuberculosis is coexistent with other leases, such as atheroma, which raise 
the blood pressure, higher readings are naturally obtamed. 

The blood . — The red cells are usnally normal in number, but there may 
be a slight auffimia. On the other hand, when there is much cyanosis, or 
after sanatorium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased. 
A polymorphonuclear leucocytosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
differential count of the polymorphonuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by Aroeth. An increase in number of immature 
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cells with only one or two nndeat lo1»3 constitntes a deviation to the left fiom 
the noraal, and raises the Aineth index. This Isevo-deviation is said to in* 
dicate toxinmia, and if it is not present, the disease will probably bo chronic. 
ITse von Bonsdorff modification in which the number of lobes of the nuclei 
in one hundred pol^-morphonuclear leucocytes is counted, is sometimes used. 
The normal figure is 274, a figure Usa than this enggesta activity, 
lymphocyte monocyte ratio is said to be of prognostic value, an absolute and 
Native increase in the monocytes being onfavouiablc. 

AUrrentary tyslem . — The tongue is usually clean and the appetite good 
even in casa with marked fever. IVTien tuberculosis of the larynx is present, 
there is frequently severe dysphagia. Dyspepaa may be complamed of, 
usually of a nervous type. Anorexia, ilatulenco and distension with nausea 
are the commonest symptoms, pain being rarely noticed. There may be 
marked intolerance of fat in the diet. Atonic dilatation of the stomach mar 
occur in some cases tomirda the end of the disease. Constipation is common ; 
on the other hand, ijlatchcca may occur apart from intestinal uloeratiou or 
lardaceous disease. 

Nenous tyitem. — The daeacal “ spes phthisica ” is distinctly rare, but 
when present is very striking from its contrast with the reahties of the dtseue. 
It is most commonly seen in acute caseous tuberculosis. More often the 
patieut becomes emotional and eclf-ceotred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops, yeuroa- 
thenin is Sequent and, as mentioDed above, may lead to errors in early 
diagnosis. Insomnia may bo due to cough, pyrexia, night sweats oi pain, 
especially ia laryngitis. With marked cachexia, a definite periplieral 
neuritis may occur. 

Gaiito-urinary tyitem. — In the early stages there is often an increased 
sexual desire, and this may recur woea arrest is taking place. This b 
probably in part due to the therapeutic regime, the rest, abundant food and 
Lck of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, ail sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrheea. Women 
remain fertile even in advanced dbease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, or in advanced cases an amyloid 
nephroab with generalised oedema may develop. 

Tiie Physical Signs of EaRnr Diskase. — ^The general appearance 
of the patient may be healthy, or may be that of malnutrition with 
the characteristics of the " habitus phimsicos,’' the hair bebg lank and 
lustreless, the atdn white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which ailhoogh^ uscfti/ 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
back hairy and the tirade cntaocons venules dilated. \\Tiea present around 
the upper thoracic vertebral spines, they are sometimes known as “ the van- 
coso zone of alarm.” Deficient movement may b« observed below one 
clavicle, at the point of one shoulder, or at the lower costal tnargin. The 
corresponding shoulder may be al^Uy drooping, with flatteuing shove or 
below the clavicle, and slight hollowing of the supra-spinoue f«isa with wasting 
of the trapezius muscle may be observed. Pottengcr regarded these shoulder 
signs, when not due to scouosis or kypho-scotiosb, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
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In •women it may bo noticed that U»e breast on the affected aide ia smaller 
and hanga at a lower level. 

Palpation confirms the diminished expansion, and reveals a sh'ght 
increase of vocal fremitus over the affected area of the lung, nsnally at one 
apex. The normal increase in fremitus of the right apex over the left must 
bo borne in mind, in order to prevent mistakes. 

IVith light percussion slight dullness and a small increase in the sense 
of resistance can be detected. This is usually most apparent in the 
supra-spinouB and upper interscapolar regions. The extent of pulmonary 
resonance above the clavicle, tmown as “ Kronig’s isthmus,” may be 
diminished by ^ to 1 inch on the affected side. 

Various types of breath-sounds may be heard over the affected portion 
of long. They are — (a) weak inspiration, with expiration vesicular or 
inaudible ; (6) cog-wheel inspiration, with expiration vesicular, prolonged 
or rarely jerky 5 (c) the ” granular ” breathing of Granchcr, the breath- 
sounds Leiog somewhat coarse and irregular, euggestiug fine or distant 
rales, although none can be definitely detected ; (d) harsh inspiration, with 
expiration vMicular or prolonged •, («) broncho- vesicular breathing; (/)definito 
bronchial breathing when early cousoUdation is in progress. 

Often there arc no adventitious sounds. Occasionally a few small 
thoDchi ox fine crackling or Lobbling r&Ics may be heard with the first 
few deep breaths, or only with the inspiration immediately following 
coughing. If riles are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectotic riles, emphysematous riles audible along the sternal margin, 
and pleural friction or fascial creaks. There b usually^ a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely thb extends away from the trachea in front, and from the vertebral 
spines behind, the more reliable b the sign as an indication of dbease. 

hlensuration b seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case can be obtained by cyrtometry. 

Physical Signs op Acute Miluby TuncRCULosis. — If the condition 
develops acutely from breaking down of an infected bronchial gland or small 
lung focus, the physical signs are generally those of on acute generalbed 
broncho-pneumonia, unless there is meningeal involvement as well, in which 
case the pulmonary symptoms and signs are masked or obscured by those of 
the cerebral involvement. "When imliary tuberculosb occurs as a terminal 
event in a chronic case, marked dyspnoea, cyanosb and tachycardia are early 
symptoms. There may be crepitotions or fine crepitant rales widely dbtri- 
buted over both lungs, and sometimes areas of tubular breath-sounds especi- 
ally in the lower lobes. The original signs are often masked or less apparent. 
Thb b especblly the case if meningeal involvement occurs also. 

The Physical Signs op Consolidation. — Limitation of movement 
and flattening over the affected part of the lung, usually the apex, is now 
more noticeable. 

The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmona:^ resonance is dimimshed to definite dullness and the sense 
of resbtanco is correspondingly increased. 

39 
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Tlie breatb-sotmda are bioacliial, or in acute caseooa disease maj erea 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium crackling 
rdles are heard with inspiration, espedally after coughing. When active 
softening is in progress the rS.tes frequently become coarse and sticky. 
The voice conduction is much increased, bronchophony and whispering 
pectoriloquy being audible. 

Aleasuration may confirm the presence of flattening. 

The Physical Signs ot Excavation. — ^Flattening of the chest-wall 
and diminished movement over the cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoolder, and 
wasting of the shoulder-giidle muscles. 

The diminution of movement b confirmed by palpation. Vocal fremitus 
is generally increased owing to the suiroonding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A peculiar boxy or “ cracked-pot ” note, the “ bruit de pot 
fel4,” is obtained over large superficial cavities, especially when communi- 
cating with an omd bronchus. This is beet heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhsrdt's sign (alteration of note 
with the position of the body) Is supposed to indicate a cavity of oval shape. 
It is rate, and of little value. 

The breath-sounds are bronchial, broncho-esvemous, cavernous or 
amphoric, according to the aise of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may bo distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually tiflea 
are audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a met^c tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the wbolc^ of 
one lung, a typical bruit d'airatn is at times obtainable. Voice conduction 
b increased, bronchophony and wfa^ering pectoriloquy are present, and in 
some instances post-tussive suction b heard. Some caviUes ate only revealed 
by X-ray examination or by tomography. 

Mensuration aiTords a graphic representation of the flattening of the 
chest-wall. 

The PnvaicAL Siosa ov Fibhosis.— T he chest b asymmetrical, the 
aSected ride being flattened and movlBg little, while eempeuaatity ecolioM 
or kypho-scoliosb b often present. The cardbc impnlse b seen to be 
displaced towards the affected lung and may be higher or lower^ than 
normal. It may be ^awn over to the tight axilla, or on the left ride w 
lar back as to the posterior axillary line, or even to the angle of the 
scapula. The intercostal spaces may be retracted, and dilated venules 
are sometimes seen over the front of tie chest as tie result ot obstnw- 
tion, caused by dbplacemeut of tie mediastinum and traction on the 
deeper veins. 

Diminution of movement b confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
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or dimimshed j the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much plenial thickening. 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-stemal Une. The cardiac 
dullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 

The breath-Bounda are weak and distant, unless modified by the presence 
of a cavity. 

Often there are no adventitious sounds, although fine or medium riles of 
a stic^ or metallic nature may be heard. The voice conduction is usually 
diminished, and there is no pectoriloquy unless excavation has occurred[, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease the lesions are not so 
clear-cut and well-defined. In a case of aome duration different stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis may be present in dilTerent lobes of 
the lungs, and thus it tuay be possible to determine the site of origin and path 
of spread of the disease. 

Certain other signs are occasionally seen in pulmonary tubercnlosis. 

Uvoidema is an undue irritabiUty of the muscles to direct mechanical 
stimnlatloo, levealing itself by a flickering fibrillary contraction on tapping 
with the finger, and may occur m tnbercnlosia at all stages. It is best seen over 
the pectoraTia major on the affected aide. It may he present quite early, but 
is not pathognomonic, as it may occur in any cachccric state. 

Cluobing of the fingers is commonly seen in chronic cases, the nails 
are curved and present a parrot-beak appearance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is only seen in 
fibroid lesions with bronchiectasis. 

Cnnosic Miliary Tobebcolosis. — Clinical features . — Chronic miliary 
tuberculosis affects males and females equally. The age incidence is between 
6 and 40 years, but usually the patient is between 11 and 30. The early 
symptoms include cough, shortness of breath, pain in the chest, expectoration 
and at times hemoptysis. Constitutional disturbance is usually slight with 
low-grade fever. In some cases the spleen is palpable and in others tuber- 
culous lesions are present in glands, bones or joints. Tubercle bacilli may be 
found in the sputum, gastric coutenta or pleural fluid. X-ray examination 
reveals small symmetrical, rather Ul-defined opacities throughout the lung- 
fields. In some cases they may be limited to one portion of the lung. The 
course of tte disease is more prolonged than that of miliary tuberculosis, 
being never less than three months and usually considerably longer. Death 
may occur in about six months, or eventually the disease may be arrested. 

The differentiation of ohronio miliary tuberculosis from the acute variety 
depends rather upon the clinical than the radiological findings. The fact 
that the ptdmonary lesions ate tuberculous is established in many cases by 
the finding of tubercle bacilli in the aputom or stomach contents. 'When 
tubercle bacilli cannot be detected, other conditions giving rise to scattered 
opacities thronghout the lung-fields must be considered. Thus in secondary 
carcinomatosis, sarcomatosis or chorio-epitheliomatosis, the opacities are 
usually lai^er. Multiple opacities are also found in pneumokociosis, con- 
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geative heart failure, sarcoidosis and more rarely ^tli periartcritia nodosa, 
xanthomatosis, bilharziasis, leoh^mis and disseminated broncho-pnetiinoiua. 

Hintrst Tcbercclosis. — ^Thc existence of a special typo of pulmonary 
tuberculosis commencing at the root of the lungs and extending thence in a 
fan-shaped manner along the bronchi has been postulated by some authorities, 
chiefly on X-ray evidence. TThfle lesions in the middle zone of the lung 
are sometimes revealed by X-ray examination, it is more than doubtful 
whether this condition merits recognition as a separate variety of the 
disease. 

EptTDDERCDLOSfS.— This tcrm was applied by Eliasberg and Neuland 
in 1920 to a condition of consolidation in tuberculous infants, often aflccting 
a whole lobe. In spite of definite physical signs and characteristic radiologial 
appearances, there are few symptoms, and recovery is the rule, with fably 
rapid clearing of the X-ray shadows, from the periphe^ inwards. It is 
probably due to atelectasis of a lobe in whole or part, due to bronchial obstruc- 
tion from enlaced hilar glands. 

Hilar Flare is the name given by Burton Wood to a similar condition 
affecting the right middle lobe, or the upper part of either lower lobe in 
childhood. The X-ray shadow js generally triangular in shape, the base being 
at the hilum or mediastinum. This, like epitnberculoais, is probably due in 
many cases to localised bronchial obstruction, but In both conditions it is 
possible that there may be an allergio factor. 

_ It is important to note that in both epituberculosis and hilar flare, the 
chief evidence is radiological, and that the prognosis is good. ‘ 

PouiOKART Osteo-artbropatiit.— in cases with bronchiectasis the 
joints may be affected, swelling ocemring especially in the wrists, anhles 
and knees, and rarely in the hips and afaomdere. A serous effusion into ^e 
joints may be present. Fain is usually sUght, but there is much deformity 
and functional impairment. X-ray examination reveals productive periosteal 
changes, which may also affect the long bones and tbe spine (see p. 1392). 

Radiography op the Chest. — possible, the chest should bo examined 
in every case with the fluorescent screen, and a photograph taken on a 
film. Certain important points can only bo determined by a screen ex- 
anunation. Tbe chief of these are the Tcspiratoiy movementa of the dw* 
phiagm, lighting up of the apex of the lung with inspiration, and the cadiac 
pulsation. Unilateral restnetion of diaphragmatic movement not infre- 
quently occurs in early apical tuberculosis, but as it may be observed under 
other conditions, notably with pleural adhesions, it Is not diagnostic. The 
film will show the extent of tbe disease and in some cases it may suggest the 
eias-tence of aotwity ', thus areas of cousolidaUoa, caseatiou ot excavation 
can be demonstrated, and thickening of the plenra, pleural effusion and 
pneumothorax give their characteristic appearances. In films taken in the 
erect position a fluid level is often apparent in cavities. A curious rounded 
shadow may be apparent in early disease called Assmann’s focus, in which 
rapid changes, such as softening, may occur. The tomograph sometimes shows 
unsuspected cavities. 

The significance of “root shadows” is still debatable. Although the 
presence of calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of the relating shadows is a matter still under 
discussion. They may bo due to peribronchial thickening, caused by the 
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formation of fibrous tissue, or may merely represent the shadows cast by 
the brancbes of the pulmonary artery. 

A film is often of crucial value in determimDg the presence or absence of 
early disease, but slight diminution of ttanalucency of one apes may be due to 
an old arrested lesion, or, on the other band, there may be demiito physical signs 
of active disease, without abnormalities ^ing found on X-ray examination. 
The heart shadow is often narrow and vertical in tuberculosis. Displace- 
ment of the heart due to puhnonaiy fibrosa or to affections of the pleura is 
clearly indicated. A good film may also give valuable information as to the 
extent of lung involved and as to the presence of complications, such as 
effusion, pneumothorax or bronchiectasis. As the X-rays only cast shadows 
lacking in all pictorial details, tubcrcnloos shadows cannot always be dis- 
tinguished from those due to other pulmonary lesions. It is thus clear that 
the X-ray findings should always be interpreted in connection with the history, 
symptoms and physical signs of the case. The X-rays, although often of great 
help, do not afford a simple road to diagnosis or supply infalnble evidence in 
determining the nature of an obscure case. On the other hand, they are 
absolutely essential in the determination of the eoitahiUty of a case for 
artificial poenmothoraz or other collapse treatment and in controlling its 
application. 

Complications and Sequelse.— -CompeDsatory emphysema is common 
in chronic fibroid disease, but bronchiectasis occurs less frequently. Gan- 
grene of the lung is not often observed. Colds and catartbal affections of the 
respiiatop^ passages are frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often ocenrs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances asthma appears for the first time after tuberculosis has 
become manifest. A tuberculous abscess occasionally forms about o rib or 
costal cartilage. 

Small areas of dry pleurisy are present at some stage in neariy every 
case ; a serous pleural effusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Pneumo- 
thorax may occur as an early complication, or late in the disease, generally 
from rupture of a caseous focus just under the pleura ; this frequently pro- 
gresses to the formation of a pyo-pneumothorax. The implantation of tubercle 
bacilli from the expired air or sputum may lead to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the pharynx, tonsils, base 
of the tongue or nose. Swaliowing of epotam containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site of tuberculous ulcers, is the terminal portion of the small 
intestine, but the appendix may be affected, and the connective tissue around 
the coscum is sometimes matted and tbi^eaed to form a palpable mass 
(hypertrophic tuberculoma). Tuberculous peritonitis is not common in 
adults and is usually secondary to intestinal lesions. The stomach is very 
rarely ulcerated, but an atrophic gastritis may occur in advanced cases. 
Fistula-in-ano and iscbio-rectal abscess are comparatively common com- 
plications and tubercle bacilli may be found in the discharges. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these are usually due to some terminal infection. 
Patty degeneration of the myocardium occurs as a result of toxsmia, and 
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infection by direct spread along the lymphatics may lead to pericarditis. 
The peripheral circulation is not imiegnently poor, chilblains are common, and 
cachectic purpora may be aeetu Lardaceona degeneration, as a consequence 
of chronic tnbercnlosis is not so common nowadays as formerly, but when 
present may affect the liver, spleen, intestines, lymph glands and kidneys. 

The genito-nrinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addison’s 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
cachexia. Generalised disseimnation of the tnbercle badlli by the blood 
stream is followed by tnbercoloas meningitis. 

Diagnosis. — This is easy when definite signs are present in the lungs, 
and when tnbercle bacilli arc foond in the spntmn. On the other hand, the 
diagnosis of early cases may present one of the most difficult problems in 
clinical medicine. Tnberculos^ may be suspected on account of symptoms, 
although the physical signs are indefinite. The conditions which most 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graves’s 
disease or heart disorders, affections of the nose and throat, and m children 
enlargement of the bronchial glands or acidoris. The history and symptoms 
ate of great inmortance in these cases, and a carefnl examination shonid 
be made of each system. A teat meal, opaque meal, or blood examination 
may be required before the correct diagnosis U estab^hed. 

On the other hand, there may be definite aigns of disease in the lungs 
which have to be differentiated &om those produced by other conditioas 
simulating tuberculosis. The cases inolnded in this group embrace the 
majori^ of pulmonary lesions, eqiecially chronic bronchitis, fibrosis, 
bronchtectasb, asthma, et^hysema, apical catarrhs and collapse, pleurisy, 
new-growths and cysts. Diagnosis depends npon the history ana course 
of the disease, together with a careful record of the phymeal signs in 
chest, investigation of the sputum for infecting organisms. X-ray examination 
and in some cases the detennination of the ^7assennann reaction. 

A condition of special dilScoIfy is that of the variety of sarcoidosis Icnoim 
as Bocck's sarcoid. The lesion is a benign lymphogrannloma or reticulosis. 
It affects the lymph glands, lungs, bones especiaUy those of the fingers, and 
the skin (seepp. 1493-1496). The parotid and lachrymal glands are sometmea 
involved and irido-cyclitis has been recorded in 10 per cent, of the com. 
The intestines, spleen and liver may be affected. The chief diagnostic points 
are the character of the skin lesions and the chrooicity and tendency to 
spontaneous arrest. Tubercle bacilli ere not found and the Mantoui reaction 
is often negative. The radiological appearances in the lungs arc those of a 
diffuse mottling — coarser than that of miliary tuberculosis. The hilar glands 
arc often markedly enlarged. 

When the diagnosis still remains donbtful the patient shonid be placed 
under observation, and a series of examinations carried out, the 
of which is to determine whether or not active tuberculosis is preMut.^ The 
temperature should be observed with the patient in bed, a daily ^ 
99° F. OP a swing of 1°'5 to 2° below normal being suspicious. _ The 
sputum should be examined reputedly for tubercle bacilli by the ordinary 
method, and if not found the antifonnm process should be carried out. 
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Before applying any tnbewnlm testa the blood may be ezamined sero- 
logically. The nse of the Amcth or von BonsdorfF blood count in diagnosis 
has been referred to on page 1216. The complement-fixation test has proved 
disappointing, and in the present form does not afford reliable criteria of 
activity or quiescence. 

The sedimentation test of the blood (stability reaction), i.e. the rate of 
settling of the erythrocytes in blood dilated with sodium citrate solution, 
is affected in this disease. In active cases the sedimentation rate is increased, 
but this reaction is not specific. It is also increased in other conditions snch 
as pregnancy, carcinoma, syphilis, rheumatism and acute infections. The 
test is therefore of little or no value in diagnosis, bnt it affords valuable 
indications of the degree of activity, and may assist in determining the form 
of treatment. 

It has also been used as a guide to prognosis, since it is affirmed that 
arrest should not be considered as firmly establish^ -antil the sedimentation 
rate has returned to normal. This may not occur until some time after the 
usually accepted clinical symptoms and signs of activity have disappeared. 

Tee ToBEBcmty Tests.— I. Cutaneous (Me Pirjuft reunion).— Scari- 
fications are made on the skin of the forearm through a drop of Koch’s 
old tuberculin, human and bovine, and throngh a drop of saline as a control. 
A positive reaction is shown by the formation of a sughtly raised, reddened 
papule at the site of the scarification throngh one or other varieties of 
tobercnlin, whereas the control is not affected. Unfortnnately, except in 
the first two years of life, this affords no indication of active d^ease, but only 
reveals the presence of previous infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore g^ven b^ the majority of adnlts. 

2. ilanloux's tnlradermal lest . — ^An injection of 0-1 c.c. of a 1 in 10,000 
dilution of old tubercoUn (O-Ol mgrm.) is injected intradermally. If no reaction 
occurs, the injection is repeated in a week, with 01 c. 0 . of 1 in 1000 dilntioa 
(0*1 mgrm.). A positive reaction is shown by a red areola, with some cedema 
and occasional vesiculation. 

A modification of this test consists in the nse of Furified Protein Deriva- 
tive (P.P.D.). This is snpplicd in tablets of two strengths, which must be 
dissolved in a buffered solution immediately before use. The advantage of 
this preparation is its constant potency. 

3. Vollmer's patch test . — A strip of adhesive plaster is applied over the 
sternum, previously cleaned with ether. To this strip are attached three 
small squares of filter paper, the central one is a control of untreated paper, 
the other two have been saturated with undiluted old tuberculin and aUowed 
to dry. The plaster is removed in 48 hours and 12 or 24 hours later a positive 
reaction is shown by redness, infiltration and sometimes by papules or 
vesicles. 

4. Ttibercutin jelly patch test . — The jelly, which contains 95 per cent, old 
tuberculin, is squeezed out from a tube on to the akin between the shoulder 
blades, which has been cleaned with acetone. It is covered before drying 
with elastoplast, which is removed 48 hours later. A positive reaction is 
shown by erythema with slight vesiculation. This test is more accurate than 
the VoUmer test and gives as high a percentage of positives as does the 
Mantoux test. 

5. The subcutaneous lest . — The patient must be apyrexial, and must be 
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kept in bed- — ^ mgrm. of old tabercnlln is injected sabcntaneoHsIy, and 
its effect detcnnined. The reactions that may develop are — (o) local, 
an inflammatory Bwelling at the eide of the injection j (6) focal, an increase 
of the signs observed at the seat of disease in the longs, such as the tempora^ 
appearanceofafewralesatoneapex. This is the most important; (c)general, 
as jndged by a rise of temperatore and sense of malaise. The temperature 
shonld be charted 4-honrly after the injection, and a rise to over 99* F, 
indicates a positive reaction. If no reaction follows this initial dose, larger 
injections arc given at intervals of 2 or 3 days, in this sequence : 5, 1. 5 

and even 10 mgrms. 

This test has the drawback that it docs not indicate activity of disease, 
and it has the additional disadvantage that it may cause a quiescent pul- 
monarj’ focus to light up and spread, and so cause irreparable damage. 

Finally, the X-rays afford most valoable assistance in the diagnose of 
early cases with doubtful signs, and also help in the differential diagnosis of 
tuberculosis from other long diseases with weu-matked signs. 

Course. — ^The course pursued by pulmonary tuberculosis is variable, 
depending upon ibc clinical type of the dieease. In acute miliary tulwr- 
cnlosis, death may occur in from 1 to 3 weeks from toxtemia or genera^lioa 
of the lesions. In acute crscous tuheccolosisv death usually results in from 
1 to 6 months. In chronic 6bro-ca«oua tuberculosis, the disease my be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested onder suitable treatment; other 
instances it progresses steadily to a fatal termination. In fibroid tabe^ 
colosis the disca« may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of the expectation of life, various stages of 
tuberculosis are described b.Reed upon anatomical leriona, toxsmia and 
functional disablement. The most important of these are as follows : 

1. The Tokban-Oebhardt Ci.a8sinciT70.v. — An anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical eigns, if unilateral, only 
extend from the apex to the eccond rib, and, if bilateral, are limited to the 
supTa-clavicnlar and supra-epinons repons. Stage 2. The signs, if nnilaterai, 
do not reach lower than the fourth rib, and, if bilateral, are situated above the 
second ribs. Excavation is not present in this stage. Stage 3. Ttua m- 
clndcs more extenave lerioos or localised ones in which excavation is present. 

2. Sib Robebt PniLTP’s CnassmcATiori. — Both the extent of iMg tiMue 
involved and the degree of toxasnue present are taken into consideration. 
Twelve stages are described, which arc indicated by the following o’gfis J 

L,. LjS, LjS, and 1,8 ; La LjS, and 1,5 ; 1^, LjS, LjS, and 1,8. Lji 
Lj. and L, represent Inng involvement to the extent of stages 1, 2 and 3 
lespectivtly, according to the Tuiban-Gexhardt scale, s applied to thew 
letters indicates that there is only aUght systemic disturbance, whereM 8 
signifieB marked systemic distnibabce ; and the ogns 1,8, 1,5 and 1,S show 
that the systemic disturbance is exccssivo in relation to the lung mvolve- 
ment. ' . 

3. iNitAjf’a CLAsamcATioir. — ^This is based solely on the temperature in 
relation to exertion. 

Stage 1. The parieni is febrile when resting. Stage 2. The patient la 
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resting afeljrile, tnt ambulant febrile. Stage 3. The patient is ambulant 
afebrile. Stage 4. The patient is woiiing afebrile. 

The coarse taken by tnberculoea of the long may lead to Beveral tennina* 
tions. Theee are : (1) permanent arrert. cither by fibroas prior to caseation, 
or if the latter has oeenrred, by ealdfication and fibrosis ; (2) incomplete 
&mst, as shown by the peraatence of tnbercle bacilli in the sputum, or by 
alight degrees of pyrexia on over-exertion; {3) rapid extenflon, here the 
di^ase spreads, and the toxaemia is ont of all proportion to the extent of 
the lesions ; (4) death, this may rcsnlt from the pnlmonaiy lesion or from 
complications. The former may prove fatal as the result of progressive 
asthenia or cardiac failure, from asphjrxia dne to acute miliary tuberculosis 
or hsemoptyria, or m a small proportion of cases directly from loss of blood 
in repeated hsmoptyris. The complications that most often prove fatal 
are meningitis, enteritis, laryngitis leading to dysphagia and starvation, or 
pneumothorax. Intercurrent diseases, such as pneumonia, infioenza or 
diabetes, are occasionally the cause of death. 

Prognosis . — A number of factors most be critically considered In tbe 
determination of tbe prognosis in pulmonary tnbercnlosis. 

A marked family incidence generally suggests an nnfavonrable course, 
thoQgh this rule is not inrariable. 

Personal history .—^Ibioolc alcoholism is serious, chiefiy because tbe regime 
of treatment is then peculiarly irksome, while the djgestion and powers 
of resistance are often impaired in alcoholics. Tuberculosis in syphilitics 
frequently assumes a fibrotic type, and its course may be beneficially in> 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culosis is conjoined with diabetes though leas so abce the use of insulin. 
Congenital heart disease and pulmonary stenosis are unfavourable factors; 
but hypertrophy of the heart and mitral stenosis arc said to be beneficial. 

Tbe prognosis is very grave in infants and young cbildxen ; but slightly 
less serious up to the age of 20. Between 20 and 50 age has little infinence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and exposure, sex plays no im- 
portant part. 

Freedom from financial embarrassment improves tbe prognosis, inasmuch 
as advice can be sought early, and treatment carried through thoroughly. 

Sfarrisge often leeds to a bzeskdown in arrested cases espemUy is wosoes, 
and induces more rapid spread of active lesions. 

Persistence in an unfavourable occapation, or return to it after com- 
pletion of institutional treatment, effects the prognoas adversely. 

Poor chest development and the “ habitus phtbisicus ” are usually bad 
prognostic signs, although tuberculosis may run a rapid conrse even in patients 
with good phyrique. 

Patients with resolute and persistent personality are more likely to 
persevere with treatment and to recover, than those of weaker moral 
fibre. 

The prognosis is greatly affected by the type of the disease — acute 
miliary tuberculosis is usually rapidly fatal, Pereas in acute caseous 
tuberculosis, although tbe prognosis is very grave, recovery may occur. 
In fibro-caseons tuberculosis the prognosis rs most uncertain and diihcnlt 
to forecast. Every factor must be carefolly considered, and the response 
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to treatment noted. The best oatlook is in fibroid disease, which often 
undergoes complete and permanent arrest. 

Symptoms nr theib Relation to Pp.oonosis. — ^Persistent cough, by 
exhausting the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the l^e of disease 
and upon the presence of eecondaiy infection, and may therefore be of 
value jn prognosis. 

The significance of tuJerefe hadtti in the sputum . — ^The figures obtained 
at the llidhurst Sanatorium, over a period of 8 years, in which the after- 
history of the patients was traced for the ensuing 6 years, show that the 
prognosis is best in “ closed ” cases ; but that it is nearly as good in those 
cases in which the tubercle bacilli disappear from the sputum daring the 
eanatorinm treatment. Persistence of bacilli in tbe sputum is an unfavour- 
able sign. The actual number of bacilU In tbe sputum and tbe presence o! 
" beading " have no definite prognostic significance. 

Cases commencing with hemoptysis progress more satisfactorily than 
those with other modes of onset, chiefly Mcanse they are diagnosed earlier. 
Hajmoptysia occurring later may exert an nnfavonrahle influence, either 
indirectly by spreading the disease into previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspncea la not due to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

Tbe temperature aSords a clue to the type and activity of the disease, 
and is thus a valuable aid to prognosis. Profuse and persistent night Bweats, 
or marked anorexia, especially when occurring early in the disease, ate grave 
si^. Tachycardia due to toxsemia, signs of cardiac faflore, edema and 
albufflinuria are of bad omen. The bli^ pressure is thought by some to 
be a useful gnldc, systobc figures below 100 mm. being unfavourable, 
whereas a rise of pressure may be associated with amelioration of the disease. 
In fibroid lesions tbe pressure may be raised throughout. 

The Extent op Physical Signs. — ^Tbe activity of the disease rather 
than its extent is the important factor in determining prognosis. The 
development of compensatory emphyaema is of value only as an indication 
of fibrosis in the tuberculous portion of lung, and therefore of chronici^- 

The Infloence op Complications on I^oonosis.— Generally roealdng, 
the presence of complications increasea the gravity of the disease. Involve- 
ment of the larynx b a serious complication, especially when accompanied 
by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early cases spontaneous pneumothorax occasionally 
acts favourably ; but when it develops in association with extensive tuber- 
culosis, and esperially if it piogresees to pyo-pneumothorax, it is almost 
invariably fatal though, if the disease b unilateral, sorgical measures may 
prove successful. 

Pleural effusion often has a beneficbl influence by diminishing the move- 
ments of a lung in which there is an early tuberculous focus. 

Secondary catarrhal affections tend to increase the congh and expectora- 
tion, and may lead to further spread of the disease. 

Meningitis is almost invariably fatal. Tuberculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chrome 
eases, and exerts no ma^cd deleterious effect. Involvement of the geruto- 
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nrinar 7 sjatem increases tie severity of the disease, especialJj if the Hdnejs 
or bladder are affected. If the epiudymis alone is involved the prognosis is 
not materially affected, as the lesion can be dealt with surgically, although the 
administration of a general anasathetic may cause spread of the pulmonary 
disease. For this reason when operations are urgently needed on these 
patients, gas and oxygen, basal ana^hetics, local or spinal anesthesia should 
be insisted on. 

As shown by the figures obtwned at the Midhnrst Sanatorium, a fmrly 
accurate gmde to prognosis is afforded by observing tho condition of the 
patient on admission to the ainatorinm, and bis response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
progress satisfactorily under treatment, the mortality rote is six times 
greater after discharge from the sanatorium than it is for the remainder of 
the population of England and Wales for the same age periods ; whereas in 
the cases of advanced disease the mortality rate is tluity*eight times greater 
than for the average population. As the most critical time is during the two 
or three years succeeding discharge from the sanatorium, the prognoab is 
largely affected by the conditions of life during this period. 

The rate of sedimentation of the erythrocytes (see p. 1223) has proved to 
bo a valuable aid to prognosis. A pcrsjstently rapid rate is unfavouiable. 

Treatment.— PaorsYLiCTia — prophylaxis of tuberculosis involves a 
conslderatioa of public health questiona dealing with the purity of the milk 
supply, the inspection of meat, sanitation and housing, the early diagnosis of 
tuberculosis, the examination of contact^ and the eepegation of ” open *’ 
cases. Inoculation with the B.C.O. vaccine (attenuated living bovine badlH) 
has not met with favour in this country. All these questions are conadsred 
in the general article on Tabercufosis. Sfass radiography, using niiniature 
films , has been used for investigating the incidence of unsuspected tuber- 
culosis in certain noups of tbe population, such as factory workers, and men 
in the forces. The average findings in this series shows that in about 0*5 
per cent, of those examined shadows suggestive of tuberculosis are found, 
although the incidence of active disease b considerably lower. If these cases 
can be adequately treated it should tend to check the spread of infection. 

CouATivi;. — ^This varies with the type and stage of the disease. In 
all acute or febrile cases treatment ehonfd be commenced at home or in a 
Darang home or hospitai, where tbe patieot eas be under careinJ obaervatitm 
in bed. The various forms of treatment which may be considered are — (1) 
sanatorium treatment ; (2) home or institutional treatment ; (3) dietetic 
treatment and personal hygiene; (4) climatic treatment; (6) graduated 
rest, exercise and labour ; (6) m^cinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1. Sakatobiuu Tbeatmbnt. — ^T lufl constitutes the best mode of treatment 
for early and for certain types of dironic disease ; but is totally unsuited for 
acute febrile or very active cases. The advantages obtained are : (a) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; (6) tbe housing is speaally designed and 
the climatic conditions are good ; (c) the dietary is abundant and adapted 
to the patient’s needs ; (d) there is constant a^ed medical supervision, and 
the daily routine is adapted to tie actual pi^sical condition of the patient. _ 

On arrival a newcomer is kept in bed for a few days in order that his 


1228 DISEASES OF THE RESPIRATORY SYSTEM 

resting tempcmtnre may be obserred, and the nccessaiy examinations 
carried out. I£ there is pyresia, rest in bed must be enforced until the tem- 
pcratnie falls to normal. If the tempetature rises aboTe 99® F. \rhea the 
patient is up, return to bed is usually necessary. The routine of sanatoritim 
treatment varies in different inatitotioiis, the moat important divergence 
being whether or not a system of "graduated eiercim” is employed. In 
nearly all au hour’s recumbent rest is enforced before lunch and dinner. 

After three months' stay it is usually possible to decide whether the patient 
is responding to treatment, and, if so, it shonld, if possible, be prolonged for 
at least another three mouths, or outU the sputum is free mm tubercle 
bacilli. 

2. Hojte and IssTirrmoNAi. TnBATMENT. — Treatment at home, in nurs- 
ing homes or in epcci.al hospitals, is essentia) lu early cases with fever, and lu 
cases in which it is necessary to establish the diagnosis. Home treatment is 
also usually necessary on return from sanatorium or climatic treatment, if 
arrest is incomplete. An endeavour should always be made to carry out the 
principles inculcated at the sanatorium, and the patient should be under 
regular medical 8upcrri.uon. Advanced cases are best looked after in special 
institutions. 

3. DrETETia Tbeatuekt akd Pbbsonad Hvoxenk. — It is desirable to 
graduate the diet in each case so that the patient is restored to the previous 
maximum weight ; but, in order to accomptlsh this, the food should be slowly 
increased and all ideas of enforced overfeeding discountenanced. A total 
calorie value of 3000 to 3300 is usually ample ; but, if the patient is petformisg 
heavT work, as much as 4000 may bo necessary. Meat, nsh, eggs and fats are 
nsusUy well tolerated. It is not often necessary to give largo gnantities of 
milk when the patient is on a fall dietary. U extra fo^ is required, the 
protein may be increased by raw meat sandwiches. Additional carbohydrates 
with small daily doses of insolin if they are not well tolerated are often 
helpful. 

In all cases in which there is expectoration the patient should be clean- 
shaven. Great care must be taken lo the disposal oi sputum to ecsore that 
it does not become dry, and that files do not nave access to it. All patients 
who are np should carry special qiutum flasks, while those who are in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum shcFum be burnt, or, if this is impossible, it should be emptied info the 
water-closet after disinfection with carbolic acid or other simple or cheap 
disinfectant. 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, 
and in no instance sbould inhoUDg be allowed. Woollen nndcr-eannents 
should be worn ; but all excess of clothing is harmful. Sttn-bathing_ and 
injudicIou.s uncontiollcd sun exposure are dangerous and often octivate 
quiescent lesions. Patients shonld be strongly warned of this danger. 

4. Climatic Tbeatuent. — ^This is ondoubtediy of value in carefully 
selected cases. The climatic resorts fall into three groups— mountain, 
marine and inland. 

The mountain resorts . — In Europe the most suitable places are found in 
Switrerland. Among these are St. Moritz (6090 feet), Arosa (6000 feet), 
Davos (5150 feet), Montana (5000 feet) and Leysin (4690 feet). In America 
the most celebrated resorta are in the Rocky Alountains at Colorado Springs 
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(6000 feet) and Denver (5000 feet), or in the Andes or Adirondack Monntains. 
The advantages of high altitudes conast in the stillness, purity and rare- 
faction of the air, and the greater diathermanigr of the atmosphere to the sun’s 
rays. Metabolism and the general circulation are thereby increased. 

High altitudes are siutable for early cases which ore afebrile, or for quiescent 
cases of maze advanced type. Contra-indications are recent hemoptysis, 
active disease with fever, extenave fibrotic lesions and coinplicationa such as 
emphysema, aathma, cardio-vascniar lemons or nephritis. 

Manne atid coast rMorts.— Among the important coast resorts in the British 
Isles are Hastings, Bournemouth, the Isle of Wight, Torquay, Falmouth, 
Llanduduo, Fenmaenmawr, Scarborough, Mnndesley and the various seaside 
towns in Thanct. Farther afield are the French and Italian Riviera, Madeira, 
the Canary Isles, Morocco, Algiers and Egypt. The climate tends to be warm, 
moist and equable, and the amount of ozone is probably increased. These 
resorts are cspedally soltahle for cases of more advanced and active disease, 
and for those complicated by hasmoptyais, bronchitis, emphysema and 
laryngitis. Residence by the sea actually at sea-Iovel is undesirable. 

Inland retorts , — ^Thesc are to be found on the English and Scottish moor- 
lands. The climate of California, the South African veldt, and parts of 
Australia and Rew Zealand ate admirably suited to this disease, especially 
for arrested or earl^ uncomplicated cases ; but the laws against the admission 
of tuberculous patients are strictly enforced at all of them. 

Sea voyages.— Iheee ate contra-indicated for all except completely arrested 
cases owing to the lack of fresh ait in cabins, the posmbility of eea-sekness, 
and the di^ezdty of ohraioing suitable treatment it the disease advazices. 

5. Guaduated Rest and Exercibb.— Treatment in bed is necessary so 
long as there is fever, and if the raised tempcmtnro is persistent *' absolute 
rest ” should be enforced. This conmets in keeping the parient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
wMle feeding and washing are attended to by the nurse, and the use of the 
bed-pan and slipper for evacuations is insisted upon. \VheQ the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour dmly, and inercaring slowly to C or 8. If still apyrezial, 
walldng exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exerciee ” which Paterson instituted at the 
Frimley Sanatorinm has proved of great value. There arc six grades, the 
first and lightest consisting of walking up a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickiae or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the dischatge of tubercle toxins 
from the pnlmonary iocua, and by liberating these in grodnally increasing 
doses, a condition of active immuni^ is induced. A careful watch must be 
kept during this controlled process of anto-inoculation to prevent excessive 
doses of toxin being discharged, which are early indicated by rise of tempera- 
ture and of pulse-rate, headache, increased cough and expectoration, lassi- 
tude and malaise. If such occur, tire patient should be put back to bed for 
a few days, and when the condition has subsided the graduated exercise 
may be resumed at the grade which induced the over-iuocmlation or that 
immediately below it. 

6. Medicikal Treatment. — ^N o epc^c drug has yet been discovered 
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for tlie treatment of tobeicnloria. Amongst the medicines in most genera! 
use ate : 

(o) Cod-lirxT oil . — This may be administered by the montb in doses up to 

2 ounces daily. TLc cod-Urcr oil may be of value cither on account of its 
fat-soluble A and D vitamins content, or, as suggested by Bogers, it may 
assist by dissolving the capsules of the tubercle bacilli and eo facihtatiog 
their disintegration. Halibut-liver oil is now sometimes used instead. 

(h) Creosote. — ^This maj be given in doses of min. 3 to 3 three times a day 
after food, cither in combination with cod-liver oil, or in capsules. It should 
be ^scontinued if gastric disturbanjce or hsemoptysls ensue. 

(c) Ht/pophosphiles. — These arc not ao generally used as fomterly and, 
beyond their “ tonic ” effect upon the nervous system, have no demonstrable 
influence npon the pulmonary lesion. 

(d) " Nascent " iodine. — With the idea of liberating free iodine in the 
tissues, potassium iodide grs. 30 is administered after breakfast in half a 
pint of water, and throughout the day 3 to 6 ounces of chlorine water are 
consumed with lemonade. This treatment is of value in certain chronic 
fibroid cases, but it often produces no appreciable results, and may cause 
dyspepsia. 

(«) idrsenic.-- Idquor atsenicalis min. 2 to 3 by mouth, or sodium cacodylate 
gr. ^ to I Bubcntaneously, are of valoe in some cases associated with ansmia. 
^eoarspnenamine, administered Intravenously, is useful in chronic cases 
complicated by syphilis. 

(/) Inholattons.-— Disinfectant drugs when inhaled often check cough, 
lessen expectoration sad improve the general condition of the patient. I<eea’s 
inhalation is of value. It consists of creosote, parts 2 ; add. carhoI> 2 ; 
liq, iodi mitis, 1 ; sp. eetheris, 1 ; and sp. chlotof., 2. About 6 drops an honr 
are placed upon a Bumey-Teo mask, which should be worn almost con* 
tmuouslf throughout the day. A modification now more frequently employed 
is ; menthol, 4 ; olei cinnamomi, 3 ; olei limonis, 4 ; creosote, 10 ; olei 
pini, 10 ; sp. chlorof., 10. 

(j) Calcium is often given by the mouth in the form of colloidal calcium 
in doses of 60 minims three times a day ; or intramuscnlaily, as calcium 
gluconate, 5 c.c. of a 10 per cent, solution once or twice a week. Parathyroid 
extract is sometimes administered at tbe same time. 

(A) There has been a revival of interest in preparations of gold in the 
treatment of this disease, notably by Mollgaard, who uses sodium aoroth^ 
sulphate, to which the name of sanociyrin has been applied. It is now admini- 
stered in smaller doses than when it was first introtmeed. The initial dose is 
usmlly 0 Ql g. dissolved in sterile eaUne eolntlon and iiriected intraveaourif. 
The second dose is given 5 days l3ter,aDd is as a rule 0-025 g. If no reaction 
occur, the dose is incrca.sed toO-1 g.,and usuaUy later to 0-25 g., the intervals 
being extended to a week. The total amount given in a course is u^Uy 

3 g., or sometimes up to 6. The course may have to be interrupted owing to 
reactions, chiefly fever, albarmnar^ stomatitis, diatthrea, peripheral neontis 
and skin manifestations. 

7. Specific MBascsES. — (a) Aeiive immunisation. — Tuberculin and 
tubercle-vaccines. 

The tuberculin treatment has not fulfilled the high hopes held out on ito 
introduction by Koch. There are now numerous forms of tuberculin avail- 
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able, indicated by certain letters, and falling into three groups. (1) Those 
containing the eso-toiins only. These include Koch’s old tuberculin T., 
O.T., and T.O.A,, Denys’ bouillon filtri (B.K) and albumose-free tuberculin, 
TA.F. (2) Those containing the endo-toiins chiefly, such as Koch’s “ new ” 
tuberculin, T.R. (3) Mixtures of eodo* and exo-toxins, the most important 
of which are Koch’s bacillaiy emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E. and B^rancck’s tuberculin, T.Bk. 

The Therapeutic Substances Act, 1925, restricts the term “tuberculin ’’ 
to the first of these groups, and recommends the name “ tubercle vaccine ” 
for any substance obtained directly from the bacterial bodies. 

Tuberculins and tubercle-vaccines may be prepared from human or bovine 
bacilli ; if from the latter the letter P. (perlsucht) placed before the letters 
indicating the variety of tuberculin, signifies its origin, e.y. P.T. In administra- 
tion, some aim at producing reactions and establishing tuberculin tolerance 
by giving largo doses at fairly frequent intervals ; others believe in minute 
doses at longer periods, the chief obiect being to avoid the production of any 
reaction. The actual doses are either measured in milligrammes of dried 
tubercle bacilli, or in cubic centimetres oc cubic milUmetTeB of the fluid 
tubcicullD. The usual method is to measure the doses in cubic centimetres ox 
fractions thereof, and to make the oecessiry dilutions in a series of bottles. 
Smallei initial doses should be used with a strong tuberculin such as the B.E, 
than with the weaker ones such as the T. or T.A.F. Thus, if adopting minute 
doses, ■gTnj'.vw tugnn. of B.E. would be a suitable initial dose, teen for T.B. 
r po^ .tnr o na'grm. would be used and mgrm. of T., B J., or T.A.P. As the 

mfl^ent tuberculins are supplied by the makers in varying strengths, D-OOl 
c.mm. of the original fluid is equivalent to the above doses. 

Those who believe in minute doses commence with O-UOl c.mm. and work 
up to 0‘1 0.0., whereas others commence with 0-5 to 1 c.mm. nod increase to 
1 C.C. The tuberculin should be injected subcutaneously, and a careful 
observation kept for local, focal and general reactions. Tuberculin, if used 
injudiciously, cau be productive of harm. At Midhursi Sanatorium it was 
tried for some years, and no better ultimate results were obtained than in 
the “non-tuberculin” years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thus T.B. does at times appear beneficial 
fn chroflfc CobeTOcfosis, promoting tie fonnstioa of Sbroas tissue end loading 
to the disappearance of tubercle bacilli from the sputum. 

Various attempts.have been nrade to remove as far as possible the fatty 
and waxy constituents from the tubercle bacilh before preparing a vaccine 
from it. Mnch and his coUaboratois have employed partial antigens or 
partigens derived from tubercle bacilli, eingly or in varying combinations. 
Borne good results are on record from both of these methods, but on the 
whole their nse has so far been disappointing. 

Grasset has recently recorded success with a preparation described as 
“ tubercle endotoxoid,” which he claims is freed from the toxic factor m 
ordinary tuberculins. 

(b) Passive immunisalion. — The various serums such as those prepared 
by Marmotek aud Maragliano have not proved successful, and this applies to 
the “contra -toxin “ofMehnarto andtfae"i.K." (immime bodies) of Spengler. 

8. Operative Treatment. — (a) Artijicial jmeumothotax. — This mode of 
treatment is now becoming more generally adopted in selected cases. It 
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is incteasingly employed in cases of earl^ disease, where there arc indications 
of incipient softenmg or of recent captation. In early cases without softeninff 
it is not as a rule used, unless there are indications of rapid spread or of plenmi 
involvement when it is wise to start before adhesioas have formed. In 
extensive bilateral disease it may be dangerous. If old and dense pleural 
adhesions are present, it is impracticable. If there is much emphysema 
or cardiac embarrassment, it involves risk. It is also of value in certain 
cases of repeated severe hsemoptysis. Toberculotis laryngitis or enteritis 
are not contra-indications, prorioing that other conditions are suitable. 
Sterile air is intiodnccd into the plcuia! cavity, and the lung allowed to 
collapse. The method of induction of artificial pneumothorax is as follows : 
A. preliminary subcutaneous injection of J grain of papaveretum (omnopon) 
13 given half an hour before the start. The patient lies on the sound side 
with the head low and supported on a pillow. A second jullow is placed 
under the chest to expand the intercostal spaces. The skin and the tissues 
down to the pleura ate anecsthetised with 2 pet cent, procaine hydrochloride 
solution after the application of iodine. The cite usually choscu is in the 
sixth intercostal space in the toid-axillaty region. A special pnenmothomr 
needle, attached by a rubber tube to tho pnenmofhorai apparatus, which 
b carefully examined to see that it is in proper working order, b then pushed 
through the intercostal space until the pleural cavity b reached. The 
apparatus is then adjusted so that the intrapleural pressure can be observ^. 

air should bo introduced until the manometer shows a normal negative 
pressure range with inspiration, of 6 to 10 or more cm. of water. This U 
the test of entry into the pleurd space, and when this is established 200 to 
3U0 C.C. of sterile air mar be allowed to enter the pleural cavity. Tho final 
pressures are then recorded and the needle b withdraws. A refill b given 
next day and another after two more days, the quantities of air introduced 
being determined by the final pressorcs, which should bo kept slightly nega* 
tive. Subsequent tcliUs are gradually spaced out to o week, then ten days 
and later to two, three and four weeks’ intervals. The usual cu*t<OT now 
is to maintain the collapse for three years or longer. If the condition of 
the patient b satisfactory, re-exponsion may then be permitted cautiously. 
It should be remembered that after expansion pleural adhesion olmoat 
invariably occurs and the iKatnicnt by artificial pneumothorax cannot 
be re|)eated. In some ca«es of bilateral disease, which is active but not 
very extensive in either lung, a cautions oso of bilateral artificial pneumo- 
thorax has proved practicable and helpful, but very great care b necessary 
in adjusting the pressures. 

There are certain dangers in the procedure. These are now rare, and they 
can Usually be prevented by carclu! attention to tlie technique. Death 
has occurred from pleural shock when the needle has reached the pleura 
and before any air has been introduced. Adequate anffisthesb of the ricura 
is the only known method of eliminating or minimising thb risk. If the 
lung b adherent to the chest-wall, owing to pleural adhesions, or if the needle 
b pushed in too far, it may be insert^ into the long or into a pulmonary 
cavity ; the manometer will then show a awing above and bidow the xero 
line instead of entirely below it. Under these circumstances, no air should be 
allowed to enter. 'The needle maybe inserted into a blood vessel. In this 
case the manometer presrure will rise above xero, and blood may appear m 
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the glass section inserted in, the rubber tube leading from the manometer 
to the needle. The needle should be withdrawn immediately, lest air should 
enter the vessel. 

If the pleura is found to be adherent at the sit© of the first puncture, 
another attempt may be made elsewhere, €.tj, just below the inferior angle 
of the scapula. This spot may be aclect^ for the initial puncture in left- 
sided cases where there is marked cardiac displacement. In cases in which 
localised band or cord adhesions prevent adequate collapse, it is often possible 
to cut them by electrocautcry or diatbermy through an operating tlioraco- 
ecope, thus ensuring completely effective collapse. This Is called internal 
pneumolysis. 

Fneunuypmloneum. — Air introduced Into the peritoneal cavity raises the 
diaphragm and prodnees partial collapse of the bases of the lungs. As in an 
artificial pneumothorax, the injections of air must be repeated at intervals 
to compensate for absorption. In order to achieve the best results, the 
diaphragm on the affected side should be paralysed by crushing or evxilsion 
of the j^enic nerve. In a favourable case, a pneumoperitoneum will raise 
the diaphragm by several inches, and thfa, together with the abolition of the 
diaphragmatic movement, relaxes and tests the lower part of the lung. The 
operation is indicated in cases of cavitating tuberculous lesious in the lower 
lobe when an artificial pneumothorax has failed. It is particularly successful 
in the treatment of cavities in the apex of the lower lobe (dorsal segment). 

(6) OleothoTax. — Sterilised olive oil or liquid paraffin with a varying 
percentage of gomcnol is sometimes used to nmintalo the coUapse started by 
artificial pneumothorax. Faraflin is used when the mediastisuzn is unduly 
mobile, since it tends to thicken the pleura. The oil or paraffin is introdoced 
by means of a Dieulafoy syringe, and air is withdrawn at the same time bjjr a 
reversed artificial pneumothorax apparatus. Whichever is used, it is im- 
portant to test the sensitiveness of the pleura by small injections of 2 tO 6 c.c. 
to start with. In liter injections the omonnfc introduced may be gradually 
increased to 200 c.c. or more. Oleothcrrai is now fof the most part restricted 
to cases of therapentic pneumothor.ax tending to obliterate from spreading 
adhesion, and those with mobile mediastinum. 

(c) Evulsion or crushinq of the ‘phrenic feme. — This is now often performed 
in order to produce basal collapse, but it helps to produce relaxation iii the 
apex and may aid in the contraction and closure of a cavity. Division 
alone is not sufficient ; it is desirable to remove as long a stretch of the nerve 
as possible. In recent years temporary paralysis has been induced by 
crushing the nerve, the effects lasting ab^t 6 month-S. This is often carried 
out instead of evulsion, since it does not pr<qudice farther surgical treatment 
subsequently. 

(d) ThoracopUiU^. — If owing to adhesions it is impossible to coUapse 
the lung tempomrily by an artificial pnenmothorax, permanent collapse by 
thoracoplasty may be considered. In the Sauerbruch operation, the posterior 
3 or 4 inches of the ribs from the first domitvards are removed, even to tie 
tenth or eleventh, the lower level being determined by the extent of the com- 
pression of the lung it is desired to produce and therefore by the amount and 
situation of the diseased area. Tins operation is now penormed rn two of 
three stages, and generally under local anaesthesia. Good lateral collapse is 
usually obtained by this operation, but antero-poaterior compression is less 
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complete. Semb’s operation ia more Batfefactory and ia now more frequently 
employed. Tbo first, eecond and third ribs are completely remored and the 
farcial BUpporta of the apes of the lung arc divided, whicll is thus allowed to 
eink down, producing a concentric collapse. The second and if necessary a 
third stage arc similar to those in the Sauerbruch operation. 

(c) Apicolysis {exlrapleural pneamolt/sis). — Successful local coUapso can 
sometimes be attained by introducing some extraneous material like paraiEn 
between the chest wall and the parietal pleura over a local area ol disease, 
or a caidty which is not too neat the ijleura. Unfortunately in some cases 
progressive changes may occur behind tlm plug and it may eventually be 
necessary to remove this and proceed to the thoracoplasty. 

(/) Extrapleural pneuinol^ax. — In some cases where artificial pneumo- 
thorax fails owing to extensive apical adhesions, an extrapleural pneumo- 
thorax may be induced. A portion of the fourth rib is removed near the spine 
and the parietal pleura with the adherent lung is stripped away from the 
chest wall through the cndotboracic fascia. The separation is carried down 
to the hilum on the mediastinal aspect, to the eighth rib posterioily and to the 
fourth costal cartilage in front. The wound is then carefully closed and 
sutured. The extrapleural apace thus produced U maintained by repeated 
refills of air, at first very frequent, auh^qnently at longer intervals. After 
about a month high positive pressures op to +18 and +24 most be main- 
taiaed, otherwise the space ootilerates. This procedure, though sometimes 
successful, seems less generally satisfactory than apical thoncopbsty. Oa 
the other hand it involves less shock than the operation of thoracoplasty, 
and is therefore practicable in some cases where thoracoplasty cannot be 
considered. The existence of an intraplenial pneumothorax below whew it 
is necessary to keep the lower lobe under control does not contra-indicate it. 

(j?) Closed suctum drainage of cotiVics. — Large distension cavities can 
sometimes be successfully closed by the Monaldi method. The plenra orei 
the cavity, if not already adherent, must be treated with some sclercslng 
substance such as 0-5 pet cent, iodine m talc powder or 10 per cent, silver 
nitrate solution. Subsequently a fine barium impregnated rubber tube is 
introduced through the chest wall into the cavity, by means of a cannula. 
Continuous suction is applied to the peripheral end of the tube by an electric 
motor. In favourable cases the sputum dimiciahes and becomes free from 
tubercle bacilli, and the general symptoms improve. A limited tboracoplastic 
operation may be required to complete the closure of the cavity or to render 
its closure penoanent. By this means coses onginaliy unsuitable for thoraco- 
plasty owing to the size of the cavity, may be rendered snitable for the 
operation, and in other cases a limited thoracoplasty may suffice instead of 
an extensive three-stage operation. 

9. STHnoiUTio TaxaTuesn. — ^Thea cough is ineffective it may be 
relieved by a sedative lorengo or linclus containing diamoiphine or codeine, 
or by the well-known liquorice lozenge. If there ia difficulty in bringing up 
the sputum, a simple saline mixture la of value, such as sodri bicarb, grs. 19, 
sodii chlorid. grs. 3, sp. chloiof. min. 10, and nq. anethi dest. ad fi. oz. I. 

in the chest is usually alleviated by local application oi pigmentum 
lodi, liniments, mustard leaves or other counter-irritants. 

sweats. — The windows should be widely opened at night. A pul 
containing zinc. oxid. grs. 3 and ext. belladonn. occ. gr. I is often of value- 
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Pictotoiin, agaricin and strychnine have also been used. A rush mattress 
as nsed in the tropics has been zecommendetL 

Fever . — ^Eest m bed np to the e3:tent of “ absolnte rest ” is the best 
means of lowering the temperature. Antipyretic drugs have no effect upon 
the course of the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin and ciyogenin. 

Slight hfemoptysis, in which the apntum is only streaked, calls for 
no special treatment. Moderate bsemoptysis, with expectoration of 3 or 
4 onnees of blood, requires more active measures. The patient should 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
profuse or persistent hasmoptysia the patient should be confined strictly 
to bed, and if it is known from which side the bleeding bas ocenrred, it is 
best to lie on tbia side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. | to L or diamorphme hydrochloride gr. ^ to ^ 
should he injected subcutaneously. The food is best mven cold, and may 
be iced ; no mcohol must be taken. A course of calcium lactate gis. ID, t.d.s., 
may be commenced ; but Its action is aomewbat uncertam. If the bleeding 
persists, various other remedies should be tried, these include the inhalation 
of amyl nitrite, or the injection of b^moplastin, coagulcn ciba, horse serum, 
or emetine hydrochloride subcutaneously. Congo red, given intravenously, 
baa proved of value in some cases. Ergot and adrenaboe are both contra- 
indicated. If the hemorrhage is still unchecked, or is frequently repeated, the 
advisability of establishing an artificial pneomothorax must be considered. 

Oasiro-tniestinal symph»ns.— Anorexia or dyspepsia can often be relieved 
by changes in diet, or by the administration of suitable drugs. Alkalis 
and gentian are especially valuable, and when bypochlorhydria is present, 
dilute bydrocbloric acid (min. 10-30) should be given well diluted after 
meals. Digestive ferments, such as taka-diastase or papain, may be required 
at times. All tendency to constipation should be checked by laxatives, and 
if diarthcEa develcya, avoidance of diet leaving bulky or irritating residues 
should first be tried, before administering dmgs containing lead, opium, 
bismuth or tannic acid. 

Insomnia is often a troublesome eymptom, and every endeavour should 
be made to obtain a good night’s rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

The treatment of the complications of pulmonary tnbercnlosb is de- 
scribed under their respective headings. The after-care of patients dis- 
charged from sanatoria is on important subject, to which considerable 
attention is being devoted, and involves a consideration of the advisability 
of establishing training centres or indnstrial colonies for consumptives. 
These are proving of very great value. 


THE PULMONABY MYCOSES (PNEUMONOITYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclatnrea, and at the present time it is difficult 
to give accurate accounts of th«D. The pulmona^ mycoses have one 
feature in common, in that th^ produce chronic pulmonary lesions 
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practically indistingniahable clinically from thoso of the cbiordc forma of 
pulmonary tuberculosis. 

Among the varietiea of mycotic infection at present separated clinically 
may bo mentioned— Actinomycosia ; Sporotrichosis {see p. 201) ; Aspergil- 
losis ; Blastomycosis (see p. 203) ; Coccidioidosis (see p. 204) ; Tomlosij 
(flee p. 205) ; and Moniliasis (sec p. 205). 


PoLiioNART AcmoiiTcosis 

/Etiology. — The general diaractera of tlie streptotbrix group of organisms 
are described in the section on Actinomycosis (see p. 198). A large proportion 
of cases show the first lesions in the head and neck regions, but primaty 
pulmonary cases occur, and ate probably mote frecjueiit than is generally 
recognised. 

Pathology. — In the primary polmonary cases the distribution of the 
lesions is at first very similar to tnat of tuberculosis, and the disease may 
extend m an identical manner. In the forms due to spread from other organs 
8uch as the liver, the base of tho lung may be first involved, while in cases 
extending down from the neck the path of the infection is apparent. 

Owing to the tendency of the leaona to spread by contiguity, snbcntancoos 
abscesses may form and simolato caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. IVhen a subcutaDeous sbKCSS 
ruptures or is opened, the characteristic “ sulphur granules " may be found, 
altoough ttds is not invariable. The skin around the sinuses wlnoh result 
is often puckered in a somewhat characteristic fashion. 

Symptoms.— These are in general identical with those of tho chrome 
forms of pulmonary tubciculosie, such as cough, expectoration, which may he 
olTerisive, dyspnoea, fever and night sweats. 

ComplicaVions and Sequelas.— These arc usually due to the olha 
localisations of the organism ; but, in addition, empyema and btonchiectasifl 
may be mentioned. 

Diagnosis. — This can only be cbtablbhrd by the discovery and ideotiCca- 
tion of the organism in the sputum and the ^<icharge. The characteristic 
“ sulphur graius ” eve not juvaiiaWy present, ami may esca^rt notice \uilc« 
lookw for carefully. In any obi-cure case of pulmonary disease in which 
tubercle bacilli are not found after repealecl eearclt, the possibility oi 
streptotrichoHW should be considered, and direct films should be specially 
exambed. , . 

Course. — This is ptogresrive, and leads eventually to asthenia, emaciation 
and death. 

Prognosis. — Tiu-s is eeiiuus, aUbough Mme cases ces^Kind well to treai* 
merit 

Treatment. — (See p. 200). Surgical treatment of local abscesses or of 
empyema may be required. External appheation of a radium pack is some- 
times usefuL 


PULVONAEY AsrxnaiLLOSlS 

Etiology. — Infection of tho bronchi and lungs sometimes ocenra by 
the Aipeiyxlbu Jumignhu, more rarely by the A. nidutans. The doease 



1237 


SYPHILIS OF THE LUNGS 

has been most Irequentlj observed in France. It ocenre among pigeon 
breeders and hair sorters and combers. The former acquire the disease 
from the process of artificial feeding, from grains in the mouth to the beak 
of the bird ; the latter from the mo of ryo flour in cleaning the hair. Slillers 
and farm labourers have also been the subjects of the dbeaso. 

Pathology. — The fungus induces nodular formations in the lung 
tissue somewhat resembling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow. A secood&ry aspergillosis may occur in 
chronic cases of bronchitis or bmg disease, but is of little clinical 
importance. 

Symptoms. — Primary aspcrgillosib produces symptoms similar to those 
of bronchitis, broncho-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the ieiions. The sputum may be blood- 
stained, or definite hfemoptyais may occur. There is generally wasting with 
irregular fever. 

Diagnosis. — The condition has to be differentiated from pulmonary 
tuberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
of the sputum. 

Course.— Acute btoncho-pneumonic forms may be fatal in a few weeks 
or months. The chronic lesions may extend to years, and arrest with 
fibrosis is not uncommon. 

Treatment.— This consbts in avoiding further infection, and giving large 
doses of potassium iodide as in streptotrichosb. Open-air measures and 
general tonic treatment are nUo to be recommended. 

Other Mycotio Ikekctions 

Fungi of the genera Blaslovtycea {Otdium, Coccidioides) and Sporotrichum 
are well known to produce cutaneous affections simulating chronic gummatous 
or tuberculous lesions. They may also give rise to pulmonary disease pro- 
ducing symptoms like those of tuberculosb. 

Castellani has described various broncho-pulmonary conditions due to 
apeciea oi tie genua Monilia, including tie “ tes-tasters’ cougi ” and “ tea- 
factory cough.” Another fungus, Afucer mvetdo, has been found in the 
sputum, and is regarded ns pathogenic to man. 

All these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosb. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SyPHILIS OF THE LUNGS 

etiology. — Climcally recognmble pulmonary syphilb is a rarity ; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forma 
of the dbease. 

Pathology. — Even post mortem it is often difficult to esteblbh the 
syphilitic nature of the pulmonary lerions found in cases of syphilb, owing 
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to tlie fftct tliab they teod to the lormation oi scars preeentiog no char- 
acteristic features. 

Congeniial tyfliHit , — The esseotia] changes are — (1) ItooBd-celled in- 
filtration vith eventual fibrosis, starUng round the bronchi and spreading 
to the intei-alveolar framework; (2) periarteritis of the smaller arteries; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. Gummate may be present, but are rare. Spirocbstea can be 
demonstrated in the lesions by Levaditi'a method. The microscopic appear- 
ances comprise the “ white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are frequently 
associated. ^Vbitc pneumonia is found in premature or still-bom infants, 
and in those dying soon after birtb. The condition may be widespread or 
localised. The affected areas are firm, consolidated, smooth and grejish* 
white in colour. There are no interstitial changes, and the consolidation is 
due to the filUng of the alveoli with deaquamated, degeueta^g epthtUal 
cells. 

lu the commoner interstitial form the long is firmer, harder and darker 
grey in colour, and the connective tissue is mainly involved. To this con- 
dition the term *' pancreatisation of the lung ” has been applied by Hogers. 

Aeguired typhilis . — Syphilitic lesions of the hroncbl have already been 
described m the section on diseases of the bronchi. Gummata may occur in oi 
around the intra-pulmonacy bronchi oc in the lung tissue. They may be 
single or multiple, and vary in site from that of miuary granules to a hen's 
egg. They are said to be more common In the deeper pa^ of the long sear 
the roots and in the lower lobe. They undergo changes similar to those 
occurring in gummata elsewhere, but tend more to fibrosis and eontrse- 
tion thsu to softening. Owing to these secondary changes, the following 
cooditions ma^ result : btoncho-pneumooto processes, widespread fibrosis and 
contraction with pleural adhesion, bronchiectasis and occasionally excavation. 

Symptonis.-^mall gummata may be latent and give rise to no 
symptonu or rigns. When fibrosis occurs, they are similar to those of pul- 
monary fibrosis from other causes. It is generally recognised that in nre 
cases a destructive process occurs, fotmetly called “ syphilitic phthias,’ 
and almost exactly similar in Its clinical manifestations to those of caseous 
or fibro-caseous tubercoloais. 

Complications and Sequelae. — Syphilitic lesions in the larynx, trachea 
or bronchi may complicate the course. Bronchiectasis has already been 
mentioned, and tuberculosis may occur as s complication. 

Diagnosis. — This is often difficult and sometimes inconclusive. Obscure 
pulmonary signs in a syphilitic subject ehonld arouse suspicion. The Wasser- 
znann reaction should be determined, and other indications of syphilis Iook« 
for itt all fibrosing and destructive lung conditions when no tubercle bacmi 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of syphilis and tuberculoaia mentioned above. 

Course and Prognosis. — Where the lesions are localised and can be 
recognised early, the course is favourable if anti-syphilitic treatment w 
appbed. Where fibrotic chances occur, leading to bronchiectasis, the 
course is less favourable, and in the destructixe form it is serious. An 
inter-current tuberculous infection increases the gravity of pulmonary 
syplulis. 
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Treatment. — ^When a diagnoas of pulmonary syphilis has been wtab- 
lished, vigorous anti-syphilibc treatment should be carried out. Its 
beneficial effect is undoubtedly promoted by open-air treatment. In cases 
where tuberculosis coexists with eyphilis, anti-syphilitic treatment is strongly 
recommended, especiaUy by French physicians. 


NEW-GROWrns IN THE LUNGS 

Both simple and xnAlignant tumours may occur in the lungs, the latter 
being the more common. 

Etiology. — ilalignant tumours occur more frequently in the male sex 
in the ratio of five to one; carcinoma is rare before the age of 40, but sarcoma 
may develop in eatUei years. Simple tnmouis may arise at any age, but 
aro found chiefly in adult life. The exciting camse is unknown. In some 
cases of malignant growth there is a histoiy of thoracic trauma or disease. 

Pathology,— Simple tumours found in the lungs usnally arise in the 
bronchial mucous glands or in the bronchi. They include adenoma, fibroma, 
lipoma and chondroma (see p. U60). 

MaU|aaot tumours may be primary or secondary. The primary ^wths 
are caicmoma, sarcoma or endothelioma. It is probable that all varieties of 
bronchial carcinoma arise in the basal cells of the bronchial mucous mem- 
brane. Certain types are described, the sqaamous-celled carcinoma, the 
adeno- or columnar-celled carcinoma, and the oet-celled tumour. The 
equamous-celled carcinomata form a clearly^ differentiated |Tonp, in which 
may be included columnar-cclled growths with duct and acinar formation ; 
the remainder are sometimes known as nodifferentiated tumours, consisting 
of more primitive types of cells. Round-celled and spindle-celled sarcomata 
growing from the pulmonary connective tissue are met with, while endo- 
theliomata are usually derived from the endothelium of blood vessels and 
lymphatics, or from the pleura. A primary carcinoma of the breast, ceso- 
phagus or mediastinum may directly invade the longs. Secondary carcinoma 
may have its primary focus in the breast, stomach, intestines, liver, pancreas 
or prostate, whereas a secondary sarcoma most often results from metastasis 
of a primary bony growth. Chorion-epithelioma and hypernephroma also 
give ns® to secondary deposits in the lungs. 

Primary malignant tumours are unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
matosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, or pressure upon, the mediastinal structures 
frequently occurs. 

Symptoms. — Simple tumours except adenomata are pathological curiosi- 
ties and, as a rule, only produce symptoms when they cause obstruction of a 
bronchus or press on mediastinal structures (see pp. 1079 and 1300, 1301). 

The early symptoms of malignant growths are slight, and consist of 
malaise with, perhaps, cough and expectoration. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, mediastinum or pleura, they are more noticeable. Pain, dyspnoea 
and loss of weight with cachexia usually develop, and the cough and ex- 
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pcctoration ore more marked. The latter is often of the t 7 picftl_ “ cumut 
fell 7 "or “pnine joice ’’ appearance due to altered blood. Jlicroscopic- 
aMy, gronpa of large fatty cells, or inegnlat epithelial cells may he seen. 
Malignant cells may be found in 60 pet cent, of cases by Dudgeon’s wet method. 
There are usually no definite physical signs until the tumour causes pressure 
upon the bronchi, mediastinum or deep thoracic reins or nerves. The chest- 
wall may bulge locally, owing to the presence of a growth near the surface, or 
it may be retracted if a main l)ronehii3 is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chcst-wall may be visible. 
Enlarged veins often run across the chest, and one or other arm may he 
Bwollen or cedematons if there is mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occimed. The percussion note over a 
moderate-sized tumour is impaired and may be extremely dull ; more often 
the dullness is due to coUap’se of the lung. The breatb-sounds vary with 
the size and position of the growth, and with the displacement or pressure 
effects produced. They may be weak, or loud and stridorona. The stridor 
is nsually unilateml. Advenfit/ons eooods depend upon the presence e/ 
complications such as bronchitis Some degree of fever often occurs. The 
supra-clavicular and azillary glands are not infrequently enlarged, and en- 
denco of malignant disease may be present in other parts of the body sneb as 
the abdomen. 

One special variety of apical carcinoma is the superior pulmonary sale'U 
or Pancoost tumour, which gives rise to a somewhat charseteristie or sng* 
gestivc clinical pictore. The chief symptoms are pain in the shoulder, inner 
side of the arm and forearm toother with weakness and wasting of the small 
muscles of the hand. Paralysis of the cervical sympathetic on the same side 
develops. There is usually localised dullness at the extreme apex. Ihuffo- 
lojrical investigation reveals a sharply defined apical shadow with destruction 
of the posterior part of the first twee ribs and sometimes localised verlebrin 
erosion. Fancoast euggeats that these tumours may arise from remnants of 
the fifth branchial clel^ 

Complications and Sequelae. — Bronchitis ia nearly always present in 
some degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, 
gangrene, hsemoptysis, pleural effusion, abscess and empyema are sometimes 
observed. The effusion is frequently bloodstained. In cases of primary 
malignant db^aise of the lungs, secondary depoaita may occur in other parts 
of the body such as glands, brain, suprarcnals, heart and bones. 

Diagnosis. — ^This is difficnlt in early cases, and not easy in some 
advanced ones. It not infrequently happens that metastases, especiaUy 
in brain or bone, afford the earliest manitestations to be recogui^cd- _ j 
cullies may arise in connection with pulmonary tuberculosis, fibrosis and 
gumma of lung, aneurysm, pericardial and pleural effusion ond enlarge- 
ment of the mediastinal glands duo to JJodgldn’a disease or tubercula'is. 
The whole body should be searched for evidence of mab'guant diseoM els^ 
where. The sputum should bo examined repe-atedly for tubercle bacilli ana 
for cellular elements, and an X-ray exanunation made of tho chest. Localised 
pulmonary coUapsc thus demonstrated may bo a very early indication- _ By the 
stcreoscopio method excellent evidence of pnimonary neoplasms is ofteo 
obtainable. Lipiodol injection and X-tay examination or toinogtaphy raaf 
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demonstrate the obstruction of & bronclma by the growth which often presents 
a tapering or “rat-tail” appearance. Bronchoscopy may also serve to 
establish the diagnosis especially in bronchial carcinoma. Temporary 
artificial pneumothorax may be hdpful in diagnosis, particularly in differen- 
tiating simple tumours in the periphery of tho lung, growths in the medias- 
tmum and in the chest-wall. 

The Pancoast tumour may give rise to special difficulty. It has to bo 
differentiated from syiingorayefia, cervical nb, apical pulmonary tubercu- 
losis and secondary sarcoma. 

Course. — This is progressive, the patient gradually losing strength and 
dying from cachexia or some iatercurrent affection. 

Prognosis. — Apart from those cases in which early recognition may in 
suitable conditions reniler lobectomy or pneumonectomy, with removal of the 
growth, possible, this is hopeless, death occurring in a few weeks, or being 
delayed for two or three years. The possibility of a successful pneumonectomy 
is more favourable witE differentiated than with undifferentiated types of 
growth. In the latter the growth tends to be more infiltrating and the glands 
are more likely to be m\olve<l 

Treatment. — Simple tumours are often capable of complete removal 
with gratifying success. 

In malignant growths lobectomy or dissection pneamonectomy with com- 
plete removal of the growth is only practicable for cases recognised early in 
which there are no secondary deposits. 

Radon seeds arc sometimes nsed ; when practicable they are inserted 
into the growth through a bronchoscope. In other cases they may be intro- 
duced directly into the growth by thoracotomy. Treatment by deep X-ray 
application may be useful by diminishing local pressure aud rclievmgsymptonw 
chiefly in sarcoma or oat-celled carcinoma. Cure by these methods is 
rare. 

In cases unsuitable for lobectomy or pneumonectomy and radiation treat- 
ment this can only be palliative and symptomatic. Useles-s cough should be 
checked by sedative lozenges or a linctus. Dyspncea due to pleural effusion 
may be relieved by tapping with or without ait replacement ; but the fluid 
often reaccumulates rapidly. Pain shonld bo relieved by analgesic drugs, 
and in the htersteges those conlsimng opiam or its alkaloid may be regMirM, 


PARAGONIMIASIS 

Synonyms. — Pulmonary Distooiatosis ; Lung Fluke Disease; Endemic 
Haemoptysis; Parasitic Haimoptysis. 
iEfiology.— ^Seep. 330). 

Pathology. — ^The flakes settle down in the lungs and fom burrows. 
ThcM buiTowfl may coalesce and give to (yatic swellings, varying from ^ to 

inches in diameter. These in turn develop fibrous sheaths and may give 
rise to abscess formation or pleuri^. The adult fluke is hermaphrodite, and 
lays numerous eggs which measure 100 x 70 /*. These are cobbed up in the 
sputum, and are easily recognisable owing to their la^e size. The adult 
parasites arc also occaaonally found in the brain, liver, lymph glands and 
peritoneal cavity. 
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Symptoms and Complications . — The onset of symptoms, after in* 
fectioQ has taken place, is inadions. mih coagh and expectoration. The 
latter is very constantly blood-stained, and there may be profuse hsmoptyas. 
Secondary pleorisy occurs when the cysts reach the surface of the limga , 
causing pain. Examination may reveal no abnormal signs, at most there 
are a few scattered rSIes, together with signs of dry plemiay at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. 

For general, abdominal and cerebral symptoms and complications, see 
pp. 330, 331. 

Diagnosis. — Distinction from other forms of haemoptysis is accomplished 
by discovering the ova in the spntnm. To facilitate the examination a little 
0-1 per cent, sulphuric add should be added to it. 

Course. — ^This is chronic: the disease often persists for years, without 
giving rise to any acute disturbance apart from periodic hsmoptyds. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is conaderable difficulty in eliminating the parasites, and permanent 
damage is wrought in the longs. 

Treatment. — Prophylaxis is important where the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink- 
ing or WB^ng should be boiled or filtered. Crabs ebould not be eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs. iO-20, t.d.8.) is recommended, but other treat' 
meat is symptomatic. 


CONGENITAL CYSTIC DISEASE OF THE LUNG 

Etiology. — Conmnital cysts of the long may be met with in infants, 
children or adults, ^ece is no infective or parasitic cause, and as in some 
instances cysts have been found in the fcctus they are considered to be due 
to developmental errors. 

Pathology. — The following varietce are described : 1. The large balloon 
cyst. This may completely compress a long in an infant or young child. 
2. The solitary cyst. This may occupy half the lung-field. 8. Multiple 
medium-sized cysts, often situated near the root of e lung. 4. Multiple small 
cysts. These cause a honeycomb appearance of the lung resembling broncbiec- 
iasis. 

It is probable that in all cases the cysts are of bronchial origin. The 
lining membrane of the cyst is umform, the cells having the clmracters of 
broBcbiai epithelium. MicroscopicsU/, ihe irre^ar distributipn of the 
cartilage, muscle, elastic tissue and mucous glands in the supporting tissues 
difi'erentiates congenital cysts from bronchiectatic cavities. The cysts may 
contain air only, or the contents may be watery, mucoid, or purulent if they 
become infectra. 

Symptoms. — These vary with the variety of cyst present. The large 
balloon cyst, met with in infants or young children, may result in severe 
respiratory and cardiac distress. In each cases there is cyanosb, dyspn^ 
and displacement of the trachea, mediastinum and heart to the opposite 
side of the chest. The percussion note over the cyst is hyper-resonant and 
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HYDATID DISEASE OF THE LUNG 

the breath*BOxmda are absent. Solitary cysts often give rise to no symptoms 
and are only discovered on lontine X-ray examination. "When infected the 
clinical features may resemble those of lung abscess or bronchiectasis. With 
multiple medium-sized or small cysta no symptoms tisually appear onto 
infection occurs, though haimoptysis may occur early. When infected, 
toxseraic symptoms develop, su^ as loss of weight, irregular fever, cough 
and expectoration which is sometimes offensive. Clubbing of the fingers 
may then soon be noted. On examination scattered areas of slight dullness, 
and weak air entry with a few persistent rales may be detected. 

Course, Complications and Sequelse. — The onset of complications 
usually leads to the development of symptoms which call for investigation. 
Thns spontaneous pneumothorax may resnlt from rupture of a cyst. In 
other cases snppuration occurs in the cyst with the formation of lung abscess, 
bronchiectasis or empyema. Cerebral abscess may be a late sequel. 

Diagnosis. — This is suggested by X-ray and by Upiodol or neo-hydriol 
examinations and possibly tomography. If the space in the cyst is firee from 
fluid the X-ray appearances must be differentiated from those of pneumo- 
thorax, an emphysematous bulla, a thin-walled tuberculous cavity or, in 
some cases, a diaphragmatic hernia. If the cyst contains finid, farther 
investigations are teaoiied to exclude the presence of soeb conditions as 
lung abscess, encysted pleural effusion or empyema, hydatid cyst, dermoid 
cyst or a blood cyst. A definite diagnosis can sometimes only be made after 
operation by microscopical examination of a portion of the cyst. 

Prognosis.^This varies with the type of cyst present, the development 
of complications, and the treatment adopted. In many cases the prognosis 
is good, apart from rupture or infection. In the large balloon cyst there is 
risk of sndden death during an attack of distension. 

Treatment. — ^The la^e balloon cysts which are causing respiratory and 
cardiac embarrassment call for immediate treatment by the insertion of a 
needle. Subsequently the only hope of recovery lies in pneumonectomy. 

When the cysts are infect^, treatment by postural drainage should first 
be adopted. Ttulure nsnally follows attempts at surgical drainage or collapse 
operations. If the cysts are unilateral and infected, the oiJy hope of cure lies 
in radical removal of the portion of lung involved, either by lobectomy or 
by pneumonectomy ; and so in bQatcral cases it necessarily follows that no 
radical cure is possible. 


HYDATID DISEASE OF THE LUNG 

Hydatid cysts may develop in the lung in patients infected by the ova of 
the Tcenia echinococcus, 

etiology . — ^Man is the intermediate host of this parasite, and becomes 
infected directly or indirectly from the dog. The modes of infection and the 
life-history of the parasite are elsewhere considered (p. 338). Males are more 
often affected, and the condition is commoner among the poor than the 
well-to-do. It is rarely seen in this country except in patients from abroad, 
especially from Australia. 

Pathology.— Hydatid cy^ts have been described in the lungs in from 
5-6 to 16-8 per cent, of cases of hydatid disease in different parts of the world. 
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The rigtt lung i3 more often the dte of the disease than the left, and the cyst 
is nsnally basic, though it may occur in the upper parts of the lung. It is 
generally supposed that infection of the lung is usually secondary to the liver, 
the ora reaching the lung through the dtapmragm ; but the occurrence of pri- 
mary long hydatid suggests the possibility of the embryo gaining access to the 
general blood stream, and thus reaching the lung by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilocnlar cysts 
arc occasionally observed. The cyst may become as large as a cricket ball, 
but nsnally ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ecto^t and endocyst. It may develop 
brood capsules end daughter cyata, but is often sterile in this sitnation. 

The reactive changes in the lungs are at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less definite 
fibroid capsule around the cctncyst. The ovetl 3 ring pleura may become 
inflamed, thickened and adherent when the cyst grows near the surface. 
Rupture may occur into a bronchus, into the pleura, pericardium or peri- 
toneum, or occasionally into the aorta or pulmonary vem. Rarely the con- 
tents of a small cyst may become inspissated, thus producing spontaneous 
cute. 

Symptoms. — Until the cyst becomes large enough to cause irritation, there 
may be no symptoms, but sooner or later cough and expectoration develop. 
The latter is generally mucoid, and frequently bloodstained. Pyspneea 
becomes apparent and pain results if the pleura is involved. The signs maybe : 
diminisbea vocal fremitus, localised dullness and weak or absent breath-sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few rdles 
may be audible round the dull area. Occasionally with a large cyst there 
may bo some bulging on the afiected side, and “ hydatid fremitus ” has been 
described. The heart may be displaced in rare cases. Examination by the 
X-rays generally shows a suggestive toonded shadow with very little change in 
the surrounding lung, except in chronic cases where some fibrosis may be 
observed. 

Some degree of eosinophilia is common but not invariable. When rupture 
into a bronchos occum, there is usually sadden copious expectoration of watery 
Rnid containiug booklets. Daughter cysts and parts of the ectooyst may 
be coughed up and lead to dyspneea and even sufiocation from laryngeal 
obstruction. 

After rupture, spontaneous core may result if the cctocyst is expectorated. 
More commonly the cavity becomes infected and the symptoms and signs 
become those of chronic abscess (see p. 1193). Rnpture into the pleural 
cavity produces great pain, dyspnoea, cyanoris and shock, similar to the 
condition induced by pneumothorax. Rupture into tho pericardinm or into 
a vein Is usually quietdj- fatal. When rupture occurs into a serous cavity, 
urticaria and severe toxic symptoms sometimes develop. 

Diagnosis. — The clinical features of pulmonary hydatid may be suggestive 
of pulmonary tobcrcnloaie, pleural efioslon or new-growth. Diagnosis may 
bo difiicult wfoie mptnic occurs ; aitei tlfis tho discovery of hydatid booklets 
or pieces of cyst-wall may establish the diagnosis. In suspicions cases the 
X-ra^ findings may be of great asristance, and confirmatory evidence may be 
obtained from cytologic^ and serolopcal examination. Tho fomer fre- 
quently shows eosinophilia, and the latter gives complement deviation when 
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a Boitable antigen, euch as extract of hydatid cyst-wall, is nsed. A precipitin 
reaction may also be obtained with the fluid from another cyst. The Casoni 
intradermal test with the appropriate antigen has established itself as having 
special diagnostic value. 

Course.— This is generally progrewive, though occasionally spontaneous 
cure occurs either before or after rapture. More commonly the cyst causes 
increasing pressure or irritative ^mptoms, and eventually rupture or sup- 
piuation produces acute manifestations. ' 

Prognosis. — The prognosis is serious owing to the risks of rupture and 
suppuration. Spontaneous cure b rare, but can occur. After rupture into 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Rupture into a serous cavity is frequently fatal. Early surgical 
treatment either before or after rupture improves the outlook. 

Treatment. — Aspiration of the cyst, cither exploratory or therapeutic 
is to be avoided, ll the cyst can be diagnosed or localised before ruptnre, 
the lung should be exposed by thoracotomy, the pleura stitched together and 
the cyst incised, the endocyst removed, and the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 


THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any iu' 
flammatoiy condition of the lung prodndng consolidation When the 
consolidation affects largo areas of lung uniformly it is described as lobar 
pneumonia, and when it is patchy or lobolar in distribution it is called 
lobular or bronoho-pueumonia. 

1. LOBAR PNEUMONIA 

Synonyms. — Croupous or Pleuro- Pneumonia. 

Definition. — ^This is an acute infections disease characterised by au in 
flammatory lobar consolidation. 

/Etiology . — PredUposing causes . — Fueumouia may occur at any ago. 
It b common in children up to tho sixth year, the incidence being about equal 
in the two seses. It is commonest between tie ages of 1& sad 40, when there 
is a preponderance in the male sex of two or three to one. It is also a fre- 
quent terminal malady in the aged of both sexes. It may be doubted 
whether race has much influence, although in America and in the Rand 
mines the incidence and mortal;^ among the black races are both high. 
Pneumonia is met with all over the world, but it is more rife in localities 
with changeable climate and cold winds. Its seasonal incidence is well 
marked ; it is uncommon in the summer and autumu, and is most prevalent 
from November to March in this country. Although pneumonia is as a 
rule endemic and sporadic in its incidence, it is generally admitted that 
localised epidemics occur. Urban conditions, defective sanitation, over- 
crowding and insufficient vent^tiou all conduce to tbc incidence of pneu- 
monia. It is not uncommon to obtain a history of several previous attacks. 
Although tho disease often attacks those in normal robust health, there cau be 
no doubt that debilitating conditions and diseases predispose to it, among them 
being chronic nephritis, diabetes, ovet-fetigne, exposure and alcoholic excess. 
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Exciting canstt . — ^The exciting cause in moat cases is the ^iwcnce of 
the pnemnococcus of Frankcl. It may be the only pathogenic organism 
fotmd in the long lesions and in the ^mtum, but not infreqnentlj others, 
each as streptococci, staphylococci or PfeifTct's bacillns are also present. 
Occasionally these organisms, and others, such as Friedlinder’s pneumo- 
bacillus, the BaeiTlus lyphostts, the gonococens and the B. pertussu, cause 
lobar consolidation ; bub these conmfions ehonld be regarded as varieties 
of secondary pneumonia, and differentiated from the acute primary condition 
now under consideration 

The pneumococcus . — The pathogenicity of the pneumococcus has been 
the subject of an interesting study by Cole, Dochez, Avery and Gillespie 
and more recently by Geo^ia Cooper and her co-workers. Originally three 
types were described; Types I., II., IlL, which together account for more 
than 50 per cent, of all cases. The remainder were included in a group referred 
to as Group IV. This has now beea separated into 29 other types, making 
92 in all, by means of serological reactions. 

The American observers have shown that 40 pet cent, of contacts with 
cases of pneumonia due to types I. and II. may harboni the corresponding 
organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They nave further demonstrated that a convalescent patient 
may carry pathogenic pneumococci in his mouth for as long as 90 days from 
the onset of the disease. They have also found pathogenic pneumococci 
in the dust of rooms in which patients suffering from pneamooia have bees 
nursed. The significance of this work is obvious. It confirms the view that 
pneumonia is an infectious disease, capable of being spread by carriers, by 
the coQvalesceut patient, and by the dost of rooms. 

Although the pneumococcus is the specific exciting cause, ita activities 
ate often detenuined by some other factor, such as chill, exposure, over- 
exertion or iujory. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms. 
Post-operative pneumonia may be a fiuther instance of this, but doubtless 
some supposed cases are in reality due to lobar collapse. 

Pathology. — ^The pneumococcus is found in the pulmonary lesioM and 
ehewhere when compDcations occur. In some patienta it is found in the 
blood. These are referred to as bacteriaemic cases and are usually mote 
severe and often associated with complications. Experimental investigations 
on animals indicate that the avenue of infection to the Inngs is by way of the 
trachea and bronchi, the blood infectiou being secondary to the pulmonary 
leaou. Four etagea are commonly described in the process by which the lung 
becomes consolidated and returns to normal, namely, engorgement, red 
hepatisation, grey heparisation and resolution. 

In the stage of engorgement the affected part of the long is slightly 
enlarged, deep red in colour, and heavier than normal, although it stiU 
crepitates and floats in water. The pleura over it may be injected and 
lustreless and may even show early fibrinous exudate. On section, the 
hyperemia is obvious and there may be some cedemn. On squeezing, frothy, 
bloo^tained fluid exudes. SOcroscopicaUy, the engorgement of the 
capillaries, the swelling and partial desquamation of the alveolar epithelium 
are the chief changes to he noted. In the stage of red hepatisation the 
affected area becomes completely consolidated, the general aspect on section 
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being remotely eimilar to liver, hence the name hepatbation. The pleura 
is now notably inflamed and may be obscured by yellow fibrinous exudate. 
The hepatbed area of lung b la^er and much heavier than normal and bears 
the impress of the ribs upon it. On section, it b seen to be red in colour, 
solid and completely airless. It does not crepitate and it sinks in water. 
The lung tissue is found to be more fnable than normal. On scraping the 
cut surface, which has a granular appearance, a rcddbh fluid b collected, con- 
taining small fibrinous plugs, widen are practically alveolar costs. Micro- 
scopically, the alveoli ate oc<^ied by a coagulated exudate rich in fibrin 
and red blood corpuscles, with scanty leucocytes and a few larger celb 
derived from the alveolar epithelium. In the stage of grey hepatbation 
the lung tissue, although still solid, airless and non-crepitant, is greybh in 
colour, softer in consbtcnce and still more friable. The surface of the section 
b less granular, and on scraping, a pale yellowbh, almost poriform fluid is 
obtain^. Microscopically, the blo^ vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red corpuscles 
have largely dbappeared, and the alveoli are occupied by leucocytes and 
desquamated alveolar cells. In the stage of resolution, the exudate becomes 
more liquid and its cellular constitoents undergo fatty degeneration. The 
liquefied exudate U largely absorbed, although expectoration may possibly 
assbt in its removal. The lung retains to its normal spongy state and the 
alveolar epithelium b replaced. 8ome pleural thickening or adhesion may, 
however, reaiflt. In very severe and fatal cases, the stage of resolution may 
be replaced by one of puriilent infiltration, in which the lung becomes paler, 
softer and in places almost dlBlaent, The scrapings are practically purulent. 

Althongh these four stages are described, it should be remembered that 
they are not sharply defined from one another, and that they only represent 
special appearances in a continuous process, Consequently, although the 
major part of the afrccted area of lung may be characterbtic of any one of 
them, all four stages may be recognbable, especiaUy in cases of a spreading 
type. The base b more often affected than other parts, and the nght side 
more than the left, in the ratio of 3 to 2. The unaffected parts of the lung 
may show some catarrhal bronebitb, or some degree of collateral hypersmia 
or cedema. Pleurby b an integral part of the affection, but it may proceed 
to serous or purment effusion. Pericarditb and less frequently acute 
endocarditis may be found in fatal cases. Pneumococcal meningitU, arthritb 
and otitb ate very occasionally observed. The liver and kidneys may show 
cloudy swelling, and the spleen is often slightly enlarged and soft. Jaundice 
may be observed, especially in right-sided cases. The right side of the 
heart may be engorged and dilated. 

Symptoms. — The exact incubation period b not yet establbhed, but it b 
short, being probably from 1 or 2 days up to a week. The onset is sudden 
and acute, with chill, shivering or rigor in the majority of cases. In children 
convulsions take the place of rigors. Vomiting at the onset b not infrequent, 
occurring in about one-third of the cases. Less commonly the onset b 
insidious, or is preceded by malaise and catarrhal symptoms. The tempera- 
ture rises with the rigor, aud as a role a short, dry, irritating cough develops 
quickly, accompanied by a severe cutting pain on the affected side. The 
pain often becomes intense, and coughing may cause the patient great dbtreas- 
The cough b frequently restrained as much as possible, and the breathing is 
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rapid and Bhallotv. By the eecond or third day the pain tecomea less and the 
cough easier and more effective. Spatum, which at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abundant, 
although remaining viscid. In typical cases it is characteristically rusty 
at this Btage, contaimng moens, altered red blood corpuscles, alvcolsi 
cpitheliam and large numbers of pnenmococci. In a few instances a small 
but definite hmmoptysis occurs. Occasionally the sputum Is thinner and of 
“ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and 
late stages. In gome cases there are marked cerebral symptoms. Headache 
at the onset is common. Delirium is frequent, particularly in the asthenic 
typo, in apical c.ases, and in alcoholics. In the latter it may be violent and 
b often like delirium tremens. The temperature is usually of high con- 
tinuous type throughout, reaching 103^, 101“ and even 105“ F. or more on 
occasions, especially in the sthenic type. In the asthenic it b often of lower 
range. Defetveaceuce b by erbb in about CO per cent, of the cases. Crbb 
b commoner in sthenic patients in types I., IV. aud VII., and occurs more 
often on the odd than on the even-numbered days of the dbease. The most 
common day for the crbb b the seventh. It b rare before the third or after 
the ninth day. At the criab the temperature falb to normal ot subnormal in 
about 12 hours. The patient often sleeps soundly at this time and may sweat 
profusely ; respiration b slower and easier and the pulse- rate falls. On waking, 
a dramatio change in the condition b usually notmeablc. Pain and distress 
ato ameliorated, cough b loose and easy, and the patient feels better, although 
weak. Dooseness of the boweb and free diuiesb arc not infrequent, constitut- 
ing the “ critical evacuations.” The crbb b sometimes preceded by a pseudo- 
ensb, in which a considerable fall of temperatore occurs, with little or no 
improvement in the general condition. A slight post-critical rise of tempera- 
ture of 1“ or 2® F. b sometimos seen, but as a rule the temperature nanams 
subnormal for a few days and slowly returns to normal. The pulse-rate MV 
bo slow for a time. Convalescence is generally rapid, although in cases which 
have had maiknl delirium, some mental confusion may be present for a day 
or two. Defervescence by lysb b more common in aathemc patients. The 
temperature remits and may take from 2 to 4 days to reach normal or sub- 
normal leveb. 

The physical signs vary with the stage of the disease. At first there is 
some restlessness, but soon the patient assumes a dorsal decubitus, or her 
more on the affected side. The checks are flushed, often markedly so on 
the side ol the lesion. The eyes are bright, but the expression b one ot 
pain or an.riety. A crop of herpes on the Ups is very common. The tongue 
ia thickly coated and white, becoming dry and cracked in bad cases at a 
later stage. The skin feels dry and ptingently hot. The ala nasi arc in 
action, and in children a puff or grunt accompames each eipirstloD, while the 
pause follows inspiration, instep of expiration. The respiration and pnbe- 
rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 toi, instead of the normal 4 or 6 to 1. 

In the early stage the pulmonary sgns ore sli^t. At the most there 
b lessened movement and aiminisbed vocal fremitus over the affected area, 
with dubious impairment of note, weak air entry and possibly n few crepita* 
tions (indux), or pleural friction eousds, vocal resonance l^og nnaltereu 
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Of these, lessened air entry is probably the most common. Slight hypfr- 
resoaance of the oppoiito liu»g, viiii harsh breathing, may lead to error id 
diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent on the 
second or third day, except in cases T7here the disease starts deeply (central 
pneumonia). There is deflmte limitation of movement on the afiected side, 
which is, however, slightly increased in sire, as can be demonstrated by 
mensuration. Vocal fremitus is markedly accentuated over the affected 
area, except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion is dull, but has not the reastant stony character 
of that over an effusion. The note above or below the consolidated area is 
sometimes ekodaic. The fareath-sounds are tabular, and a few crepitations 
may be heard, but frequently adventitious sounds are absent. In some 
eases a friction rub is audible. Bronchophony and pectoriloquy are usually 
verj' marked over the consolidated area. The breath-sounds in other parts 
may be vesicular or harsh, and a few thonchi may be present. The heart 
ia usually in its normal situation, but is sometimes slightly Replaced away 
from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lysis, the tubular 
character of the breath -soands disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redox crepita- 
tions, are heard both with inspiration and with expiration. The dalfnees 
^adtially diminishes, and the voice-sonnds return to normal. In basal cases 
m which the diaphragmatic pleura is involved early, there may he pain, tender- 
ness and abdominal rigidity simulating pentonitb, perforation or appendicitis. 
Kesolutioa reversea the order of appearance. It is rare for the ^leen to be 
sufficiently enlarged to be palpable. The blood shows a leucocytoais up to 
20,000, occasionally up to 50,000 in young or sthenic patients. Blood 
cultuid may yield pneumococci, although this was successful in only 30 pet 
cent, of cases at the Bockefeller Institute. The urine is diminished in quantity, 
and there is o great reduction in the sodium chloride excretion until the crisis. 
Albumin and albuniose are frequently found in small quantities in the urine 
during the febrile stage, and a few granular casts may be present. The 
uric acid excretion is increased to two or three times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alvcoU, 
and BO forms a measure of resolution, although some authorities maintain 
that it runs parallel with leucocytosis and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 
The blood pressure usually falls daring the course of pneumonia, and according 
to G. A. Gibson a sudden rise indicates the imminence of some complication, 
sucb as delirium, whereas a sudden fall suggests the onset of cardio-vascular 
paralysis. 

The disease does not always follow the typical clinical course, and certain 
varieties are described ; 

Apical pneumonia . — The consolidation may be limited to the apex or 
upper lobe of one lung. This is mom common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. 

Creeping pneumonia [Migratory or windering pneumoma ). — The consoUda- 
40 
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tion spreads irregularly in one or both lungs. Partial resolution occnre, 
but there is no true crisis, and as saccessive portions of the lungs become 
involred the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

CenlTol pneumonia. — The symptoms and appearance of the patient may 
suggest lobat pneumonia, and yet do abnormal signs can be detected m the 
longs. In some of these cases there may be a deep'seated consolidation, 
which can usually be revealed by X-rays. A typical crisis may occur. 

Moisive pneumonia . — The bronchi, as well as the alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as the physical si^is resemble those of pleurisy with effusion, 
vocal fremitus being diminished and breath-sounds weak or absent. The 
heart, however, is not displaced, or only slightly so. 

Post-operaluc pneumonia. — It is probable that some cases that were 
formerly described as post-operative pneumonia were in reality instances 
of massive lobar collapse (see p. 1185). At times a pneumococcal pneumonia 
follows the adnunistration of a general anmstbetic, but it does not present 
any peculiar features. 

Traxmiitic pneumonia. — The fact that an injury to the chest may be 
followed after a short interval by a pneumonic process in the lungs has long 
been recognised. The condition was called “ contusional pneumonia " by 
Litton in 1881. Hhlbs showed later that the changes in the lungs in do^ 
following local trauma were mainly hemorrhagic, and that the lung opposite 
to the Bide injured may he aOcctcd by "contre-coup." In the recorded 
cases of traumatic pueumonia two types can be di£rercntiated—(l) those 
with hsmorrhagic lesions only, and (2) those showing hsmorrhsno foci 
with a superimposed bacterial infection. The former recover rapimy, the 
latter often lead to a fatal issue. 

i’neuinonta tu children . — This olteo presents certain charactcristifl 
features. There is rarely any aputum, the exijectoration being swallowed. 
Couvulsione at the ou<'et ato common. The lesion is often at the apes of 
the lung. Cerebral symptoms are frequent, and empyema or otitis media 
often occurs as a complication. 

Pneumonia tn the aoed. — ^This occurs frequently as a terminal iaicetson, 
often leading to a rapid and comparatively painless death. The onset may 
be iu'^idioua and the physical signs slight. 

In pneumonic tn the ineane, lobat consolidation is often obfcrved, 
without marked constitutional disturbance other than fever. 

Secondary pneumonia . — Lobar pneumoDia may develop during the 
course ol certain acute specific fevers, notably enteric, typhus and plague. 
It is doubtful whether a true lobar poeumonia occurs in influenza, the con- 
dition to which the name influenzal pneumonia is applied being due to 
coalescing lobular pneumonia with hsemorrbagic extravasations. 

Complications. — Delayed resolution not infrequently occurs, the signi 
of consolidation persisting for weeks instead of days. Frequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as the presence of tubcrcnlosis or empyema. Gangrene and abscess 
are rare but recognised complications. , 

Dry pleurisy is an invariable accompaniment when the consofidation 
reaches Ae surface, and in a cooridecable proportion of cases slight serous 
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eSuaion occuia. This occasionally bccomea frankly purulent and an empyema 
results. Bronchitis is common and may be duo to a complicating secondary 
infection. Cardiac failure la a grave occurrence and can be recognised by 
increasing cyanosis, lividity and dyspnoea, with signs of enlargement of the 
right heart and with enfeeblement of the heart-sounds. Pericarditis is not 
very uncommon and is a scriona complication. It may be dry or proceed 
to serous or purulent effusion. Acute endocarditis, sometimes of infective 
type, occurs. Abdominal compHcnrions are comparatively rare. They in« 
elude pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is nsually rapidly fatal. Metcorism is more 
common and, althoogh serious, is more amenable to treatment. Jaundice, 
due to catarrh of the bile-duets, or to htemolysis, U sometimes present. 

Pneumococcal meningitis supervenes in rare cases, and was invariably 
fatal before the use of sulphonamidcs and pcnicUUn. Delirium has abeady 
been referred to, and is especially serious when occurnng in alcoholics. Peri- 
pheral neuritis has been described, but is very uncommon. Otitis media 
and arthritis, proceeding sometimes to suppuration, occur as complications, 
both being commoner in children. A parotitis, sometimes going on to snp- 

E uration, is an occasional and serious complication, especially in old people. 

luring convalcsccDco, thrombosis of the veins of the legs may occur in rate 
instances. 

Sequels of lobar pneumonia are uncommon. Perhaps the most remark- 
able is the liability to subsequent attacks possibly due to infection by different 
types of pneumococcus. Some permanent pleural thickening or adhesion 
may occur, and after an empyema the usual sequel® may result. Pulmonary 
fibrosis (chronic interstitial pneumonia) is rare, especially in comparison with 
its frequency after btoncho-pneumonia ; this may lead to bronchiectasis. 

Diagnosis.— When the disease is well establi>hed and the history is avail- 
able, diagnosb is as a rule easy. To prove the pneumococcal origin, sputum 
examination, lung puncture, or blood or urine culture is necessaiy. The 
investigation of scrum reactions is necessary to establish the type of pneumo- 
coccus concerned if specific serum treatment is employed. 

At the onset, especially before the signa of consolidation develop, diffi- 
culties in diagnosis often occur. The initial rigor or convulsion with vomiting 
may suggest scarlet fever. In children, especially those with early apical 
pneumonia, headache, vomiting, convulsions, head retraction, squint and 
even slight Eernig’s sign may lead to an erroneous diagnosis of meningitis. 
Pain in the side and cough, the altered pulse respiration ratio, and the 
presence even of alight abnormal physical signs in the chest, usually suffice 
in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing to 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy has not infrequently been carried out in error. 
The history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of pulmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate pneumonia, but the distribu- 
tion of the signs and the examination of the sputum generally serve to 
tinguish between them. Typhoid fever less often gives rise to difficulty, 
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but some cases ol pneunioula pass qnidd^ioto & typWid slate, wltBe some 
cases of typhoid fever develop consolation in the first week. 

■Wlien consolidation is well established, the chief conditions to be differenti- 
ated are— (1) Broncho-pneumonia. The slower onset, the more prolonged 
course, the bilateral patchy physical signs, and the marked predominance of 
the bronchitic manifestations usually suflko to differentiate this group of con- 
ditions. ( 2 ) Secondary pneumonias, euch as those in plague, typhoid fever, 
and influenza, can be diagnosed only from the history, the associated symptoms 
and signs, and from the bacteriological examinations. (3) Friedlander’i 
pneumonia is tare. Its course is short, its prognosis grave, and it can only 
be recognised by bacteriological investigation (4) Massive collapse. Tlie 
diagnosis of this condition and its differentiation from pneumonia are 
discussed on p. llSfl. (S) Aoute pneomonio tubcrcnIosis< The onset 
and early signs may be identical with those of pneumonia. The persistence 
of the fever, its tendency to become remittent or intermittent, and the 
occurrence of night sweats should suggest looking for tubercle bacilli iu the 
sputum. (G) Pleural effwion and empyepia. Differentiation is generally 
easy, except in cases of massive pneumonia. Investigation of the positwa 
of the cardiac impulse, and of vocal fremitus and resonance, affords the 
most valuable aid. Crocco's triangle may also assist. In some cases the 
diagnosis can only be established by the exploring needle. ^ (7) Infarction 
of the lung in cardiac disease, causing pab, cougb, blood-stabed ezpectora- 
tioQi and dyspnoea, may simulate pneumonia, ^e a^ence of fever, the 
presence of the cordiao condition and the localised physical signs are generally 
characteristic. (8) Acute oedema of the long, especiaUy b mitral Bfenni*. 
may suggest pneumonia. Fever is generally absent, the sputum » typical, 
and the primary cause may be apparent. An attack of paroxrtroal tachy- 
cardia may give rise to difficulty, whim it leads to dulbees and-CTeplUtions 
at (be bases, but careful exambation aboold estabiish the very rapid action 
of the heart and the evidence of venous engorgement b other parto. 

Course.— The course depcuds on the type and viruleuce ol ilie infection 
and on the resistance of the patient. In a typic^ sthenic case, consolidation 
is well estabhshed by the second or third day, defervescence by crisis 
occurring usually on the seventh day, signs of resolution become ap^rent a 
day later, and all signs clear up within 14 days of the onset. Since the u^ 
of suipbonamides in treatment, the course is much more favourable and the 
temperature taually falls to normal or subnormal in 2 or 3 days. In astheruc 
cases the course is less typical and often prolonged to 9 or 10 days, defervM- 
cence occurring by lysis.’ In fatal cases, death commonly occurs between the 
lourth and tenth days, although severe cases may prove fatal as early a* 
the first or second day. After the teutb day a fatal result is generally due 
to complications. An abortive course is described, b which typical symptois.' 
occur with slight or indefinite signs, the temperature falling by crisis witbio 
30 hours, followed by rapid recovery. This group includes the “ malsdie 
de Woflles." It is difficult in many bstances to establish the true causation 
of such cases. 

Prognosis. — Lobar pneumonia is a serious disease, with a high mortahty 
rate. This is profoundly influenred by age and by recent methods of trwt- 
meat. It is bat little fatal b childhood, except b the first years of life. After 
the age of 60, the mortality unto the new cnemo-thcrapeutic measures were 
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employed was £rom CO-80 per cent. The New York iavestigations at the 
Rockefeller Institnte demonstrated the importance of the typo of pneumo- 
coccus in prognosis ; thus, it was found that the mortality of cases with 
types I. and U. was about 25 to ^ per cent., of those with type III. 50 per 
cent., and of other types collectively only 12 per cent. Wth hi, and B. 093 
(Dagenan, sulphapyridind the average mortality of all types has been reduced 
to about 8 per cent. 

The previous habits and hiitory of the patient influence prognosis con- 
siderably ; chronic alcoholism doubles the risk of a fatal issue, aud the outlook 
is grave in patients who ore the subjects of diabetes, chronic cardio-vasculsr 
disease, nephritis, marked debility or obesity. Unfavourable indications 
during the course o! the disease are profound tozannia, a pulse-rate persist- 
ently 130 or mote, a blood pressnre in millimetres of mercury lower than the 
pulse-rate, and a temperature remaining at 105“ F. or over for several days. 
Absence of the usual Icucocytosis is generally of sinister import. Dilatation 
of the right heart, with cyanosis progressing to Uvidity, is most grave. Modem 
Btatistica confirm the traditional view that labial herpes is a favourable 
prognostic sign. 

Of complications, meningitis is invariably fata), unleas it responds 
to treatment by eulphap^dme or pcniciUm, while septic endocaiditla is 
extremely grave. Gases with abscess or gaugrene, although serious, sometimes 
recover, especially if operative treatment is practicable. The prognosis of 
those with pericarditis is serious, but not u^ormly unfavourable. Cases 
with bilateral empyemata show a high mortality, tale delinum is a very 
serious indication. 

Treatment.— PBorirrtACTic — Prophylactic vaccination has been used 
with success by Lister in South Africa. He employed a triple vaccine, made 
from three types, and gave GOOO milb'ons of eacL Tliree injections were 
made at weekly intervals. 

When a case has occuned, all contacts should have a throat examination, 
and if viroleut pneumococci arc found a suitable antiseptic month wash 
ehonld be used. The room in which the patient has developed the disease 
should be disinfected afterwards. If possible, no case of pneumonia should 
be nursed in a general ward of a bospital, and the doctor and nurse in attend- 
ance should wear gaure masks. All sputum should be disinfeeted. The 
patient should lie in a narrow bed away from a wall to facilitate nursing. The 
room should be well ventilated, and the temperatnie maintained at 60“ to 
65“ F. Treatment in the open air is not advisable except in very mild 
weather. Two important factors are rest and sleep. The patient should, 
therefore, be disturbed as little as possible by the examination of the physician 
and by the attentions of the nurse. He should not, however, be allowed to lie 
flat all the time, to avoid basal congestion. The diet should be restricted to 
flmds and semi-solids, eggs, milk, meat extracts and the various invalid 
foods being given np to 2 or 3 pints in the 24 hours. Dextrose, in the pro- 
portion of 2 to 4 ounces to the pint of lemonade or orangeade, is useful. Too 
much rni'1k should he avoided, as it is liable to cause indigestion and flatulence. 
The irritating cough, which induces such intense pain, should be chwked 
W a sedative linctus, or W lotengcs, but it may be necessa^ to injMt 
iCth grain diamorphine hydrochloride (heroin), or even -Ith grain morphine 
to relieve pain and to induce sleep in the early stage. Local applications to 
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the cheat help to relieve pain. Hot lioscccl poalticca to the back and side 
may be employed, bnt catapksma kaolini or ontiphlogistine applied on lint 
doc<» not require such frequent charging and disturbs the patient less. Caro 
should be taken to avoid too Lot application, which may injure the skin. A 
pneumonia jacket is preferred hy some, by others the ice poultice or ice-baj* 
13 found very soothing. A dose of calomel should be given at the onset, and 
the bowels should be opened daily, cither I)y a laxative or by a smaU soap 
enema unless at any stage the patient is profoundly exhaustw. 

Sulpbapyndinp (SI. & B. C93) has proved of great value in the treat- 
ment of lobar pneumonia due to all types of pneumococcn.'?. It is put up 
m tablets containing 0-5 grm. for adults, and 0-125 grm. for infants and 
young children. The usual dosage for adults is 4 tablets repeated in 4 hours, 
followed by 2 tablets every 4 hours for days. Subsequently 1 tablet 
is given every 4 hours for 2i hours, then 1 tablet every 8 hours for 36 hours, 
making a total of 23 grms. in 5 days. In infants 0-125 to 0-25 grm. is given 
four-hourly. The dose for children is based on the body weight, but they 
require proportionately up to 50 per cent, bigger doses than adults, e.g. up 
to the age of 3 years 0 375 grm.. and at 5 years 0 6 giro, is given fonr-homlf, 
until the temperature falls to norma], when a smaller dose may he given 
eight-hourly for two further days. Children tolerate the drag well. The 
tablets arc b»3t administered ernsbed and suspended in water, milk or fruit 
juices. A sufficient quantity of fluid should be taken to result in the pa&wge 
of at least 60 ounces of urine in the 24 hours. At whatever stage in the 
illness the treatment is instituted the temperature usually falls to normal 
by lysis in 2-1 to 30 hours when the drug is eiTective, although the actual 
process of resolution lo the long is not accelerated. In some cases vomiting 
prevents an adeq^uate concentration of the drog in the blood and the treat- 
ment has to be abandoned, but frequently the difiionJty can be overcome by 
continuing the treatment with aulpbathiazolo in smnlat doses. The most 
imnortaot toxic effects which may occur inclnde nausea and vomiting prob- 
ably central in origin, hc.tdache, cyanosis due to methfcmoglobiaamia, and 
bxniaturia. The latter may occur if the nnne is too concentrated and is 
thought to be duo to the formation of crystals of acctylated sulphapyiidme. 
If the drug is admimstcred for longer than 5 days there is a possibility of 
further complications ensuing, such as drug fever and gronulocytopenia. 
In the former the temperature may nse to lOt® or 105“ F. and roorbilhfonn, 
Ecarlatiniform or urtican.-!] rashes appear. A preparation of soluble sulpha- 
pyridine may also be given intramuscularly or intravenously if the patient 
cannot tolerate the drug by mouth. It is put up m amponjes containuig 
1 grm. in 3 c.c. The intramuscular injections are given undiluted and are 
painful. For intravcnoiw injection the contents of the ampoule arc rfimted 
to 10 c.c. with normal saline. The usual dose is I grm. every 4 hours. Some 
authonlics claim that 5ulpbadi.arinc is the drug of choice for the treatment 
of pneumococcus pneumonia. A I.aigo initial dose of 3 grms. most be 
followed by 1 grm. every 0 hours until the temperature has been normal for 
48 hours. If the patient cannot take eulpbadiarine by mouth, 4 grms. of 
sodium eulphadiazine in a 5 per cent, solution in sterile distilled water arc 
injected intravcnonsly, followed by 2 grms. every 12 hours until 20 or 30 gm*^- 
have been given. Equally good results have been obtained by the 
eulphamezathine. Wliatevcr siilpbouamide is given, sodium bicafl'onate and 
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Bodium citrate should bo ndministerod in enfficient dosage to keep the Ufine 
alkaliae. In cases of pneumonia which are sulphonamide rcaiatant, especially 
staphylococcal pneumonia, peniciUinehould be used.if available. Expectorants 
such as ammoniura carbonate or iodide of potassium in doses of 3 to 5 grains 
are often recommended after tlie second day, but are of doubtful utilitv. 

Cardiac embarrassment and failure arc the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the patient, the condition of the pulse and the size of the heart. 
Digitalis, in doses of 5 to 15 minims of the tincture, may be added to the 
mixture, or given with brandy. Miketbamide (coramine), either by the 
month or hypodermically, is often of value and has largely replaced the use 
of camphor, though the latter dissolved in sterile oil may oe given in S-grain 
doses twice daily. If aigas of acate heart failure occur, strophanthin gr. 
may he ^ven intravenously, or digitalin gr. with strychnine sulphate 
or hydrochloride gr. 75V to ^‘5 hypodermically. The latter may be repeated 
in from 4 to 6 hours if necessary. Strychnine alone may be given in doses of gr. 
Ti’ff every 4 hours, and is often very useful. Other circulatory tonics which may 
be employed hypodermically ate pituitary (posterior lobe) extract J to 1 c.c., 
or adtcnaline 5 to 10 minims of 1 in lOOO solution. Alcohol is often usefd ; 
it ehodd not be given too early in the attack, but where there are indications 
of incipient cardiac weakness 4 to 6 ounces daily may be given, and this even 
to alconolics. 

Oxygen inhalations may be helpful in any case where there is distress or 
cyanosis. It should be warmed, and may be bubbled through alcohol. It 
may bo administered continuously by means of a double nasal catheter with 
flow-meter and humidifier if available, or the BX.B. mask by which with 
various adjustments an alveolar concentration of oxygen of more than OO per 
cent, can bo obtained. An oxygen tent is now rarely used except for infants 
and children. These methods may prove of the greatest valne where 
there is marked anoxemia. Venesection to the extent of 10 or 12 ounces 
is of Bome value if there is Uvidity from right-sided engorgement, especially 
in sthenic cases. As a rule it is best not to interfere with the temperature 
by antipyretic drugs and measures unless it remains over 104® J’., when 
sponging, either tepid or cold, should be tried. 

(Sieepiessness is s frequent and distressing symptom and requires treat- 
ment, In the early stages 10 gra. of Dover’s powder or an injection of mor- 
phine or diamorphine hydrochloride (lieroto) are usually effective. In the 
later stages, morphine should only be given with care, and then in association 
with atropine gr. trSu to and strychnine gr. to raraldehyde inin. 
120 with syrup of orange in 2 ounces of water, is safe and often effective. 
Chloralamidc grs. 20 to 30, with bromides may bo tried. In cases with delirium 
an ice-cap should be applied to the head, and the patient sponged with tepid 
water. Morphine may be necessary, and in eevere cases hyoscine, gr. 
may be injected ; but the latter is a dangeroiw drug and the patient’s con- 
dition should he watched, and strychnine administered if necessary. Tympan- 
ites, when present, is distressing and exhausting, and should be treated by 
passing a rectal tube or by the administration of an enema of asafcetida or a 
turpentine wash-out. If these measures fail, carbachol (doryl) or acetylcholine 
may be employed cautiously. 

Specific . — Specific antiserums are available for many of the types and 
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have been Uicd Tntb some euc«?k. Specific antiseniins arc now only n-icd 
for cases in which sulphonainitle treatment cannot be continued owing to 
severe reactions, or ns an adjonct to sulphonsmide treatment, when no 
favoorabie response has been obtained after 48 hours’ treatment. The 
patient’s sensitiveness to the serum most then be determined by on intrs- 
dermic injection of 0-02 c.c. of diluted eerum (diluted with saline), and 
if he shows a reaction he must be desensitised by small injections to prevent 
auaphylasi?. 


2. BRONCHO-PNEUMONIA 

Synonyms. — ^Lobular Pnenmonia; Catarrhal Pneumonia; Capillary Bron- 
chitis. 

Pulmona^ consolidation of lobular distribution occurs in a variety of 
conditions which have little else in common. A satisfacto^ classiheation 
is at present diiBcuIt. The term capillary bronchitis is misleading and should 
be resided aa obsolete, since any indammatory condition affecting the finer 
bion^i is invariably associated with alveolar changes. For convenience 
the following varieties of broncho-pneumonta may be described : (1) Primary. 
(2) Secondary. (3) Aspiration or deglutitiou. (4) Tuberculous. 

a. pRiiUBT BRONcno-rxEtjMOJJiA 

etiology, — This form almost invariably affects in/ants under 2 yean 
of age, in whom a lobular pueomouia seems sometimes to occur under con* 
ditions which would iuducc lobar pnenmooia in older children or adults. 
It occurs equally in the two sexes, and is commoner in the winter and the 
sptic^. Rickets, malauttition and debility ate predisposing conditioM, 
but it sometimes develops in healthy robust iufonts after exposure or ch^l. 
The pneumococcus is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the AftcrocoeeuJ cotar- 
rhalis or Fricdlsindcr’s pDCumo-bacDlus. 

Pathology. — Wide!)' scattered patches of consolidation are found in one 
or both lungs. These may be email and eeparated by areas of collapse or 
emphysema. Occasionally they are almost conSuent, and at first sight 
appear like lobar pneumonia, constituting the pseudo-lobat form ; but 
careful observation shows that Iho distribution is lobular and that rones of 
incomplete consolidation or of normal lung tissue separate the solid area'. 
If the process reaches the surface some degree of pleurisy is present, allhougli 
this is less than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lokar 
form ; the alveoli are found to be filled with exudate, in which leucocytes 
and desquamated epithelial cells are present, together with some fibrin and 
red blood corpuscles. Cafatrbal changes are also present in the bronchi. _ 

Symptoms. — The oo-set is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia, but may be more gradual. Cough, cyanosis and 
dyspnoea develop rapidly. There b no expectoration, since infants and 
young children swallow the sputmn. Cerebral symptoms simulating menm- 
gitb are common. The temperature rises quickly to 103®, KM® F., or 
higher, and the range is of the same character ns in lobar pneumonia. UcCer- 
vcscence by lysis is the rule. 
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The physical si^iis are variable. In cases with widespread consolidation 
they ate very similar to those of lobar pneumonia, with dullness, tubular 
breathiug, increased voice-sounds and crepitations. In other cases, although 
the aspect of the infant oppears characteristic of pneumonia, with rapid 
breathing, cyanosis, reversed rhjrthm of inspiration and expiration, snclong 
in of the lower ribs and dilation of the also nasi, the signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especially in the lower lobes. Crepitations are commonly present, 
and rhonchi maybe audible over both longs. 

Complications and Sequelae. — ^Thesc ate similar to those of lobar 
pneomonla. 

Diagnosis,— -Primary broncho-pnenmonia has to be distinguished fri^m 
the lobar form to which aitiologically and pathologically it is so closely related. 
Tie acute onset without previons respiratory symptoms will suggest its 
primary character, while the patchy distribution of the signs generally 
sufBces to establish its lobular distribution. In pseudo-lobar forms, this 
differentiation may be almost impossible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may give rise to 
difficulty, as in the first stage of lobar pneumoma. 

Course, — This is usually short, the temperature falling in from 3 to 7 
days, hut it may be more prolong and be suggestive of tuberculosis, oc 
some other form of secondary bronchitis. 

Prognosis, — The prognosis of primary broncho-pneumonia is generally 
unfavourable, especially in ve^ young or debilitated infants. 

Treatment,— This is practically identical with that of secondary broncho- 
pneumonia in children. 

b. SecONPARY BBOHCno-PNEUlIONU 

In this condition there is infianunation of the bronchi, spreading down 
to and involving the alveoli. It is generally a catarrhal process, but may go 
on to septic or suppurative manifestations. 

Etiology . — A secondary broncho-pneumoDia may occur at any age, but is 
much more common in early and advanced life. It is equal in its incidence 
in the two sexes. It frequently occurs as a complication of measles, whoop- 
ing-cough, psittacosis and inlluenza, less commonly in cases of diphtheria, 
scarlet fever, plague and the enterio group. A bronchitis starting in the 
larger tubes may spread downwards to the alveoli. Broncho-pnenmonia 
may develop during the course of acute gastio-enteritis. A secondary 
broncho-pnenmonia occurs as a terminal infection in many old and debilitated 
persons and in those with chronic wasting or cachectic diseases, and also in 
chronic cardio-vascular conditions, chronio renal disease and in many pro- 
gressive nerve degenerations. Any septic process may produce a metastatic 
broncho-pneumonia. This ocents in association with otitis media, suppura- 
tive processes about the appendix or Fallopian tubes, and cerebral abscess, 

Bactemlegy.—Thh is, as might be expected, very varied. Streptococci 
are frequently present, especially the lucmolytio variety, generally Msociated 
with other organisms, such as the pneumococcus, Pfeiffer’s U. injluenzce, 
staphylococci and those found in catarrhal conditions of the upper air-passages. 
The B. pertussis may be found in cmw associated with whooping-cough, the 
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oftfiD persists in remittent type for two or tliree weeks, and eometinws even 
for two or three months, although in this case tuberculosis should be sus- 
pected. The decline is almost always by lysis. ConT.ale8cence is often slow, 
the patient being left thin, weak, ftnmmtc and debilitated. < 

Prognosis.-— The prognoas in aecondaiy pnemaonia is serious, -ifany 
deaths occur from this complicatioo in the acute specific ferers, particularly 
with measles and influenza. Even the form following on severe bronchitis 
is frequently fatal, especially in old people and in wrongly fed or debilitated 
infants. The development of delirium, of a pulse-rate over IfiO, of marked 
cyanoris and dyspncea is nnlaToniable. In old people, drowriness, rintiug 
down in the bed, and cessation of cough are very grave indications. • 

Treatment.— The treatment is very similar to that of lobar pneumonis, 
except that Btimulant and expectorant drugs may be necessary from the 
first. At the present time there is practically no mflerence in the methods 
of treatment applicable to the primary and secondary forms. In cases due to 
pneumococcal infection sulphapyndine or one of the other snlphonomides 
should be employed (see p. 1254). If streptococci are establi^ed as the 
infecting agent, one of the sulphonamide preparations should be given at once. 

The patient must be in bed, and the position should often be changed 
so as to pierent hypostatic congestion. The room should be weU yentilat^, 
but without draughts, and the temperature kept at 65‘ P. hotb night and 
day. In the early stages the air may bo moistened by a steam kettle, hot 
the use of a tent is generally to be avoided. Poultices are now less generally 
employed than formerly, espedally for children, and a lidt pneumonia jacket 
of Oamgee tissue ia usually prelerted. The diet should oe restricted to fluids 
and seau-solids, as in pneumonia. Srimulants may be given eariy if the 
pulse becomes weak, in doses of 10 drow of brandy every 2 hours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old people. The d^, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, ench as liq. ammon. acetat. min. 120, pot. citrat. grs. 10, 
sod. bicarb, grs. 10, with flavonring agents, such as syrupof tola andchlorofonn 
water. Later, ammon-carb. and tinct.ipecac.may be given, but large doses of 
ezpectorante are to be avoided because of tbeir irritant effect on the stom^. 
Opiates should not be administered except os tinct. opiicamphorataorposribly 
Dover’s powder in the early stages. In infanta they should not be given 
at all. 

When in infants or children, the bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspnma, an emetic should 
be given. For this purpose tinct. ipecac, or ammon. carb. in emetic doses u 
the most effective. In old people, ammon. carb. may be given in milk in 
doses of grs. 10 two or three times a day, and energetic counter-irritation 
applied to the bases by means of turpentine stupes, dry cupping or strong 
liniments. 

Strychnine cither by the mouth or hypodermically is strongly recom- 
mended in cases in which the reapratory centre shows signs of failure. It 
may be pushed, if necessary, to the point of producing alight muscular 
twitchings. Nikethamide (coramine) or camphor inJecUons and cardue 
tonics may be given under the same conditions as in lobar pneumoniiu 
The administration of warmed oxyges may give relief to dyspncaa and 
distress. 
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In cfi^es in which resolution i* dela/ed the ouehtion of racci&e fcherapj 
ma7 be consideied. It seems sometimes to be of distinct value. 

C. liraALA.TION, AsPIBATIOK AND DeOLDTITION BllONCHO-PNZUllOinA 

Acute broncho-pneumonic processes may be caused by the inhalation 
or aspiration of Quid or solid particles, derived from the upper air-pasaagcs 
or from other parts of the lung. To this form the name of aspiration, or 
inhalation pneumonia is appli^. 'When from any cause food particles are 
drawn into the bronchi and broncho-pneumonia results, the condition is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in effect analogous to those caused by other septic or infected foreign 
bodies inhaled into the bronchi. 

etiology. — ^These conditions may occur at any age, but are more common 
in adult life. They result from septic processes in the mouth, naso-pliaryme, 
larynx or trachea, and from any mormd state leading to amesthesia of the 
pharyn^ or to difficulty in deglutition. They occur in association with 
ulcerating growths of the mouth, tongue, tonsil, pharynx or larynx, and after 
operations for these conditions or opon the nose and throat, including 
tracheotomy. Aspiration broncho-pneumonia may also resnlt from vomit- 
ing daring or after the administration of an anecstbetic. Carcinoma oi’the 
ossophagos eroding the trachea may be a cause. Biphtberitio or other 
forms of paralysis, coma from any cause, especially cerebral vascular 
lerions and oroimia, may lead to the passage of food particles into the air- 
passages.- Other cerebral lesions, 8 u<m as abscc-ss or tumour and bulbar 
paralysis, can also produce the same condition. Infected material may he 
aspirated from diseased to healthy parts of the lung, as in haemoptysis, 
abscess, gangrene and bronchiectasis, or after rupture of an empyema into a 
bronchus. 

Pathology. — ^Any material reaching the air-passages in this manner is 
certain to he laden with infective rmcro-organisms, which may induce bron- 
chitis and hroncho-pneumonia. Snee pyogenic organisms are dften present, 
auppuration is frequent- and single or multiple abscesses result, or even 
gangrene. If the pleura becomes involved, empyema may develop. 

Symptoms. — These are in general siiiiilar to those of secondary broncho- 
pneumonia and are auperadded to those of the primary condition. There 
13 generally high tempeiaturer sometimes with rigors, cough and expectora* 
tion which is occasionally offenrive. It may be mixed with food materia! 
and with blood. The plqrsical rigns are those of bronchitis and widespread 
broncho-pneumonia. 

Complications and Sequels. — ^These are somewhat similar to those of 
other inhaled foreign bodies, and comprise abscess, gangrene and empyema. 

Course. — ^llie course is generally short, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protr^ted. 

Prognosis. — ^Trom the nature of the primary condition and the intensity of 
the resulting broncho-pneumonia# this is usually grave. 

Treatment. — Prophylactic. — ^The utmost care should be paid to the 
toilet of the mouth and pharynx in disease of, or operations upon, these 
parts. In paralysed or-unconscioas patients it may be necessary to resort to 
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nasal feeding' Id liccnioptfsis or bronchiectasis the patient should lie rather 
on the aSccted side. 

The treatment of the developed condition can be only palliative or 

S )tomatic in many cases. In most inatancea the general treatment Is 
ar to that of secondary broncho-pnenmonia. 

d. TuBinicui.0DS BROKcno-PSEUsioyiA 
This constitutes one form of polmonaty tabercnlosis (see Acnte Caseous 
Tuberculosis, pp. 1210, 1211). 


PRLMARY ATYPICAL PNEIBIONIA 

Definition. — A group of closely allied conditions is often included under 
this heading, such as vims pneamonia, bioncho'pneuinonia of nnusu&l or 
undetermined sctiology, atypical pneumonia vith leucopenia, pnenmonitis, 
acute influenzal pneumonia, acute diffuse bronchiolitis, and acnte bronchio- 
litis with atelectasis. It is best to reatnet the term primary atypical pneu- 
monia to that large group of cases in which the mtiology is unknown. 

AStiology.^^ome of the conditions mentioned nbove are due to influenm 
A ot B viruses associated with staphylococci or streptococci, while others 
may be manifestations of psittacosis or due to Rickettsia bodies. In primary 
atypical pneumonia the causative agent is unknown but it may be a virus. 
The disease tends to occur ui ^idemics, either u the early or late winter, and 
young fldnits are especially affected. It is bdieved to be spread by dniplrt 
infection. 

Pathology.— Little is known df the post-mortem findings, as the mortality 
rate is low, about 0-2 per cent. Observations which have been made indicate 
that there is an interstitial broncho-pneumonia, with associated bronchitis, 
and areas of collapse and emphysema. The associated bronchi are filled with 
raueo-pus. The interalveolar septa are infiltrated with monocytes. 

Symptoms. — The incubation period varies from 2 to 21 days, or longer. 
The onset is often insidious with cough, malaise, and muscular pains. Coryza 
may be marked at the onset, or there may be pain in the chest with dyspuffia. 
Some cases have been detected by routine X-ray examination of the lungs. 
Generally the temperature rises to lOO” to 103® F. for about a week, but 
some cases are apjvexial. Cough may be very distressing, occurring m 
paro.vyBms and with severe headadie. There is usually some mucoid sputum, 
at times blood streaked, but never rusty. The sputum contains no pre- 
dominating organisms, but mononuclear cells are often present. The physical 
signs in the lungs ore rather indefinite. One or more areas of slight dullness 
may be detected, frequently ot the bases, with weak air entry, and ghowcis of 
medium rSles heard after cough at the end of in.spiratioa. The pulse rote is 
often lower than would be expected from the pj’reiia. The white cell count 
is usually normal, and the smimentation rate of the red ceils is incre^ed. 
The "Wassermann re.action may be positive for a short time. Cold agglutinins 
{nutobrcmoagglutinins) have been loond in the blood from the second to the 
fourth weeks of the ilhiess. Severe cases are also described with high irregular 
fever, prostration, a rocldog cough, cyanosis and dyspncca. The temperature 
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may remain raised for 2 to 3 weeks. There arc no typical radiological findings. 
Woolly areas of consolidation of varying size may be seen, often at the bases, 
resembling those seen in chronic disMmmatcd or focal pneumonia. The hilar 
shadows are usually enlarged, more so than they are in early tuberculous 
lesions, and this may be of diagnostic importance. 

Complications and Sequels. — The majority of cases ate uncomplicated 
but a pleural effusion may be expected in about 9 per cent, of cases, and this 
may purulent. Barely there are symptoms of encephalitis or meningism, 
venous thrombosis in the legs, and polyarthritis. 

Diagnosis.' — With influenza no abnormal shadows arc likely to be seen 
on X-ray esamination of tbe lungs. Some cases have been diagnosed as 
tuberculosis, especially when the soft shadows arc seen in the upper lobe. 
The prolonged febrile type with relative low pulse rate and absence of Icuco- 
cytosis may suggest typhoid fever. 

Course. — Febrile recurrences arc not uncommon if the patient is allowed 
up too soon. Usually the patient is able to leave hospital in about a month 
from the onset. In some cases the X-ray shadows take two months or longer 
before they disappear. 

Prognosis.— This is usually very good, but death may occur in the severe 
types of the disease. 

Treatment. — The patient should be kept m bed for a few days after the 
temperature has returned to nonnal. He should not resume work until the 
sedimentation rate is normal and the X-ray findings are clear. There is no 
»eclflo treatment and the sulphonaroides are useless and may be harmful. 
Steam inhalations usnally relieve the cough. 


PNEUMONITIS 

Definition. — A localised or disseminated inflammatory process involving 
tbe whole texture of the long and bronchial etnictuies in tlio areas affected. 

.Etiology. — Any severe septic infection of the bronchi or lungs may 
proceed to pneumonitis. The commonest infecting agents are streptococci, 
especially the haemolytic and anaerobic varieties. The fusi-spiiocbajtai 
organisms may also cause it. Pneumococci alone seldom lead to pneumonitis, 
though they ma^ be found in association with other organisms. Fnenmom’tis 
is chiefly met with in later adult life, and more in the male sex. It may 
be prodneed by the aspiration of foreign bodies. It sometimes ocenrs in 
association with bronchiectasis and may be one of the conditions associated 
with the febrile attacks occurring in that condition. Vi^ pneumonitis is 
described under the heading Primary Atypical Pneumonia. 

Pathology. — The afferted area is deeply congested, solid and airless. 
The bronchi may exude pus. Softening is frequent, leading to the formation 
of one or more abscesses. Empyema may occur as a sequel or complication. 

Symptoms. — The onset is usually acute and the general clinical features 
are identical with those of severe broncho-pneumonia. There is usually 
troublesome cough, with more or less copious mucopurulent expectoration. 
Dyroncea and cyanosis may be marked. There is maiked prostration and the 
patient is almost always gravely ill. The physical signs are osuall^ those of 
localised pneumonia or broncho-pneomoms. The blood picture is similar 
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to tliafc of abscess of tbc long — a lencocytosis with polymOrphoEncleai pre- 
ponderance. 

Diagnosis is geoerally estabiabtd by X-ray eiaomation, sboTfing diffuse 
dense areas of consolidation, often progressing to absceSs formation. Tte 
areas may be multiple and tbe ptocesa may spread vridely. 

Prognosis. — The prognosis is in the main serjous'-and'defierids to some 
extent upon the caoSe. Many cases, however, recover mider treatnlent cither 
with or without abscess formation. 

Treatment is in the first instonce th&t of broncho-pneumonia. When 
abscess formation ocenrs, postural drainage, adapted to the ritilatiori of the 
abscess or abscesses, shonid at once be adopt^. 

A simple pneutnoniUs has been deecribed in children try Gill. The 
symptoms are cough, anorexia and loss of weight. On physical exsnrinalion 
one or more areas of impaired percussion note with a few rdles am’ found. 
Radiological examination mveate opacities in the cotiespon^ng sitnatiOns. 
These symptoms and signs usually clear Up in a few days without treatment. 

E. A. YouKO. 

0. E. BJSADMbJfT. 


DISEASES OF THE PDEUKA 

PLEURISY 

Pleurisy or pleuritis is an iofiammation of the pleural membrane corering 
tlto lung, or of its parietal refiexioos. 

estiological classificatioo, based on the bacteriological findings, would 
bo the moat satisfactory one, but is at present impracticable, cbiefiy owing 
to the difficulty of estabUshing the bacteria concerned in many cases. The 
classification usually adopted depen^ upon the effects produced, R the 
process leads only to fibrinous deposit jt u described as plwisjf. If, lu 
addition, much serous fiuid is jioured out, the condition of pleurity tcilh 
ejfasion results, while if pus-formation ocenrs, the affection is described as 
purulei4 pleurisy or empyono. 

It is, however, important to rccogniso that, although such a cla^fication 
is convenient from a clinical standpoint, the three conditiouB ore in reality 
only stages or degrees in the pleural response to irritative or noxious agents. 
The form occurring in any given case depends upon the nature of the paoM, 
the extent of the'infection and tbs degree of resistance possessed by the 
individual affected. Further, pleural inflammations may be primary 
secondary to local disease ci to blood Infection, and they may be acute or 
chronic in course. 


A.— ACD1T2 DRY PLEURISY (ACUTE PIBRIKOUS OB 
PLASTIC PLEURISY) 

/Etiology. — Tills affection may Ud primary or secondarj', the' lallet being 
mLCb Inure common. Even in many cas6a of so-called idiopathic or 'primary 
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pj«utisy, Ite tfontlitton'’ in reality secondary to latent or uniecogm'aed 
disease oi the lung or adjacent etructorea. 

Primary dry pleuruy.^Tzedispoaitig causes include occupation and climate. 
Exposure to sudden changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It is commoner in men, 
particularly in those of poor physique. It mhy occur at any age, but is most 
frequently seen between the ages of 20 and 40 yedra. ChiU'sfeemrf td'be’ 
common as a determining cause. It is now certain that the great majority 
of cases are due to the tubercle bacillus, ahd that chill dr iiijuiy is simply 
concerned in lowering resistance and thus promoting activity of the bacilms 
It is possible that some cases may bo due to acute rheomatism. 

tSecondary dry pleiiriiy . — Dry pleuri‘>y is a frequent complication or 
concomitant of many diseases of the lungs, notably of pulmonary tuber- 
culosis in any form. It is almost invariably present in lobar pnfeuinonia. 
It occurs in association with pulmonary collapse, interstitial pulmonary 
fibrosis, bronchiectasis, ahdCess, gangrene, infarcts and new groirths of the 
lung. Injuries of the chest-wall, disease of the ribs, chronic nephritis, septi- 
csonua or pyoimia ma;j- all be complicated by acute dry pleurisy. 

^ Pathology.— The inflamed area is often locsUsed, but the process may be 
widespread or even involve the whole pleural surface. Either the visceral 
or paiiethl layer may be first afiected, but as n rule both become involved. 
There is at jwt bypersmia with exudation of semm into the snbplenraj 
connective tissue. The pleura then appeani slightly doll or matt, instead 
of shiny. Further exudation leads to the deposit of fibrin on the lov^ened 
pfettraf sorfaces ia the feem of a tiiiti false membrahe, which often |rresen^ 
a rough or oven sKaggv appearance. This membrane consists of fibrin 
entangling leucocytes, a few rim blood corpuscles and desquamated epithelial 
cells. 

During the process of resolution, localised adhesioilS commonly form, 
but this is not iuvhriable, auU a patch of tluckcomg without adhesion may bts 
the ultimate result. 

Symptoms. — The onset' is usually sudden with acute paid in the side, 
often described by the patient as a “ stitch.” Occasionally a sense of malaise 
may precede the development of the pain by a few hours or even days, but 
this is not the riile. The pain is aggravate by deep inspiration, by coughing 
or even by movement. Cough is generally an' early symptom, and it is 
characteristically short,' dry, ineffective and distressmg. The temperature 
is nsnally raised, but, aS a rule, only* to 100" or 101* F., and some cas^ are 
practically apyrerial. In secondary pleurisy these symptoms at^ added to 
those of the primary condition. 

The decubitus is variable. Thd patient' may lie on the affected side, 
but in some cases this aggravates the pain, and it is more comfortable to Ue 
on the hack or slightly turned towards the sound side. There is diminbhed 
movement on the affected side, and breathing may be rapid, although not 
dyijpaceic. On palpation, vocal firemitns is unaffected, but local tenderness 
is soifietiriiee elicited) and occasionally a friction fremitus may be felt. The' 
breath-sounds are generally unaltered, but they may be short or jerky in 
the neighbourhood of thd lesion. The characteristic sign of dry pleurisy b 
the friction nib.' Thb b typically a creaHng, rubbing or leathery sound 
heard towards the end of inspiratbn and sometimes at the beginuufg' of 
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expiration. Xn tte eatiy stages tXiere may be fine crepitant Motion soaada 
only at the end of inspiration. These are very similar in character to intra* 
pnlmonary crepitations and can only be distinguished by their association 
with local pain, and by Wing nnaltered by cough. Pleural friction sotaids 
may be localised to a small area, and may not be present with every respira- 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by talring a deep breath. The voice-sounds are not 
altered. 

Complications and Sequels. — Dry pleurisy may proceed to effusion, or 
may lead to pleural adhesion, and this in turn may result in interstitial pul- 
monary fibrosis. The moat common sequel is pulmonary tubercoloaia, 
sometimes after an interval of yean, the explanation being that the ori^nal 
pleurisy is frequently tuberculous. Aching pain in the side with some dppnaa 
may be a temporary sequel of dry pleurisy. 

Diagnosis. — The differentiation of pleurisy from the other causes 
of pain produced in. or referred to. the chest-wall is not always easy and 
requires careful observation of the case. The distinction is important, since 
an ecroneons diagnoas of pleurisy may arouse a suspicion of tuberculosis 
in subsequent febrile diseases. In the conditions comprised in the term 
plcorodyma, which include fibrositia of the intercostal musdes and membranes, 
the pain is increased by deep inspiration, by other muscular movements, 
and oy local preaaure. but there is no rise of temperature and pleursl friction 
is not present. In intercostal nenmlgia, the pam follows the course of the 
nerve and is often periodic in character. It may be inffuenced bv movement, 
but is less affected by respiration than that of plenrisy. There may be 
tenderness and hyperalgesia over the points of exit of the posterior primer;^, 
latend or anterior eutaneons branches of the nerve affected. Similar mani* 
feststions may ocenr at the onset of aente posterior nngliotutis or herpes 
zoster. Other conditions inducing pun referred to the cbest-wall are tumours 
or aneurysm pressing on the intercostal nerves, malignant disease of the 
spinal cord or of its membranes, and caries of the vertebne. YTheie the 
pain lasts more than a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasonolly adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the chest may cause a 
muscular “ susurrus ” ; grating eoonds may be produced in the shoulder- 
joint or in the fasdal planes of the back muscles. The origin of these soun^ 
can usually be determined by cauring the patient to cease breathing while 
carrying out movements of the eb^der or back muscles. Occaaonally 
true friction sounds may have a cardiac rhythm as wdl as a respiratory cue, 
when the area of pleura involved is near the pericardium. It is then referred 
to as pleuro-pericardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regar^ng the case as 
one of simple primary dry pleurisy. Pnlmonair tuberculosis, pneumonia, 
hronchiectaris and the other causes mentioned above ehotdd be considered 
and exclnded. 

Course. — The temperature nsually subsides in 2 or 3 days, the 
in the aide and cough disappear, and coavalescence is rapid, nnless effusion 
occurs. 
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Prognosis. — The immediate progrw^ ie good, but as Has been mentioned 
already, the condition may be of tnbwnJons origin, and eventnalJy befoUoTped 
by active disease of the long. 

Treatment. — ^The patient should be kept in bed, no matter how mild the 
attack. The diet should be fitnd or eenu*fimd, especially if more than a 
moderate degree of fever occurs. The pain can often be relieved by strapping 
the affected side. Strips of adhesive plaster are applied from the stemnm 
to the vertebral, beginning from below and workiDg upwards. Occasion- 
ally this fails to afiom relief and may even induce dyspneea. As alternatives, 
a local application of tincture or ointment of iodine, a mustard leaf, capsicum 
ointment or small flying blisters may be employed. Leeches may also give 
relief in severe coses. Sometimes the pain is so intense that a small infectios 
of heroin or morphine is necessary. A small artificial pneumothorax has been 
suggested as a means of separating the inflamed surfaces and giving relief to 
the pain in severe cases. A dose of Dover’s powder is usefd in the early 
stage to ensure a night’s teat. The irritative cough is often relieved by 
strapping, and a sedative linctus or lozenge may be a comfort to the patienti 
An aperient is usually advisable. As a rule no other drugs are necessary, 
but in cases suspected to be due to rheumatum, salicylates and alkalis should 
be administered. Convalesceoce is usually rapid, but the patient should not 
be allowed to resume work until fully restored to healtb, and if a tuberculous 
origin is suspected prolonged treatment on sanatorium lines should be advised. 

Certain localisations of drv pleurisy require separate notice. These are 
the diaphragmatic and interlooar forms. 


DupnBAoMATic Acote Dbt Plbuhisy 
Etiology. — This affection may occur primarily under conditions similar 
to those causing dry pleurisy in other parts ; not infrequently it is secondary 
topatholo^cal changes in the abdomen. Thus bejiatic tirrboais, perihepatitis, 
perisplenitis, perinephric supporation or peritonitis may lead to a spread 
of injection through the diaphragm to the adjacent pleora. It may also 
occur as a localised variety of secondary dry pleurisy, when the primary 
lesion is situated near the base of the lungs. 

Symptoms, — ^Pain is usually very severe and may be jefened to the 
shoulder or to the abdomen. The former is caused by nociceptive impulses 
ascending the phrenic nerve to its ori^ m the third to the fifth cervical 
segments of the spinal cord, leading to pain and hypertnsthesia referred to the 
cutaneous area of distribution of the fourth cervical root, at the summit of 
the shoidder. The abdominal pain is in the epigastric and hypochondriac 
regions, and in addition there is a localised tender ^ot, known as the “ bouton 
dlaphragmatique ” of Gueneau de Hussy. This is situated in the subcostal 

t ilane, about 2 inches from the imd-line. The diaphragm is nearly motion- 
ess on the affected aide, and there is often some rigidity of the corresponding 
upper abdominal muscles. Hiccough may be a noticeable and troublesome 
symptom. The diaphragm, being nearly fixed in the inspiratory position, 
may cause a slight downward di^lacement of the liver if the pleun^ is on 
the right ride. A pleural friction rah is rarely heard, the only ahnormal 
signs commonly present being diminution of air entry, and posribly slight 
dullness over the corresponding lower lobe of the lung. 
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Diagnosis. — TLis is often difBenlt^ owing to the fact that the severity 
of the symptoms and thelz localisation frequently enggest the occumsce 
of some acute abdominal catastrophe sneh as perforation of a hollow rfscos. 
The abdomen should be most caieiuUy examined in every case. The histo^, 
the colkpsed state of the patient and the evidence of free gas in tbe 
peritoneal cavity in perforation may assist in distinguishing between these 
conditions. 

Treatment. — ^This is similar to that of simple dry pleurisy ebe where, sate 
that morphine should be withheld nntd the diagnosis is conclusively estah- 
Ushed. 


Inteblobar Rbt Plbitrist 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so the membrane in tbe deft between two lobes of the long may be 
alone affected. This does not give rise to definite symptoms and rigna by 
which it can be diagnosed daring life, thoogh its effects are not infrequently 
seen in X-ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tuberculosa or pneumonia, and there is usually 
evideflw ol pUunay elsowLete. It ouiy asaumes K^hmcal iiuportsnce when 
followed by efforion, and this cuodition U considered later. 


B.— CHRONIC DRY PLEURISY 

Under this heading a variety of condiriocs are included. Strictly it should 
be restricted to those rate coses, probably usually tuberculous in origin, ia 
which tbe signs of dry pleurisy persist for long periods, or rcbur at frequent 
iotervsls. In such cases coatee dry, friction may be heard over large areas of 
one lung, often with little or, no accompanying pain. 

Pleural adherioa and tluckeiuag are usually included in the group of 
chronic dry pleurisies. There may he no symptoms, or at most slight 
dyspncea on exertion, with aching or pain on straining, or on lifting weights. 
Signs suggesting adhesion ate loca\ flattening and limitation of movement 
of the chest-wall. Litten's sign is also absent or diminished when tbe ad' 
hesion Is.basic, that is, the shadow cast by the movement of the diaphragm, 
best seen in the region of the seventh and eighth ribs in the anterior and mid- 
axillary lines, i^ not nr^nt or ie much restricted. The vocal fremitus may 
be diminished and the percusrioa note impaired. The hreath-sonnds are 
often slightly, weaker, and the voico-eounda may bo diminJpbed over the area 
where the thrckeaiog,oz adbeaioQ exists. 

Chrome diaphragmatic pleurisy or adhesion may ^ve rise to a group oJ 
symptoms simulating chronic gastric ulcer. There is pain in the hypO” 
chondrium extending through to the back and aggravated bj food, BadiO' 
graphic examiaatlon may be of value in demonstrating limitation of move' 
ment of one cupola, of the diaphragm, together with an angularity due to 
alteration of its normal contour. Icvestigatioa of tbe gastric functioiis 
may also prove of value, in diagnosis. 

The tTeattnent of chronic dry pleurisy is mainly symptomatic. 
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0.— PLEURISY WITH EFFUSION 

Miiny cases of pleurisy, possibly tbe majority, proceed to eHusion. Tie 
eSosion is usually serous in cbatacter, bat may be hajmortbanc. Inflam- 
matory effusions must be distingoisbed from passive transudates, which 
will be eonridered separately under the beading of hydrotborar, 

SBEO-nsRiKoca Pleurisy 

Etiology.— This is in the mmn identical with that of dry pleurisy, of 
which it is. in effect, a later stage. It has now been established that the 
majority of cases of sero-fibrinous pleurisy are due to tbe tubercle bacillus. 
The evidence on which this conclusion has been arrived at is — (1) the subse- 
quent history of the coses shows that a considerable proportion develop 
active lung eigoa within 5 yea«; (2) the cytoJogical and bacteriological 
examination of tbe exudate ; (3) post-mortem examination of fatal cases ; 
(4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar and 
lobular pneumonia, pulmonary infarcts and new growth. It may also occur 
in the course of generalised iafectfona eocb as the enteric group, acute rhea- 
znattam, and septicsmia due to streptococci or staphylococci. Is most of 
these conditions the exudate often becomes purulent. Isflammetoxy serous 
effusion may also occur as a complication of severe anmmias, lenloeuiia, 
chronic nepliritis, injury to the cheat-wall and inflammatory conditions 
below the diaphragm or in the pericardium. It is also a common feature of 
polyorrhomemtis. 

Pathology.— The affection commences with dry pleurisy, spreading over 
the visceral and parietal pleura, tbe fibrinous exudate soon forming a thick 
rough layer on tbe surface. Further exudation of fluid occurs and accumu- 
lates in the pleural cavity, the lung collapring pari passu to accommodate it. 
Owing to the hilar attac^ent of tbe lung, it retracts upwards and inwards, 
allowing the fltud to accumulate at the bases and in the axillaiy region, 
where it reaches its highest level, unless previously existing adhesions pre- 
vent it. The lung retracts in this way owing to its elasticity, until the pleural 
cegarfpu pressure is ccaipletelf sMisbed. la like mtamer the medieetiss} 
contents, including the heart, are displaced away from the affected side If 
fluid continues to be effused after tbe lung has retracted to the full extent, 
and after tbe negative pressure hs# become abolished, a positive pressure is 
produced. The lung is now compressed, and the diaphragm with the liver and 
spleen arc pushed down, wldle the meiastiual structures are now displaced 
f^her towards the Bound side. In long-standing cases, the lung nmy 
undergo the change known as canufication, as the result of the compression 
apneumatosis. The lung appears dark red or slaty grey in colour, is firm, 
auless and heavier than water. If old adhesiohs are present, the effused 
fluid may be loculated and the collapse of the lung may be only partial. 

If there is much positive pressure collateral hyper«niia of the sound 
lung may result and progress to cedema. The fluid in the pleural cavity is 

f iale and clear; it often 'coaj^ulates after withdrawal. Its characters are 
urther described on page 1272. The quantity may amount to as much as 
6 or 6 pints. 
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anemyem pressing on one or other main bronchus. Subphrenic abscess may 
also {pre nse to difSenUj (see Emprems). Fibroid disease can usnaQ^ be 
lecogmsed, since there is generall 7 flattening and unlang-in of the aflected 
side instead of bnlging. The heart, if displaced, is drawn towards instead of 
awa^ from the aSected side, voc^ fremitus is present although possibly 
diminished, and the duUnesa is rarely of the stony character obtained over 
fluid. The breoth-eounds are generally weak, and if bronchiectasis is also 
present, the characteristically Tariable signs of that condition should be 
helpful in diagnosis. In maasire pneumonia the diSorentiation may be 
dimcult. since breath-sounds and voice-sounds are sometimes completely 
absent, but the position of the cardiac impulse is generally of decisive import- 
ance, In malignant disease and aneoiyam, careful observation should afford 
diagnostic indications, such as glandalar e^argement or abnormal pulsation, 
and in both instances the X-raya may estabbah tbe diagnosis. ilalignaDt 
disease of the pleura may first show iteelf aa a pleural effuaiou ; the tendency 
to recur after tapping, the presence of blood in the efi'usion, and the 
onset of emaciation may help to euggest the cause. In massive collapse 
there is, aa a rale, but bttle difficulty, owing to tbe displace^nt of 
the cardiac impulse to the affected tide. In pericardial effution the 
shape of the cardiac dullness may bo euggestive, and the dislocation of 
tbe impulse may indicate the real conmUon } moreover, tbe duilness 
over the lung benind is rarely of extreme degree nidess pleural effusion co- 
exists. In any doubtful case, examination by the X-rays is desirable, tinea 
it may give valuable aid in diagnosis. The shadow of serous fluid is generally 
dense, but docs not obscure the rib shadows completely. The upper level 
is curved and shifts to some extent with tho position of the patient. It 
merges into the shadow of the collapsed lung above. The diaphia^ is 
immobile on the affected side, A further aid to ^agnosia consists in ex- 
ploratory puncture, which has the advantage of establishing the nature of the 
fluid os well as its prcsenco. The technuine of puncture is similar to that of 
paracentesis described on page? 1273, 1274, save that a 5 or 10 d.c. syringe 
with a needle long enough to enter the pleura b used instead of an aspirator. 
The preliminary local anrestbesia by novocain or some similar preparation, 
with or without adrenaline, should be employed in every case, not only to 
avoid pain but also to obviate tho risk, remote though it be, of pleural 
shock. Berous pleural fluid of infianunatory origin varies in colour from 
pale grcemsli yellow to brown. The speciiic gravity is usually 1018 or 
over. Fiotein is present as eerum albumin, serum globulin and fibrinogen, 
the total quantity being, as a rule, over 4 per cent. The fluid generally 
clots spontaneously after withdrawal. The cytology of tie fluid is 
showing lymphocytes, polymorphonuclear cells, erythrocytes and altered 
endothelial cells in varying proportions. A marked preponderance of 
lymphocytes is very euggestive of a tuberculous origin, while the presence 
of lar^e numbers of polymorphonuclear cells la usually an indication of some 
other infection, generally by a pyogenio organism. In rate cases large num^rs 
of eosinophils have been found. Tho origin of theso cases of so-catliw “ eosino- 
phil pleurisy ” is at present doubtful. Cultural examination of tubercidOM 
fluid usually proves sterile unless Loeweoateia’a medium is used, but in ffind 
from other causes tbe infecting organism can often be grown. To establish 
the tuberculous nature of a pleural fluid, inoculatiou of 15 c.c. of the fluid 
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iato a gi^ea-pig maj be tried. Otbcr methods formerly employed were 
examination of the centrifogate from the fluid, and Jonsset’a "inoscopy," 
which conrista in examination of the clota derived from the fluid after they 
have been submitted to artificial gastric digestion. These two methods, 
however, fail in many cases. The methods of dilTerentiation of an inflamma- 
tory exudate from a pa^ive transudate arc given on page 1280. 

Course. — In effusions of moderate rise the temperature usually auhrides 
in from 7 to 10 days, and spontaneous absorption is complete in 2, 3 or 4 
weeks. In large effusiona reaching op to the second rib or higher, the course 
may be Jess favourable. The fever may persist even for weeks, and absorp- 
tion of the fluid may he slow or wanting entirely. Aq>iration may accelerate 
the resolution, and usually only one tapping is necessary, the flnid left b^nd 
being absorbed rapidly. In rare cases fluid reaccnmulates quickly after 
repeated tapping, and a so-called inexhaustible effusion occurs. In some 
such patients fluid may remain in the pleura for the rest of life. 

Prognosis. — ^The immediate prognoris is good, although with large effu- 
sions of 4 pints or mote, sudden death sometimes occurs from acute cedema of 
the longs, cardiac fsilorc or embolism. The ultimate result depends on the 
cause. In noo-tuberculous effusions, recovery may be complete, save for 
pleural adhesion, or they may progress to empyema. In toberculons effnsions 
arrest may xemaio complete, but, as already stated, a considerable proportion 
of the cases develop active pulmonary disease in after ^cats. 

Treatment. — The patient should be kept in bed in an airy and well- 
ventilated room until the temperature is normal. Fluid should m restricted, 
and the diet may be salt-free with advantage. The administration of diuretics, 
diaphoretics and saline or mercurial aperients may assist in the disappear- 
ance of the exudate. The use of iodide of potassium has been recommended, 
but it is of doubtful value in these cases. The application of counter-irritauta 
to the chest-wall in the form of iodine or of fly blisters is often helpful. 
A sedative lozenge or llnctus may be given for the irritating cough present 
in the early stage. Exploratory puncture is geaeraUy advisable to permit 
the examination of the fluid. Opiuious differ somewhat as to the indications 
for paracentesis, which, however, is nowadays performed earlier and more 
frequently than was formerly the case. It Ls unnecessary in cases in which 
absorption of the fluid is apparent within 10 days. The following conditions 
may ha oJosidcKd to eaggest its taiphymeat : (2) if tiio eSasha is lorge 
and causing poative pressure, as shown by dullness up to the clavicle, mark^ 
dyspneea, downward displacement of the liver or spleen, and collateral hyper- 
mmia of the sound Jung ; (2) if absorption is slow, the fluid remaining at the 
same level for a fortnight or more ; (3) if acute mdema with albuminous 
expectoration occurs; (4) in cases of bilateral effusion with increasing 
dyspnma, the side with the larger effusion may he aspirated. Paracentesis 
can ne performed in various ways. The simplest method is that of siphonage ; 
a long rubber tnbe filled with sterile saline solution is attached to a trocar 
and cannula, which are passed into the pleural cavity and the fluid is siphoned 
into a receptacle at a lower level. This method has the great advantages 
that the degree of suction employed is under control, and the lung expands 
gradually as the fluid is withdrawn. It is often difflcnlt to remove a large 
quantity of fluid by this means, and it fails in loculated effusion. Aspiration 
is more generally effective, and may be carried out either by Dleulafoy’a pump 
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oud two-way tap, JIartin’a a^’ring^ or by Potain’s apparatus. With th«a 
methods it is impossible to withdraw flU the fluid, nnd removal with air 
repiscemeiit is now often practised with advantage. For this purpose au 
aspirator and an apparatus like th.at used in the induction of ^ificial 
pneumothorax are required. This method permits of almost complete 
removal of the fluid, prevents cough and discomfort, lessens the tcudeuey 
to tecurrenco of the effusion and promotes expansion of the lung. In per- 
fonning aspiration the patient should sit up in bed, or lie slightly turned on 
the unaffected side, and the area for operation should be painted with iodine. 
The skin and muscles down to the pleura should bo amesthetised with procaine 
(novocain) or other local ansesthctic, and a small incision made through the 
ekin, though this ia not essential in the caee of a email instrument. The 
trocar and cannula are then poshed carefully into the pleural cavity just 
above a rib to avoid punctunng the intercostal artery. The sites chosen 
depend on the situation of tlio fluid, but the most convenient ate in the 
sixth space in the mid-axilla, the seventh space in the posterior azillaty line, 
or the eighth space just below the angle of the scapula. Aspiration should 
be stopped if cough occuia, if pain is eevete, or if albuminous expectoration 
with signs of oedema supervenes. Tn rare cases sudden death from pleural 
shock has occurred. The risk of this may bo obviated by careful local 
anicsthcaia down to the pleural level. Other riaks ate due to favdty techniqne » 
and comprise entrance of air Into the pleural cavity from wrong connection 
of the apparatus or from wounding the lung, and infection of the pleural 
cavity from failure in the aseptic preparations leading to empyema. Air 
replncemeut is of value in some cases, since it allows of almost complete 
removal of the fluid. 

After absorption or removal of the fluid, re-expansioo of the lung may he 
promoted by the use of Wolff’s bottles, or by appropriate breathing exercises. 
With the former, fluid is forced from one bottle to another by blowing. _Ia 
the Utter, the patient takes deep inspirations wbilo seated in a chair with 
the sound aide partly flxed. In all coses in which a tuberculous origin is 
proved or anspected, prolonged couvaleecent ticatment on sanatonuin 
principles is advisable. 

Axoualous Pi.EonaL Epppsioks 

Two unusual forma of pleural effusion require brief mention — they ate 
encysted interlobar and encysted diapbracmatic aero-fibrinous pleurisy. 
The former of these can only be recognised by X-ray examination followed 
by exploratory puncture. Encysted diaphragmatic aero-fibrinous pleumy 
Is rare, but a case has been errooeowily recorded os acuto serous mediostimtis. 
This condition is simply one of pleural effusion localised to the space between 
the tnediaatiual pleura, the ^aphiagm and the lung. Both ot these condi- 
tions, if diagnosed, should be treated on general principles. The effusion 
may absorb spontaneomly, but if not, asi»ration may be necessary. 

PnilDI.ENT PfcEOBtST (EuPTEUA) 

In this condition the pleural exudate l*ccomc3 purulent. The fluid inav 
be turbid and the presence of pus be apparent only on microscopical 
examination, or it may consist of typical pus. 
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./Etiology. — PREDisposiNa Causes. — Empyema is common in children 
under 10 years of orc, and the younger the cliild tlic greater the 
probability that any cfluaion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, probably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholism may 
promote its occurrence. Purulent pleurisy is but rarely primary, except in 
the form due to the pncumococcna. It is most commonly due to extension 
from the lungs, especially from lobar pneumonia and from broncho- 
pneumonia. Other pulmonary causes ate tn^rculosis, bronchiectaais, abscess, 
gangrene, new-growth, or septic infarcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as auppurating glands, 
ulcerating carcinoma of the cesophagua, or from suppuration in the neck track- 
ing downwards. Infection of the pleura may occur through the chest-wall ns 
a result of guuahot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, tbc organisms passing through the diaphragm from a 
perinephric, aubphrcnic, or iicpatic absccas, or from locaUseu or gencralLsed 
peritonitis consequent on rupture of n gastric or duodenal ulcer. The involve- 
ment of the plcnra may take place through the blood in scpticamia, sup- 
purating gunshot wounds, compound fracture of the femur, and in otitis 
media with lateral sinus tlirombosis. 

Empyema may develop during the course of many of tbe aente spccifio 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumouia, it 
belongs etrictfy to the pulmonary group. 

Esemito Causes. — Tbe orgauisms most frequently found in purulent 
effusions are the pneumococcus aud tbe etrcptococcus, the former accounting 
for more than half of the cases. Occasionally the pus proves to 156 sterile 
on culture ; such cases are generally the result of tiie tubercle barillus or of 
a pneumococciLS which has died out. Other organisms less commonlv 
found are staphylococci, Pfeiffer's U. infivenztx, the B. typhosus, and Fried- 
lander’s pncumo-bacillus. Streptothiix organisms are occasionally found (see 
Actinomycosis), also various saprophytes and anaerobic organisms, especially 
in fetid empyema. 

Pathology. — The initial stages ate similar to tho.se of dry and sero- 
fibrinous pleurisy, but when the effusion occurs, it jiroves to be rich in leu- 
cocytes undergoing disintegration and to contain tbe infecting organism. 
It varies from a slightly turbid semi-translucent fluid to typical thick, opaque, 
creamy pus. Its colour rangc.s from pale amber to green or greenish grey. 
It may be odourless or extremely offensive. In cases secondary to gangrene, 
it may be thin and horribly fetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In crises doe to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, 
leading to eacystmeut or loculation of the pas. Such adhesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes caroified and interstitial fibrosis results. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardaccous disease of the liver, spleen, kidneys and intestines. 

Symptoms. — Since empyema usually develops in the course of, or as a 
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ceqael of. hotio otlicr disease, tfs sjfnptoms are often masked by 'those of 
Iho primary disease and may easily be overlooked. In primarj^ cases due 
to the pDetunococcua the onset may be Hko that of pneumonia ; in the mote 
common secondary ca^es a ri«e of temperature and increase of signs develop 
after the crisis. In general it may be stated that the symptoms are eimllflr 
to those of .sero-fil)rinous plenriay, but more severe. There is more malaise, 
and the patient may appear profoundly ill, with rigors, sweats and dyspncca. 
The temperature ranges higher, up to 103* F. or more, and may be of septic 
type with marked daily remissiona, but some cases are almost If not completelr 
apyteriai. The signs are usually exactly aimilar to those of sero-fibrinou? 
effusion, but in some instances special features may be noticed. In neglected 
or prolonged cases, wasting, pallor and cachexia become marked. The 
intercostal spaces may be found to bulge, and rnderna of the chest-wall is 
sometimes apparent. The pus may track through an intercostal space, 
generally the mth neat the lupple, producing a fluctuating swelling known as 
a pointing empyema or empyema necestilolu. This may infiltrate the skin 
and simulate a superficial abscess. The swelling so induced may pulsate, 
eapecially if it be on the left tide — a condition known as pulsating empyema. 
Fulaation communicate*! to the chcst-wal! may also be observed in eoma 
large left-aided purulent effusions without local swelling. The displacement 
of the liver or spleen may be greater than with serous efinsiona, probably 
owing to the higher specific gravity of the pus, which is usually 105^ or more, 
and to the assodated inflammation of the diaphragm. In fetid empyema, 
the breath and spnttim may be offensive, even before rapture into a bronchus 
occurs, dabbing of the fingers and toea ocents in empyema of long standing, 
but may develop in a few weeks. Blood examinatjon reveals a moderate 
leucocytosU in the majority of cases. Counts of 16,000 leucocytes per cubic 
millimetre arc usaal, and in some instances figures up to 100,000 pet cubic 
milUmetre ace obtamod. 

Complications and Sequels. — In neglected or untreated empyema the 
paa may track and become discharged in t’arioua directions. The commonest 
IB rupture through the visceral pleura into the lung and discharge through a 
brouchus. This may lead to endden death from suffocation ; on the other 
h.and, in small empyemata spontaneous cure may follow thi** evacuation of 
the pus. In other instances pyo-pneumotfaorox results, and occasionally 
gangrene of the lung. A second method of discharge is through tie chest- 

wall, aa an empyemo nccMsifatia. rerforationmay occur into the vcricardiutn. 

or into tho ttsopbngus with the formation of a pleuro-tosophageal fistula. 
The diaphragm may be perforated with tho prodnetion of a subphremc. 
lumbar or psoas absccas, while is other caws general peritonitis may enrae. 

The pcncardium or the mediastinum may become infected witaoat 
perforation ; rinularlv costal periostitis mav be Induced. After spontaneous 
or operative cvacuatfon the cavity may fail to close and a chronic empyema 
or sinus result. This is generally duo to tho lung being permanently cwapsca 
and adherent, and therefore faiUng to ex^ud. It subsequently undergoes 
fibrosis with dev’elopment of bronchiectasis. Boraetimea the failure to clow 
may be due to the nature of the infection, particularly when it is 
tuberculosis or artinomycosia (streptotricOMs). In other cases it may be due 
to a bronchial fistula, or to a foreigu body in the pleura. GeucniUsed infec- 
tion ruri*. but cerebral abs^'css, probably of embolic origin, is «of very 
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uncommon, especially in cases due to streptococci. Chronic pulmonary 
osteo-arthiopathy is an occaaonal complication, and larclaceons disease 
sometimes occurs in cases of long duration. Diphtheritic infection of the 
■wound, with subsequent paralysis, has been recorded after operation, more 
especially in cases secondary to influenzal broncho-pneumonia. 

The sequelaj in untreated cases may be Cstulae, such ns pleuro-bronchial, 
plenio-cesophageal or external, and various deformities. The seqnelaa after 
operation may be a small amoont of pleural thickening, or if operation were 
delayed, and re-expansion incomplete, there is falling-in of the chest, \\ith 
flattening, dropping of the shoulder and Becondaty scoliosis. In other 
cases, as mentioned above, a chronic sinns may result. 

Diagnosis. — The diagnoas of empyema involves two distinct problems — 
one. the rccognirion of the presence of fluid in the pleura, which is considered 
under eero-fibrinous pleurisy ; the other, the demonstration of its purulent 
character, tn spite of the more severe Byroptoms, empyema is frequently 
overlooked even by physicians of eiperience. This is partly due to the fact 
that its development may be insidioos. with signs incressing but little from 
day to day, and partly to its secondary chameter, its onset being obsenred 
by the clinical features of the primary condition. It is wise, therefore, to 
suspect its existence in any case of obscure lung rigns, especially those with 
dullness, cardiac displacement and fever. coDv^qucDt on pnenmonia of any 
variety. 

There ai^ a fcwspccial dlfGcultica as compared with sero-fibrinous eilusion 
which merit separate mention. The first of these is subphrenio abscess. 
This may lead to immobilisation oitliediapbracm on one ride, more commonly 
the right, and cause collapse of the lung and even pleural eflurion. The 
difficulty is the greater when the eubphrenio abscess contains gas as well as 
pus. Tie hisTory. the absence of dispfaof'taent of the heart’s impulse, and 
examinatiou by X-tays may all nssi't. but the difierentiation is often 
e.’cltemely difficult. 

Bmpt/eim necessilafi’f may simulate a tuberculous or other abscess about 
a rib, and empyema should always be suspected in any case of local fluctuating 
swelling about the chest-wall. I^batiog empyema requires to be distinguished 
from aortic aneurysm ; the pulsation is less forcible and little, if at all, expansile 
in the former. The cardiaodisplacement, the X-rays and cautious exploratory 
puncture, enable the nature of the condition to be recognised. 

In any case in which empyema is suspected three examinations may be 
undertaken — a blood count, radiographic metht^s, and exploratory puncture. 
A polymorphonuclear leucocytoris of 15, OW) per cubic millimetre and over, 
a dense shadow iu the radiogram obscuring the ribs, together with cardiac 
displacement may he very suggesrive, while puncture may prove the presence 
of pus. Sometimes, however, puncture may fail, although pus is present. 
This may be due to the pus being too thick to pass through the needle, to 
loculation of the pus, or to wroag choice of the site for puncture. In this 
case, if the other signs indicate pns, repeated punctures with a larger needle 
under ansesthesia are called for, but it is well to be prepared to proceed to 
operation if pus is found. 

Course. — ^Apartfrom spontaneous cute of small empyemata byinspissa'i 
tion of the pus, or discharge through a bronchus or through the chest-wall,' 
death generally occurs ‘in ‘untreated cases within a monthiof two. As iu 
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8cro-fibrinous pleurisy, eudden death may ocew. Death may occur after 
operation, from exhaustion or from ceretral abscess. 

Prognosis. — ^This depends upon the primary cause, the method of treat- 
ment adopted, and the duration of the effusion before the operation. The 
most fa7ourable forms are those dn® to the pnenmococcus, which are re- 
cognised and treated at an early stage. Xn neglected cases, with profound 
toxtemia, with gangrene o! the long or latdaceous disease, the outlook is 
extremely grave. Kmpyemata due to streptococcal infection arc serious, un- 
less recognised early ; similarly with cases of fetid empyema dno to anaerobic 
infections. Infected hxmothoraz cooseqaent on gunshot wounds of the chest 
is of grave prognoris. The outlook is serious In cases of bilateral empyema, 
but recovery may foUow succesrive evacuation of the pus on the two 
rides. 

Treatment. — This conrists in the evacuation of the pus by operation as 
soon as the diagnosis is established in pneumococcal cases. In tbo.ie of 
streptococcal origin, operation should not be resorted to while the fluid is of 
thin sero-purulent character, but should be postponed nntil It is definitely 
purulent. Premature operation In streptococcal cases has been shown by 
the American Empyema Commisrion to be a very dangerous procedure, since 
the fluid ia not shut off by adhesions and operation may lead to open nneurao- 
thorax, with flapping mediastinum. At this stage, tbe condition is described 
aa pyothorax. A pteUminary aspiration is of advantage in large effusions, oud 
may be repeated m streptococcal effuaiona until they arc rcai^ for operation. 
The operation consists in drainase by removal of a piece of rib subperi- 
osteally and iocision of the panetaf pleura. For the operation a genera! an«S' 
thetio may be given, but it ia now almost always carried out under local 
snssthesia ; but if the patient’s condition renders this undesirable, an incision 
under local anaesthesia be made through an mtercostal space and a 
drainage tube inserted, a piece of rib being removed later nnder general or 
local anxatheria when improvement has occurred. The wound ia dressed at 
/cast daily and the drainage tube sterilised, every endeavour being made to 

S revent secondary infections. To this end the pleural cavity may w irrigated 
aily by tbe Correl-Dakin method, or washed out with some antiseptic such 
as flavine or brilliant green. To avoid pleural shock, free exit for the wash 
Qaida must be ensured. By some authorities pnenmococcal empyemat®, 
particularly in young children, are treated by repeated aspirations or by 
siphon drainage. If the pus is thick and difficult to evacuatCj incision of 
the pleura with immediate suture is performed, any rcaccumulation being 
treated by aspiration with or without oxygen replacement. If, however, 
toxic symptunis persist, clmmage should be effectively established at once. 
Cases of pneumococcal and hxmolytic otreptococcal empyema have been 
sncce«sfa\ly treated with i>enicillin without operation. 

In cases of chronic empyema, or of sinus failing to close, the question of 
some plastic operation must be considered. Various forms of operation 
have been devised, involving removal of portions of many ribs, and the 
decortication operation of Fowler and Delorme. The general conditiop of 
the patient must be carefully considcx&l before these operation-s ore advised. 
In some cases an autogenous vac^e seems to be of value, if drainage is 
satisfactory. . 

Special vahieties of EnrvEHA, — Certain special locaUsations of purulent 
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pleurisy require separate consideration, notably apical, interlobar and dia- 
phragmatic empyeznata. 

Apical empyema . — ^This condition is usually secondary to apical pneu- 
monia, less commonly to pulmonary tuberculosis. It is one variety of en- 
cysted empyema, the pus being shut off trom the rest of the pleural cavity 
by adhesions. The symptoms and signs are not characteristic, but may be 
suggestive. There is very marked dullness below the clavicle, not transgressing 
the middle L’ne, with weak or absent breath-sounds, and possibly some indica- 
tions of mediastinal displacement. Diagnosis can, as a rule, be established 
only by the X-rays and exploratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as near the lower limit of the effusion as possible. 

Interhbar empyema . — ^Pus collecting between two of the lobes may be 
difScult to differentiate from pulmonary abscess, gangrene and bronchiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it. The signs arc generally most marked in the axilla or neat the angle of 
the scapula. They are ofteu slight until rupture occurs, and even then 
there may be only a small area of dullness in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few rales. The pus expecto- 
rated may be fetid, and the patient’s breath may be offensive a few days 
■ before rupture occurs. The condition simulates abscess of the lung and may 
be almost impossible to differentiate from that affection, examination by 
the X-iavs gives the greatest help in the diagnosis. Recent observations 
suggest that interlobar empyema is much less common than abscess. The 
treatment is identical with that for pulmouaty abscess. 

Liaplragmalic empyma.— The pus is usually encysted, and may bo 
so deeply situated as to give but few signs. The initial symptoms are 
generally severe, being those of diaphragmatic pleurisy, but hiccough is 
often a tronblcsomo feature. ^Vhen pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above the base behind, with weak or distant bronchial breathing. 
With such a history and obscure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-rays and of the exploring needle 
should not be neglected. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrothorax is the name applied to a collection of clear finid in the 
pleural cavity, the result of passive transudation from the capillaries. 

etiology . — The commonest cause of hydrothorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or degeneration. It 
occurs in acute and chronic reual disease, under conditions similar to those 
leading to dropsy in these affections. It is Bometim»B found in severe 
anffimias, especially pernicious anaunio. Obstruction to the azygos veins 
may lead to transudation into one pleural cavity or into both. This obstruc- 
tion may be induced by pressure from without by a mediastinal or pulmonary 
new-giowth, or by internal causes such as thrombosis. 
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Pathology. — The pathology of hydrofhotas is that of dropsy elscwhore, 
It is produced by nieciianical or chemical conditions affecting the blood flow 
through the capillaries, and it most be distinguished carefully &om in- 
flammatory effusion. There is a difference in the composition as well as in 
the origin of the two kinds of pleural fluid. The characters of inflammator)' 
effusions have been described under pleurisy with effusion. The fluid in 
hydrotborax is pale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clear and does not clot after removal, There is little protein, 
often not more than 1 per cent., but transudates due to local obstruction 
may contain as much as 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be present, often united toge^er m 
plaques. The fluid may be definitely bloodstained, when it is described as 
h$mo-hydrothorai. 

Hydrothorax is usually bilateral in cases due to cardiac or renal disease, 
but in tbe former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by tbe enlarged right heart, but according to Fetterolf and Landis, a 
more likely explanation u pressure of the distended right auricle upon the 
pulmonary veins. Fluid may also collect in greater quantity on the side 
npou which the patient lies most constantly. In cases with unilateral pleural 
auesioD, oedema of the lung may occur on that side, while bydrothorax 
occurs upon the other. 

Symptoms. — The symptoms of bydtothoras are generally ovctshadoired 
by those of the condition causing it, but the occurrence of dyqinces and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the bases of tbe lungs. In the absence of inflammatory com- 
pbcations the condition is afebrile. The signs are identical with those of 
scro-flbrinous pleurisy, save that no friction sounds are audible at any stage. 
It is, however, more diflicalt to assess the significance of displacement of the 
cardiac impulse, owing to the increased me of the heart in the cases of catduc 
origiii. ^ , 

Diagnosis. — This depends upon the presence of signs of fluid in the p'cura 
in association ^yith cardiac or renal disease, with absence of fcv'cr, and also 
upon the characters of the fluid withdrawn by puncture or aspiration. 

Treatment. — Removal of the fluid may give great relief. It 
necessary to repeat the operation, sioce tbe fluid oRen reaccumolates. The 
treatmeut of the primary condition ehould also be carried out. 

HiEUORRIIAOIC PLEURAL EFFUSIONS 

All fluids poured out into the pleura contain a ccrt.’iin number of red 
blood corpuscles. It is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as hecmorrhagic. 

For convenience of description three forms may be differentiated—- 
(1) Hemorrhagic pleurisy or hamio-serothorar; ( 2 )‘haomo-hydrothorai ; and 
(3) hremothorax. 

1. H^mobbiiaoio rtEimisv. , , 

This is eimply a pleurisy with effoson, in wHch the exudate is blooo* 
stained. 
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iEtiology. — ^The usual causes are malignant dbcase of the lungs, pleura 
or mediastinum, and rarely tuberculosis of the lung and pleura. Heemor* 
rhagic pleurisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purpura, and with 
the malignant or hjemorrhagic varieties of acute infectious fevers such 
as scarlet fever and small-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrioous effusion for the second time, it is found 
that the fluid, which was originally clear, is now blood-stained. This is 
not necessarily an indication of increase in the severity of the process, but 
may be due to injury of a blood vessel at the first operation. 

Symptoms. — ^The symptoms and signs are identical with those of serous 
effusion, and the hsmorthaglc character can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and treatment are the same as 
for sero-fibrinous pleurisy. 

2. H^MO-HYDBOTnORiX. 

This condition has been referred to under hydrothorax. It consists 
simply in blood-staining of a pasrive transudate into the pleura. 

3. H^uothobax. 

Hsmorrhage into the pleural cavity is the result of injury or disease of 
the ve^cU of the lung, mediastinum or chest-wall. 

.ffitiology. — The chief causes are injury, such as wnetrating chest wounds 
or fracture of the ribs, rupture of au aueurysm, and erosion by new-growth, 
Experience of the traumatic group has been largely increased dnnng the 
War of 1914-1918 and the present War. Hicmothorax was noted in about 
70 per cent, of chest wounds. 

rathology.— The effused blood geuerally comes from the lung vessels, 
less commo^y from the intorcostals. It is “ whipped ” by the movements 
of the heart and lungs, with the result that fibrin js deposited in layers upon 
the diaphragmatic pleura, and the parts of the visceral and parietal pleura 
in contact with the blood. The fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does not clot, unless a 
secondary pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
Tke upper lobe msy show some oompeasstorp emphysema, and adieeinns 
may form in the pleura, separating it from the hcemothorax below. When 
secondary infections of the broncm or lungs occur, such as bronchitis or 
broncho-pneumonia, the collapsed lower lobe is not affected. 

Symptoms. — The symptoms of hsemorrhage into the pleura from 
medical causes, such as rupture of au aneurysm or erosion pf a large vessel, 
are collapse and rapid death. When due to disease or injury of an inter- 
costal vessel, they may be insidious and dowly ingravescent until dyspneea, 
restlessness and the other indications of internal hemorrhage develop. ^Vhen 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shock, hemoptysis and cough, induced by the wound of the lung or 
chest-wall. The signs are those of {dental effusion, but in traumatic cases 
certain special features may be mentioned. There is a great tendency to 
retraction of the chest-wall on the affected side, and the cupola of the dia- 
41 
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phragm on tbis side is displaced upwards. This is thought to he due to sn 
active lobar collapse of the lung, the lung contracting, not as the result of the 
pressure of the effusion, hut in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usnaily diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked bronchophony and pectoriloquy may be present. 

Complications and Sequela. — ^The most serious complication is in- 
fection of the effusion. This is genewlly due to organisms introduced at 
the time of the wound, either by the mi^ile or by portions of the clothing 
or skin carried in witb it. Aerobic otgamsms, such as a streptococcus, or 
anaerobic ones, as the B, aerogtnes enaipsulalus or the B. sporogenes, may be 
present. A hromo-pnemhothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the chest-wall. Gas may also 
bo formed by gas-producing infecting organisms in the effusion, llasave 
collapse may occur in. the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneumonia, lobar pneumonia or redema 
of the lungs. If the effusion is small and not infected, there ate usually no 
permanent after-effects. In severe cases sequelrc, similar to those of sero- 
fibrinous pleurisy and empyema, may result. 

Diagnosis. — Haimothorax should l)o suspected when baric doUneM 
develops shortly after a gunshot wound o( the chest. The mistake that U 
moat likely to be made in such cases is to confuse bsmothorox with lobar 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over tho doll area ate the meet valuable diagnostic signs. An active lobar 
roUapse is distinguished by the fact that the heart is displaced towards the 
aQected side. The X-rays afford valuable confirmatory evidence in most 
cases. When air and blood are preseut, the upper border of the dark ares 
in the radiogram baa a sharply defined edge, wmle the pleural cavity above 
is very translucent Tlie use of the exploring syringe generaUy settles the 
(liaguoais, except in certain cases in which, although a coubiderablo quantity 
of blood may be ^rcesent, none is remtfi'ed by aspiTatlon owing to the needle 
entering the clot. 

Course. — This depends upon the cause and size of the hoMnothorux, 
and upon the mode of treatment adopted. It is profoundly and gravely 
influenced by infection of the effused blood. A amall sterile hiomothorax 
is generally absorbed spoutaueously. Hledium-sized and large effusions 
may not dii*iappeat unless aspirated. An infected hxniothoias will inevit- 
ably prove fatal, if untreated. 

Prognosis. — In a stenle hieniotborax due to a chest wound the prognosis 
19 good. If vnleorion occurs, the prognosis depends npon the promptitude 
witb which this condition is rcLi^ui^ aud radically truated. 

Treatment. — ^The blood iu the pleural cavity and the fluid exuded from 
the pleura in tesponae to the iEzitation oC the hlood, form an ideal culture 
medium for infecting organbms. AU hemothoraces should therefore be 
aspirated on alternate days until the pleura reiuains dry. With successive 
aspirations the fluid becomes clear and yellow. Blood transfusions should he 
given if the patient becomes ametniu. Small riots sometimes form in thy 
costo-phrenic angle, and larger clots occur if the fluid becomes infectM. 
which may require evacuation through a small intercostal incision.^ Air 
replacement may be practised at the fi^ or second aspiration with a view to 
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pennittiug a more complete and more comfortaWe aspiration and of checking 
any tendency to recurrent hajmorrliage. Air replacementa later hare the 
disadvantage of keeping open a la^e pleural pocket which may become 
infected. Infection is not likely to show jtself before the fifth day after beinf» 
wounded. Solphathiazole should be given in all cases directly after wounding. 
Drainage by rib resection is required when definite pus forms and respiratory 
exercises should be instituted within 48 hours of drainage if the condition 
of the patient permits. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural efloaion. It is osnal to classify such fiends into three groups 
— (1) Chylothorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Chylothohax, 

There is an effusion of pure chyle or of eeroua fluid mixed with chyle. 

^tiology.—Chylothorax is usually the result of injury to, or disease 
of, the thoracic duct. The traumatio form is, as a rule, secondary to crush- 
ing of the chest-wall with fracture of the ribs. In ^seesc, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
or the flow may be obstructed by thrombosis of the left subclavian vein. In- 
vasion of the thoracic duct by the Ftlaria sanguinis hominis may also be a cawe. 

Pathology .->'Thc fluid in true chylothorax is a milky emulsion which 
remains so on standing, although a cream-like layer may form at the top. 
With the microscope fat globules can be seen, which stain \rith the usual fat 
stains and can be dissolved by ether. 

2. Chylipobm hfposio.s,* 

In this condition fat is present, but it is not derived from the thoracic 
duct. 

Etiology. — Chyliform effusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology.— The fluid is milky and contains fat m emulsion, although 
in smaller quantities than in true chylothorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is no doubt, from this process that the 
fat is derived. 

3. PsEUDO-CHYLOtTS EFFUSION. 

In this condition the milky appeatauce is not due to fat, but to other 
particles causing opalescence. 

Etiology. — Pseudo-chylous fluid has been observed m chronic effusions 
due to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — ^The mil^ appearance is due in some cases to a lecithin 
globulin complex (Wallis and Scholberg). Other rare causes of nulky, 
opalescent or turbid effusions are the presence of particles of calcium phos- 
phate, cholesterin or filarial embryos. These fluids are distinguished from 
the above by showing a deposit on standing. _ , 

Diagnosis. — ^This can only be established by microscopical and chemical 
investigation of the fluid withdrawn. ... 

Prognosis. — The prognosis in most cases of milky effusions is serious. 
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o^7ing to the gravity of the primary condition. Some traumatic cases of 
true chylothorai recover. 

Treatment.— The tieatmeiil is for the most part symptomatic and 
dependent upon the primary condition. In tme cbylothorax, removal cf 
the fluid is inadvisable, unless it is cauring dyspncea or other symptoms of 
pressure. The drain of fat caused by it is a serious loss, especially if tie 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, nsnally air, collects between the layers of the 
pleura, which now becomes a real instead of a potenti.al space. IVhtu 
serous fluid is present as well as the gas it is called a hydro'pneumothorar, 
when pus forms the condition Is described os pyo-pneumothorar, and when 
blood and gas collect the term hmmo-pneumothorax is applied. 

Etiology. — Pneumothorax is more common in men, and the maximnra 
incidence is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchJ. This 
aceouQta for 95 per cent, or more of the cases. The commonest ranse is 
rapture of a euhplearal tubercolons focus. Rupture of so empyema into tbs 
lung is the nert most frequeot antecedent condition. Other pulmonary 
causes ate gangrene, abscess, septic iofarct, broncUectasis, new growths of 
long and pleunt, and rupture of an emphysematous bulla or vesicle. Functors 
of the lung during paracentesis, or rupture of the pleura over a diseiued 
focus, owing to rapid expansion of the lung during the same opetaticn, 
may lead to pneumothorax. A broken rib perforating the lung can also 
induce it. It may occur as a complication of artificial pneumothorax treat- 
ment, ewecially when this is bilateral. (2) Through the cbest-wal!, bs a 
result of penetrating wounds, although pneumothorax is not a common 
result. An abscess in the chest-wall opening externally and through the 
pleura, or a dlschar^og empyema vecessttaiis, may be a canse, (3) Through 
the mediastinum, by ulceration of an oesophageal growth, or of a diseased 
bronchial gland, into the pleura, or from accidental perforation of the 
ccsophagua daring the passage of on ccsophageal bougie or cEhophagoscope. 
(4) Through the diaphragm, from some hollow abdominal viscus, e.y. an 
ulcer of the stomach or duodenum may perforate, leading to the formation 
of a suhphronic abscess, wWch in turn may break through the rliaphrngm 
into the pleura. (5) Oas may accumulate m the pleura owing to infection 
of a pleural effa*iion by gaa-ptodudug organiaina. This is generally ttie 
result of wounds. 

Sadden spontaneous pneumothorax in apparently healthy persons occurs 
mote commonly than is generally tccognisea, and la described os simple or 
benign pneumothorax. The cansation is obscure. Rupture of an emphy- 
sematous vesicle, or of a latent or healed tuberculous focus, hove both been 
suggested, though the latter is improbable, sincB there is usually no pleura' 
reaction and the lung rapidly re-expands. In rare cases, however, the co^pw 
of the lung is long-contmued and may even be permancot. The condition » 
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often recurrent, and is exceptionally bilateral. Complete tecorcry is the 
rule. Very occasionally spontaneous hiomopneumothorax occurs. The 
symptoms are usually mote severe and a fatal result is not uncommon. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during sleep. 

Pathology. — The entrance of air between the layers of the pleura dis- 
turbs the pressure relations in the thorax in a similar way to the effusion 
of fluid ; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the plenra changes from the 
normal negative figure to that of the atmosphere, often in a few minutes or 
less. Mediastinal and cardiac displacements like those in pleural eiTusion, 
and due to the unopposed traction of the sound side, are also rapidly 
produced. The eubsequent pressure relations depend upon the source of 
the air. If the opening is in the chest trail, the intrapleural pressure 
will remain equal to the atmospheric, until the opeuing becomes closed, 
[f the opening is in the long, three varieties occur; (1) the opeu- 
ing may remain patent, when the preaanre keeps at atmospheric level ; 

(2) the opening may bo valvular, permitting the entry of air into the pleura 
during iuspiratioQ, but preveutlng its escape daring expiration. In this 
case the piesaute io the pleura rises above that oi the atmosphere, and 
the ail within it is at a positive pressure, causbg further cardiac and 
mediastinal dislocation with downward displacement of the diaphragm ; 

(3) the opening becomes sealed, and there is a condition of closed pneumo- 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy mav he per- 
formed under water, or a flap being made of the skin and muscles at the 
fide of the thorax, this may be filled with water before puncturing the inter- 
costal spaces. A third method is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the thorax the ajtpcaranccB vary. If the ait entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed, the condition beiug one of simple pneumothorax. More 
commonly, bacteria gain access to the pleura with the ingoing air, or sub- 
sequently through the opening when this remains jiatent, rath the result 
that either serous fluid or pus collects. In the former case the condition 
is described as hydro-pneumothorax, in the latter as pyo-paeomotborax. 
The appearances of the pleural membrane ate shnilar to those found in sero- 
fibriaous pleurisy and empyema respectively. Tbe lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. Id tuberculous disease, a caseous focus or small cavity just under 
the pleura is the moat frequent cause. The perforation may be a large 
circular rent or a amall pin-hole, but multiple apertures may occasionally 
be present. The opening can usually be found, even if small, by submerging 
the lung under water while pumping air down the trachea. When ex- 
tensive adhesions are present, the collapse of the lung is largely prevented 
and the pneumothorax is only partial. In such cases the perforation is 
frequently near the adhesions. In cases where fluid is present the diaphragm 
may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 
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Symptoms. — In a coDsiderable proportion of cases the onset is ecdden 
and the condition of tlio patient becomes alarming at once. On the other 
band, pneumothorax may develop inaidmualy, with sutpiUinRly little pain 
and dyjyncea, so that its occnrrence may be overlooked or only discovered 
on rontme physical and radiographic examination, inclading a lateral film- 
This is more likely to be the case when perforation occurs in a lung extensively 
diseased or when the aperture is small, and the leak of air is slow. In the 
acute form of onset the patient is seized with severe pain while coughing 
or engaged in some extra exertion. There is often a feeling of “ something 
having given way,” and at once great dyspncca develops with signs of collapse 
and severe mental anguish. The patient may appear blue, cold and clammy, 
breathing is rapid and shallow, the temperature falls to subnormal, the 
heart beats quickly and the pulse becomes small and weak. Tho patient 
is often restless, very alarmed and nnable or a&ald to speak. Occasionally 
death occuia in a few minutes. As a role, the more acute symptoms subside 
in a few hours, but the temperature rises and the rapid breathing usually 
persists for some time. On examination the patient will usually be found 
sitting up, with aim nasi working and with rapid shallow breathing. Tie 
affected side is almost or eutirely immobile and is usually bulged. The 
displacement of the cardiac impulse towards the unaffected side is generally 
obvious, and is almost immediate. Palpation con^rms the absence of 
movement, and vocal fremitus is found to bo absent, except where the 
collapsed lung remains in contact with the chest-waU, over which area it 
may be increased. The exact portion of the cardiac impulse should also 
be determined ; in right-sided cases it will be found in the left a:^ary 
region ; in left-sided cases it may be under or beyond the right nlpfle. 
The liver may be felt much depressed in right-sided cases. The note over 
a pneumothorax is characteristically tympanitic or drum-like, as a rale, 
but in cases with positive pressure the tympany may be 0at and muifled. 
The tympanitic area should be carefully mapped out ; it may be found 
to extend across the middle line, or to encroach on or obliterate the liver 
dullness in right-sided cases. On the other hand, in partial pneumothorax, 
the area may be small and easily escape recognition. In left-sided cases, the 
cardiac dullness may be completely wanting on that side, and a doll area 
found to the right of the stemom. This may give a useful hint as to the 
diagnosis. On auscultation, the breatb-souads are often absent, but they 
may be present at the ape.x, although weak. In other instances distant 
tubular breathing may be audible from tbe collapsed lung ; in cases with a 
large patent opening hollow carernous breathing may be heard. The voice 
sounds havo an amphoriQ or metalUe quality., and an amphoric echo iMy 
occur with any sound prodoced near the pneumothorax. Metallic tiailiag 
is an example of this, bemg the quality conveyed to tales or other adventitioM 
sounds produced in breatUug. Tbe bell sound or bruit d’cirain is a valuable 
sign, but is not invariably present. It is elicited by listening to the fhMt, 
neat where a coin is placed fiat on it and topped with snotbei. A eimilar 
sound may be beard with the stethoscope on mddng over a pnenmothor« 
with the thumb and finger. The di^Iacement of the heart can be confirmw 
by auscultation, and the heart eounds may be found to havo a metalho 
character. TThen air and fluid are present in the pleura the signs are som^ 
what modified. There is dullness at the base, which shifts its level with the 
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pstient’e movements, tLe upper limit being straight, in contrast vith the 
carved line of ordinary effusions, A marked succuesioji splash may be heard 
and felt on shaking the patient, or the patient may demonstrate the sign by 
a sudden shako or jerk. 

Complications and Sequelm. — -Cardiac failure and rapid death occur 
occasionally. The chief complications ate due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of sero-fibriaous duid or 
pus. The sequela) may be pleural adhesions in cases that recover, especially 
jf effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in pyo-pneomotborax a dstsls, either plcuro- 
pulraonary or external, may remain in spite of treatment. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the signs being characteristic. When a large quantity of 
Quid IS present in an open pneumothorax, the presence of air may not be 
recognised until after paracentesis or X-ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the presence 
of local pneumothorax where it has not been suspected. The air space between 
the lung and pleura shows most clearly in radio^ms, and if fluid is present 
as well, the dead level of the upper border of the sh-idow, varying with 
position, is most characteristic. Diagnosis Is more difticalt in cases where 
pleural adhesions exist, or where the pneumothoiax is small and localised, 
especially if X>ray examination is not available. The following conditions 
may give rise to difflcnlly and should l>e considered in doubtful cases. (1) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympamtic, the breath sounds amphoric and 
the T^les mcUllic or tinkling, wlule the coin sound may be obtained. These 
conditions can usually be aistingoisbcd by tbc Qatteuing and retraction of 
the chest-wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the affected side by fibrosis. 
(2) Advanced emphysema, with complete obliteration of the cardiac dullness, 
may be confused with pneumothorax. Large bilateral buh^may be zulstaken 
for bilateral pneumouorax. (3) Masrive collapse of one lung, with com- 
pensatory emphysema of the opposite side, may also be mistaken for it. 
In both these conditions careful examinatjon will establish the real nature. 
(4) A subplirenio abscess containing gas (subphrenio pyo-pneumothorax) ; 

• in this condition the diaphragm may bo displaced upwards, and the note 
over the lower ribs may be markedly tympanitic. These signs are more 
suggestive when right-sided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the snbphrenio ori^ of the condition. (6) A hernia of the 
stomach or bowel through the dlapbragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax, but in all there is generally 
abdominal flattening and little it any cardiao displacement. Examination 
by X-rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — ^Thc coorse and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised healed tuberculous focus, where 
the pleura remains sterile and the spettoie of entry closes, the air is usually 
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completely absorbed in a few weelos and recovery is often complete. In 
tobcrcaloas cases with moderate disease, in which the plcara remains etcril?, 
pneumothorax may exert a favourable influence. In tuberculous cases with 
extensive disease, the pleura becomes infpcted and death usually result in 
a few weeks or months, although with judicious treatment life may be pro- 
longed for years in some cases especially where surgical treatment such as 
thoracoplasty becomes practicable. In pneumothorax secondary to some 
grave disease, such as carcinoma or gangrene, the course is brief and the 
prognosis is grave in the extreme. In coses secondary to empyema, Burgic.r! 
treatment may be followed by complete recovery. 

Treatment. — ^The indications in cases of ocuta onset are to relieve the 
patient’s pain, distress and anxiety, and to lessen the intrapleural pressure, 
if this is positive. A hypodermic injection of morphine, gi. J for an adult, 
with oxygen inhalations if necessary, may achieve the first of these. If 
dyspnoea ts extreme and the cardiac displacement marked, a trocar or large 
hypodermic needle shonld be inserted through an intercostal space to allow 
air to escape. An initial pneumothorax needle, with a long rubber tube, the 
end of which is placed nndcr water, is the safest. This simple manoeuvre mar 
be the means of saving the patient’s life in valvular pneDoiotboraz, as well 
as of relieving distress. In less urgent cases, the pressuro may be taken with 
an artificial pneumothorax apparatus, and If the pressure be positive, as 
much air as i-i ueccisary may w removed by its means. In simple cases no 
other treatment may be required, although the puncture may weed to be 
repeated. In cases of recurrent spontaneous pneumothorax or of persistent 
valvular pneumotborax, it is sometimes helpful to indnee an aseptic plcortsy 
by means of various injections into the pleural space. Chandler recommended 
for this pu^ose a solution of goioenol in olive oil. At first 2 c.e. of a 2 per 
cent, solution arc used, and this is gnulually increased if necessary np to 
20 C.C. of a 20 pee cent, solution. A strong solution of dextrose is sometimes 
employed for the same purpose. In valvular pneomotborax Chandler hss 
nsed a self-retaining catheter with a valvular attachment allowing the escape 
of sir. If serous fluid or pus collects in the pleura, it may be withdrawn, 
preferably by siphonage, and in this case, as also with removal of air, too much 
should not be withdrawn in the early stages, as a slight positive pressure may 
assist in closure of the aperture in the lung, whereas a negative pressure may 
open it, aft£E it has begun to close. 

The question of operation in pneoniotborai may be difficult to dwide. 
In cases secondaiy to empyema, resection of a part of a rib and draln^ 
often lead to satisloctoiy results. In cases of moderately severe or advanced 
tuberculosis with pyo-pnenmothorax, open operation is generally contra- 
indicated, and if pmcftmed is liable to lesnlt in a permanently open pnenmo- 
tborai. It is preferable to remove fluid from time to time by aspiratiM, 
with or without air replacement until thoracoplasty can be consider. 
Flenral wash-outs with mild antiseptics, such as weak methylene bine, flavine, 
or eosol, are often useful. This metbod of aspiration sometimes seems to 
assist the lung to re-eipanil. Surgical method sometime.** employed ate 
intercostal tube drainage with slight suction, water-scaled drainage, or 
thoracoplasty in eevetal stages. 
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HYDATID DISEASE OP THU PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, although originating in adjacent structures such as the lung, liper, 
spleen or mediastinum (parapleural hydatid). 

Etiology and Pathology.— Primary pfearal hydatid is rate, but secondary 
invasion of the pleura is more coramoa. In this Bituation the cyst may 
reach a large size, even 5 or 6 inches in diameter, before rupture occurs. As 
in other situations, a fibrous capsule is developed around the cyst from the 
irritative changes set up in the adjacent tissue. Contrary to vrhat might 
be expected, extensive pleurisy is uncommon until rupture or suppuration 
of the cyst occurs. The pressure of the cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the heart and 
mediastinum. 

Symptoms. — These may he absent until the cyst is large enough to pro- 
duce pressure eymptoms, such as dyspnoea, pain and cough. There is little 
or no expectoration, unless rapture into a bronchus occurs, trhen cyst U'all, 
daughter cysts and booklets may be found in it. There is no fever until 
Buppuratiou occurs. The signs are practicaily i<{cotiraI v-ith those of encysted 
pleural cfTaiion. 

Complications and Sequels.— Boptuie and aupporation are the two 
most important complications. Bnptnre may take place into the lung, into 
the pleural cavity, rarely tbiou^h the chest-wall or through the diaphragm. 
At tne time of rapture an urticarial rash may develop. This is prohaoly 
an anaphylactic phenomenon associated with the liberation of toxin present 
in the umd of the cj^t. 

Diagnosis. — ^The symptoms and signs generalJy suggest either pleural 
effusion or new growth, and hydatid disease may not be suspected. Obscure 
basic signs, in patients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the possibility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are complete, if the diagnosis is con- 
firmed. These methods comprise 5-ray examination, on eosinophil blood 
count, the cowpIemeni-S^atioD test, the Caaoni iQfra'denuic test and fie 
precipitin reaction (see page 339). 

Course. — ^The cyst may be latent for some time, but it usually enlarges 
and produces increasing symptoms, culminating in rupture or suppura- 
tion. Very rarely death of the cyst occurs and its contents become 
inspissated. 

Prognosis. — If untreated until rupture occurs, a fatal result^ is^ most 
probable. K diagnosed and treated before rapture, the prognosis is not 
unfavourable. 

Treatment. — ^The former practice of aspiration and injection with 
formalin or iodine, although sometimes successful, is dangerous and should 
be discarded. Exposure of the cyst by thoracotomy, and its removal entir^ 
should be the treatment if practicable, or if too large, it may be aspirated 
and then dissected out. 
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ACTINOMTCOSrS OF THE PLEURA 

Tte special features of the pnlmonary localisations have been described. 
It is possible, although improDable, that the infection may be primarily 
pieuial, commonly clinical manifestations point to a predominating involve- 
ment of the plenra, althongh the primary lesions may be in adjacent stmctuies, 
such as the lungs, mediastinum or liver. 

Symptoms. — ^The symptoms and signs in such cases are those of empyema, 
but the following points are noteworthy. The empyema is rarely large, 
and it commonly extends through the chcst-wall, producing a local swelling 
which soon discharges through the skin if untreated, causing a suggestive 
infiltration and puckering around. Exploratory puncture of an actinomycotic 
empyema often fails, since the gruroous caseous material it contains may be 
too thick to pass through the needle. 

Diagnosis. — The characteristic “ sulphur granules ’* in the pus may draw 
attention to the real nature of the condition, hiit they are not always present. 
Direct films should always be made from the pus obtained &om empyemsts. 
The etreptothrix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the otg-aiiism may be found in the expectorS' 
tion, and the nature of the pleural condition may thus be estallishea before 
operation. 

Prognosis. — Some cases respond to treatment, but prognosis is in general 
unfavourable, death resulting from exhaustion or toxsmia due to dissemloa* 
tion of the dbaeaae. 

Treatment.-^See pp. 200, 201). The pultaceous pleural contents shonid 
be removed as far as possible by operation. A ta^um pack has sometimes 
given successful results. 


SlilPLE TUMOURS OF THE PLEURA 

These are very rare and arc, as a rule, only discovercil after death. The)' 
are almost invanably of extrapleural origin and their presence in the plenra 
is duo to the direction taken by the growth. Lipoma of the subpleural of 
of the mediastinal fat may occur as sniail pedunculated tumours or very 
rarely as a large mass. They can be dilferentiatcd from tumours of the Inng 
by X-ray examination after a diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PI^EURA 

Primary malignant tUsease of the pleura ia rate, and may take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcomi 
are more common. 

.ffitiology. — ^Primary endothelioma of Oie pleura is more common 
adult life and in the male sex. Sarcoma is more likely to occur in children 
and in young adults. Secondary growths may occur at any age, but more 
commomy in later life. 
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Pathology. — ^Endothelioma of the plctira is a growth of obscure oripn. 
H has not been conclasively established that it is derived from the pleuial 
endothelial cells, and by some writcra it is classed as a carcinoma. It is 
at first unilateral, but it involves the affected pleura over a wide area, some- 
times universahy. The membrane appears to be overlaid with an irregular, 
rough hard covering, sometimes nodular. In other cases there is more 
thickening and the condition may be localised. There is nearly always a 
large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the spine, the diaphragm 
and the peritoneum. 

Primary carcinoma of the pleura has also been described, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-celled varieties may occur, and angio-sarcoma, fibro-sarcoma, 
myxo-satcoma and chondro-sarcoina have all been recorded. 

Secondary carcinoma and sarcoma of the pleura are relatively common, 
and may occur from direct arieimon in growths of the lung, bronchi and 
mediaatmum, by mdastases of growths in almost any distant part, or by 
lymphalie permealion in mammary carcinoma. In the last-named condition 
pleural and pulmonary growths are a not infrequent form of recur- 
rence, sometimes occurring months or years after removal of the primary 
growth. 

Symptoms. — These are not characteristic, and incasing dyspnoea due 
to an accumulation of fluid may be the first indication. More commonly 
pain and cough, similar to those of pleurisy, may oecnr acutely or develop 
more gradually. Although afebrile as a rale, the occnrrence of fever does 
not exclade maUgnant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary pleural effusion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be beard, or there may be signs of pleural thickezung without fluid. 
There is often local pain and tenderness over the chest. Exploratory 
puncture may demonstrate the b»morrhagic character of the effusion. The 
specific gravity is generally 1018 or over, aud the cytology of the fluid may 
be suggestive, especially if execs’! of endothelial cells, often aggregated into 
plaques, is found. 

Complications. — ^The growth may spread to the lung and cairse cough 
and expectoration, often blood-stained, or it may involve the chest-wall. 
iMetast^es sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, especially those in the 
glands, may exert pressure, e.g. the axillary glands may cause cedema and 
swelling of the arm. 

Diagnosis. — A chronic pleural effusioniaa middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant 
disease of the lung and pleura. Evidence of fluid in one pleura, at an interval 
after excision of the breast for malignant ^ease, is very suggestive of second- 
ary pleural growth. A hajmorrhagic effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccumula- 
tion after tapping is rapid, and if the aubsequent tappings show increasingly 
hsmorrhagic characters. ^Vhen aspixatioa of a considerable quantity of 
fluid gives little relief to symptoms, or when irregular dull areas remain 
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where resonance ni^ht be expected, the probability of growth must be borne 
in mind. Growth involving the cheat-wall, or the presence of cervical or 
axiUary glandular metastasea render it certain. Bafliological examination 
after removal of some of the flaid may show characteristic plaques on the 
pleura. 

Course. — This is almost invariably proCTessive, the duration being wrely 
more than 2 years, and occasionally mneh less. 

Prognosis. — hlalignant growth of the pleura is invariably fatal utdess 
removal is possible. 

Treatment. — From the natnre of the condition this can only be palliative. 
Analgesic drugp may be given freely for the relief of pain, morplmo being 
reserved for the severe forms and later stages, as far as possible. Repeated 
tappings may be almost compulsory, if tberc is much distress from the 
reaccumulation of the fluid, but it must be remembered that in hsemorrhagic 
effusions the loss of blood by this means is considerable. Air replacement 
may sometimes give relief for a longer period than simple aspiration. In 
rate cases, removal by operation may m practicable if the diagnosis is 
made early and the growth is localised m an accessible position. 

INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments 
piercing or tearing it. Sioularly in penetrating wounds of the chest, the 
pleura may be extensively lacerated. It may also be tom by direct Tiolence 
without breaking of the ribs, and in rare cases a hernial protrusion^ of 
may ocrax, forming a small swelling in au intercostal apace, protruding with 
inspiration and emptying with expiration. 

R. A. YotJUO. 

6. E. CEAOifO.vf. 


DISEASES OF THE DIAPHRAGM 

SPASM OF THE DUPHRAGM 

Diaphragmatic apasm may be either clonic or tonic, the former being 
termed hiccough. 

Clonic ajxism. — This may be duo to a variety of causes, namely : (n) 
Alimentary : From irritation of the ccsopbagus or stomach by pungent or 
irritant substances such as pepper, pickles, or tobacco. It occurs also as a 
symptom in gastritis, dilatation of tbe stomach, enteritis, intestinal obstruc- 
tion, tympanites and peritonitis, and in the late stages of debilitating 
disease. (6) Nervous : as in hysteria, cerebral tumour, meningitis, hydro- 
cephalus, epilepsy and alcoholism. It may also result from peripheral 
nerve irritation, in such conditions as mediastinal turnonr, meaiastiniti-a, 
enlarged thoracic glands, diapbragoiatic pleurisy, or pericardial effusion. 
^mdmic hiccough has been regard^ as a form of encephalitis lethargi^. 
There is nsnally some slight pyrexia, and the condition may persist 
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TTitliout intermission for several days, (c) Eenal : As 'in chronic nephritis 
and nrsemia. 

Tonic spasm , — ^This may be met with in tetanus, strychnine poisoning, 
laryngismus stridulus, eclampsia, epilepsy and hydrophobia. If there is 
associated intercostal or laryngeal spasm, there is grave risk of death from 
asphyria. 

Treatment. — Simple hiccough may often he relieved by holding the 
breath, pressure on the chest, or by simple inhalations, such as of ammonia, 
ether, or spirits of chloroform. Hiccough due to organic disease or to peri- 
pheral irritation may only be relieved by removal of the cause. In epidemic 
hiccough, in obstinate cases of hiccough due to other causes and in the tonic 
form of spasm, various antispasmodic measures may be tried, such as 
trinitrin, bromides, or phenobarbitonc, by the mouth ; adrenaline, or 
adrenaline and pituitary (posterior lobe) extract, hypodermically ; or the 
inhalation of chloroform. 


BIAPHRAGMATIC PLEURISY 

This condition is described on page 1267 under the heading of Pleurisy, 


PARALYSIS OP THE BIAPHRAQSI 

Definition.— Paralysis and inactivity of either leaf of the diaphragm, 
or of both. 

.Etiology.— Paralysis of the diaphragm may he cau^d by disea^ 
damaging the centre in the spinal cord, by conditions affecriog the phrenic 
nerve in its course, or by redes inhibition of the centre. Causes involving 
the centre inclnde poliomyelitis, Inemorrbage into the spinal cord, and 
tumours of the spinal cord or Ito membranes, or of the ^ine itself. The 
phrenic nerves may be affected by diphtheritic neuritis. Either or both of 
the nerves may be compreseed by mediastinal tumonrs, or by infiamma- 
tory exudates. They may be severed or injured by wounds m the neck. 
EvtJsion or crushing of the phrem'c nerve is now frequently employed thera- 
peutically, in order to promote collapse of the base of one lung and closure 
of cavities in cases of tuberculosis and in bronchiectasis. 

Symptoms. — Diaphragmatic paralysis results in the affected leaf of the 
diaphragm becoming Immobile and remaining at a higher level in the thorax 
than normal, or showing paradoxical movement, t.e. ascending irith inspira- 
tion, This can easily be seen on X-ray examination. Sometimes this is 
noted as a reversal of the ordinary abdominal movements during respiration, 
with the result that there is epigastric recession daring inspiration. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


EVENTRATION OF THE DIAPHRAGM (see p. 697) 
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DISEASES OF THE SIEDIASTHTUM 

The niediastinum is the int^learjil space, anil occupies the median nart 
of the thorax, from the saperior aperture above to the diaphragm below. 
Strictly speaking, any affectiOQ of any of the iinportant etructores occupying 
this space, such as the pcTicardium, heart, great vessels, air passages and the 
thymus, might be included under this he^ng. They arc, however, more 
conveniently gronped under the various systems to which they belong, and 
diseases of the memastinum are commonly* restricted to conditions arising in, 
or affecting the connective tissue and glands found in this space. 


MEDUSTINITIS 

Mediaatinitis, or inflammatioD in the mediastinal connective tissue, may be 
acute or chtouie. In the acute forma there may be an inflammatory serous 
exudate causing tedema, or the inflammation may progress to abscess forma- 
tion. The chronio forms are indurative or fibroid in character, although 
chronic abscess may occur. 

Acpte Simple Wei>ustinit« 

Etiology ...-Acute mediasUoitis withont suppuration may result from 
injories to the chest-wall or sternum, and from lacerating woonds of the 
msopbaeas or trachea. It is sometimes secondary to inllammator^ processes 
in the lungs, pleurse, peticat<flum or peritoneum, and to periostitis of the 
Btemum or vertebnu. Pneumonia is a not uncommon cause. 

Pathology. — ^There is hypericima of the mediostbal connecti^u tissue 
with inflammatory mdema. Mediastinal serous cfluaions have been described, 
but these are, without doubt, encysted pleural eSusiona enCToaciung on the 
mediaetinum 

Symptoms. — The clinical EaanifestaUons of acute mediastinitis are vape 
and not characteristic. There is a mild pyrexia, the temperatnre rc.'whing 
DS® or KX)’’ F. Pain under the sternum may be complained of, and on 
aoscultatjon over it a few fine crepitations may be heard on deep breathing, 
or they may occur synchtonondy with the heart beata. ^ , . 

Diagnosis. — Mediastinitis U often not recognised or suspected, since it is 
masked or overshadowed by the clinical manifestations of the primary 
condition. 

Course. — ^The afiection ma^ subside or proceed to abscess formation. 
It may result in fibroid thiohening or adhesions. 

Treatment. — No special treatment is required, apart from that appro- 
priate to the condition indncing it. 

.VOOTB SurfDRAnTB JlaUlASTIOTTr'l 

Aitiology. — Acute anppnrative mediaatioitia or 'mediaatiual abscess is 
mure common in males, and may occur at any age, although it is more fre- 
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quently eeen in eatl 7 adult life than at other periods. Some cases are of 
traumatic origin, and follow perforating wounds or blows on the sternum, 
not necessarily causing fracture. Perforation or injury of the oesophagus is a 
comparatively frequent mode of access of pyogenic organisms to the medi- 
astlnnm. This may occur from ulceration of an cesophageal new-growth, from 
injury due to a swallowed body such as a tooth-plate, or from the passage of 
an cesophagoscope or bougie. Perforation of the trachea or main bioncm by 
an inhaled foreign body is eometioics the cause of mcdia.^ 2 nal suppura- 
tion. Various pulmonary coudirions may lead to pyogenic infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasia. Periostitis or osteomyelitis of the sternum, vertebras or 
riba, suppuration in the mediastinal glands, or tracking down of deep 
cervical abscesses may all lead to mediastinal abscess. Extensions of 
pyogenic processes from the pericanbum, pleura or peritoneum may also 
he causes. A suppurating hydatid or dermoid cyst may rupture into the 
mediastinum, and, lastly, the infection is blood-bome in some cases from 
infective endocarditis, pyiemia. ecyapelas or enteric fever. Dieulafoy 
pointed out that certain cases of empyema, originating near tbo medias- 
tinum, may, by encroaching on this region, induce predominating mediastinal 
^mptoms, which he described as the '' mcdiastinaJ syndrome.” Such cases, 
although abscesses encroaching on the mediastinum, are not mediastmal 
abscesses, but are in reality special instances of enevsted empyema. 

Pathology.— The suppuration may be limitea to any part of the ana* 
tofflica] subdivisions of the mediastinum, or may spread from one compart- 
ment to another. The pus sometimes tracks in various directions, e.^. 
upwards to the neck, downwards to the abdomen, or it may pomt in the 
chest-wall. The abscc«s may rupture into the cDsophagus, trachea, aorta, 
pleura or pericardium. 

Symptoms.-^The onset may be insidious or acute. In the latter case it 
may be ushered in by severe pain under the sternum, radiating to the back and 
shoulders. The symptoms may be divided iato those due to the inSammatory 
process, and those resulting from the pressure exerted by the collection of pus. 
The former comprise malaise, fever and sometimes rigors, while blood examina- 
tion may demonstrate a leucocylosis of 10,000 pet c.mm. or over. The 
pressure symptoms vary accoMiog to the amount of pus produced and its 
situation. They include dyspnoea and paroxysmal or brassy cough, from com- 
pression of the vagus nerve or direct preBsiiie on the trachea. There may 
also be dysphagia from obstruction of the oesophagus, and hoarseness from 
pressure on the left recurrent laryngeal nerve. Pressure on the spina! nerve 
roots, intercostal nerves, or brachial plexus may lead to severe neuralgic pains. 
Partial or complete obstruction of the great veins may be apparent from 
distension of the superficial thoracic veins or of those in the neck. (Edema 
of the chest-wall is sometimes seen from this cause, or it may result from the 
i^ammatory process extending to the chcsb-wall. The signs in severe cases 
will be those caused by the pressure cliccta just described. The patient looks 
ill, distressed, dyapnceic and more or less oyanosed. The respirations may 
be noisy, as there is sometimes insjaratory dyspnraa with stridor, this being 
known as the bruit de covuuje. The dilate vems may be apparent and the 
direction of the current may help to localise the seat of the obstruction. 
There is sometimes local redness and mdema from pointing of the abscess, near 
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the sternum, in the neck, or in the interscapul&r region on either side. Pal- 
pation may reveal local tenderness and even fluctuation in any ol these 
areas. There is often dullness over the sternum, sometunes extending to one 
or other side, or the dullness may be found in the interscapular region. It is 
said that the dullness may shift with the position of the patient m some cases. 
Breath sounds are distant, and weak or hronchLal over the dtiU ares, except 
when it is behind the sternum, when they are harsh. 

Complications and Sequelx. — ^I'he important complications are those 
due to rupture of the abscess. 1 f this occure into the lung or the cesophagus, 
pus is expectorated, or passea into the stomach. Gangrene of the medi- 
astinum may follow, or death may occur from soffocaUoa or hsmonhage. 
Extension of the abscess may lead to purulent pleunsy, pericarditis or 
peritonitis, or to suppuration m the neck. In cases that recover, cbroslo 
mediastmitis with matting together of the mediastinal contents may be 
a epqticl. 

Diagnosis. — The “mediastinal syndtotae” of dyaptiosa, stridor, par- 
oxysmal cough, hoarseness and dysphagia with signs of pressure on arterits, 
veins and nerves is common to many conditions causing medlasiinal pressure, 
notably mediastinal new-growth, enlarged mediastinal glands, aneurysm and 
{»rica^ial effusion. The difiereDti.al diagnosis of these is more fully^ con- 
sidered under mediastinal new-growth. The occurrence of ferers and rigot^ 
the presence of a pointing eweUiog, and the deceonstration of a leueoeytosis 
mav pve strong suj^esCion as to ue laflammatocy origin of these symptooii 
and eiCTs. The X-rays may reveal a localised medbstioal shadow, often 
non-puJsatiQg, although it must be remembered that in rare cases a medi- 
astinal abscess may pulsate. 

Course.— -The disease is acute and rapidly progressive, unless relieved 
by operation or by spontaneous extemtu drainage in a few fortunate 
cases. 

Prognosis. — This is very crave, and the majority of cases die unless 
recognised and treated early. If gangrene develops, a fatal result is inevip 
.able. The outlook is more hopeful when the anterior mediastinum alone is 
involved. 

Treatment. — PROwiYi.ACTiC. — Foreign bodies in the cesophagus and 
trachea should be removed as soon and as gently as possible. The utmost care 
should bo exercised in the passage of a bougie or the cesophagoscope in cases 
of cesophageal stricture. 

CoBATivB. — As soon as mediastinal suppuration has been ^gnosed and 
localised, surgical measures should be adopted. The mediastinum can be 
reached by resection of pieces of costal cartilage or by treplunmg the sternum. 

CnBomo SlEousniima 

This also occurs in two forms, chrome indurative mediastinitis and chrome 
abscess. 

Chbonic IjfDDRiTTTE MzDiASTi?nna. — This may occur as a seguel of any 
form of acute mediastinitis. The best known is that associated with chrome 
adhesive |>ericarditn, and tuually known as chronic indurative medisstino- 
pericarditis (pp. 995-997J. Other forms include chronic inilamm^pu 
and thickening which occur around enlaced, sclerotic and pigmented media- 
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stinal glands, and around the same glands when affected by caseous or cal- 
careous tuberculous lesions. 

OuRoNiu Mbdustu^ai. Absobss ia generally of tuberculous origin, arising 
from brealdng down caseous bronchial or meiastinal glands, or from tuber- 
culous dbeose of the spine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically 
DO symptoms or signs. Chronic abscess may cause symptoms of ill-health and 
of medtastinal pressure, or may only become apparent when it points super- 
ficially. 

Treatment. — The treatment of chronic mediastinal abscess is practically 
the same as that for other ** cold abscesses due to tuberciilosis, incision and 
drainage being avoided if possible in favour of aspiration and injection of anti- 
tuberculous substances. Other cases may reqnire operation. 


EMPHYSEiU OF THE MEDUBTINUM 

In performing tracheotomy, the pretracheal Layer of deep cervical fascia 
is of necessity incised. If difficulty arises in inserting the tube into the 
tracheal Incision, air may be drawn deep to this fascia the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or supeiffcial to 
it into the anterior mediastinum. Rupture of the trachea, bronchi or 
ssophagus, or rupture of air veaclcs or pulmonary lerions where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lunps, the escaped air may track along to the root and reach the 
mediaatiQum. 

S^ptoms. — Emphysema of the mediastinum may give rise to very in- 
dednitc indications. A few hue crackling sounds may be heard on listening 
over the sternum, sometiraea varying with respiration or with the heart 
movements. The percussion note over the prmcordjum may be hyper- 
resonant, and the heart sounds may be distant and muffled. Small quantities 
of air escaped into the mediastinum can be rapidly absorbed and may not be 
of serious import. 

Diagnosis. — This is often a matter of specuiation, unless the air spreads 
upwards To the neck and causes superficial surgical emphysema. 

Prognosis. — This depends entirely on that of the underlying cause, which 
is often of serious nature. 

Treatment. — No special treatment is required, ns a rule, apart from that 
of the primary condition, except that pain may necessitate the use of analgesic 
drugs at the onset. 


ENLARGED llEDIASTINAL GLANDS 

The mediastinal lymphatic glands are arranged in groups. A few small 
ones are found in the anterior compartment, another group is situated in 
the posterior mediastinum. The most important of these is the tracheo- 
bronchial group, dtuated around the bifurcation of the trachea and exteuffing 
along the bronchi. It is enlargement of this group that most often gives 
clinical manifestations. 
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etiology and Pathology . — A umple inflammatory enlargement of 
these glands may occur in many aente affections of the bronchi and lungs, and 
in cerUiin acute specific fevers, notably influenza, pertussis and measles. A 
mote chronic enlargement, associated rrith indurative changes, resnlts frota 
chronic respiratory diseases, euch as chronio bronchitis and the pnenmo- 
konioses. In the latter case, considerable pigmentary changes may be found, 
from deposition of the particles derived from the dnsty inspired air. In town- 
dwellers, these glands are oft«n grey or black in colour from deposited carbon. 
Tuberculosis is riie commonest canse of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial group, those about the right bronchus 
hping most affected as a rule. This is a frequent early localisation of tuber- 
cnlous disease in children The infection spreads from the lungs in the 
majority of cases (Ghon), but in some instances the path of infection is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through the mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently. or wbich may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of tie glands results. 

In syphilis, mediastinal aaeniUs may occur in the secondary or tertiary 
stages, lu Hodgtin’s dUcase and in lymphatic leukmmia, the medlasrinal 
glands may abate in the general adenopathy, and in the former the condition 
may be ptimaty in these glands. Enletgement due to malignant disease ie of 
great importance and receives separate consideration. 

Symptoms.— These may be slight and escape notice, unless the enlarge- 
ment is sufficient to produce pressure or irritation. Cough is the commonest 
symptom ; it is usually dry, irritotive, noisy and ineffective. It may occur 
in paroxysms, somewhat soggestive of those of whooping-cough. Dyspneua 
ana dysphagia occur only ^en the enlargement is consmerable. Vomiting 
sometimes develops, probably leflexly from vagal stimnlatiom Fain be^d 
the sternum or in the upper thoracic region posteriorly may be complained 
of. In children with tuberculous disease in these glan^, there is often languor, 
anorexia, anasinia and wasting, sometimes with shght irre^ar fever and night 
sweats. Such symptoms in a child of 5 to 12 years of age are very suggesUve. 
The signs are also variable and frequently inconclusive. In tuberculous 
cases, the appearance of the child, pale, delicate lool^g or sallow, with long 
eyelashes and fine hairy growth over the back, may abo be suggestive. Id 
glandular enlargement from any cause, there may te dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hilum dimple 
has been described as appearing in the second Intercostal space beside tM 
sternum, on holding the breath at the end of inspitation. One pupil may be 
larger than the other, owing to sympathetic Btimulation. Small areas of 
dullness may be found at the back, near the upper thoracic spines, or in front 
close to the manubrium. Breath sounds over these areas may be bronchial 
or harsh. Occasionally the enlarged glands impede the air ent^ to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, while the percusrion note may be impaired. Normally, 
whispering pectoriloquy ceases at the seventh cervical ^me ; with enbrged 
inedmstinal glands it may be heard along the middle line or close beside it. 
in the upper thoracic region from the first to the fifth thoracic spines. This 
is ^own as d’Espine'a sign or tracbeophony. It is a confirmatory sign. 
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when other indicatioDB are present. Eustace Smith’s sign is of little value. 
It consists in a venous hnm, audible over the manubrium sterni, when the 
child’s head is thrown back as far as possible. Occasionally pressure on the 
recurrent laryngeal nerve may^ lead to an abductor paralysis of one vocal 
cord. In cases of tuberculosis, Byphilis, Hodgkin’s disease or leukaemia, 
enlarged glands may be present in other parts of the body, and may thus assist 
in diagnosis. 

Complications. — caseous gland may ulcerate into a bronchus or into 
the trachea, and death has resulted from glottic impaction of a portion of the 
gland. Ulceration into the cesophagus has been described. Rupture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 
or pericardium may occur, or generalisation causing widespread miliary 
tuberculosis. 

Diagnosis. — ^Whenever the condition of mediastinal glsodulsr enlarge- 
ment is Bt^ected, an X-ray examination should be made if possible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneur^m, abscess and malignant growth. Unfortunately in regard to 
tuberculons disease, it shows best the condition of least importance, namely, 
the old healed calcified glands. “ Soft ” or “ woolly ” shaaows are regarded 
as indicative of active dl^ase, Imt in doubtful cases it is wise to act upon the 
clinical indications. 

Prognosis.— Ttds varies with the cause, being serious in Hodgkin’s disease 
and leuksmia. In tuberculous cases, the prognosis is as a rule good, apart 
from complications, provided treatment is prompt and adequate. 

Treatment. — In tnberoulons adenitis, the general condition shoidd be 
improved by every possible means. The child ^ould be taken from school, 
rest and exercise are to be carctuUy graduated, and a liberal diet supplied, 
with extra milk, cream and butter. In Eogiaud, the Isle of Thauet seems 
especially valuable in the cUmatio treatment of gland ular tuberculosis. Cod- 
liver oil, malt extracts and the syrup of the iomde or phosphate of iron are 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of 8 years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, mgnn. B.E., and the dosage gradually in- 

creased. In glandular enlargements doe to eypbilis, Hodgkin’s disease and 
lenkajmia, the treatment appropriate to these diseases should be employed, 
and symptoms due to pressure relieved as far as possible. 


MEDIASTINAL TUMOURS OR NEW-GROWTHS 

The raediastimim maybe the seat of either simple or mab’gnant new 
growths, the latter being much more common. 

Simple Tomours op the MimiASTTNUM. — These, except retrosternal 
goitre, rarely give rise to symptoms, and the recorded cases have, as a rule, 
only been discovered in the course of a routine X-ray or post-mortem e:mmina- 
tion. The chief varieties found are retrosternal goitre and persistent thymus, 
lipoma, fibroma, choudroma, osteo-chondroma and myoma. _ ^ 

Mauqnant ToMOuaa op the Mediastimdm. — Although it is certain that 
some malignant growths arise primarily in the mediastinal tissues, while 
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others iarade the mediastmum EecoDdarily by extension or metastasis, it is 
often imptssible, even at autopsy, to deteimlno whether a mediastinal growth 
originated in the mediastinal tissues or In one of the adjacent orgatis, par- 
ticularly the lungs and bronchi. The differentiation between primary and 
secondary growth is therefore less sharp than in other situations. 

Sarcoma op the Medubtinuu. — Recent research has proved that the 
majority of primary mediastinal growths are sarcomatous, but these are less 
common than was formerly supposed- A primary sarcoma may arise in 
the lymphatic glands, connective tiaaim, periosteum of the aternum or 
TcrtebrjB, or in the remains of the thymus gland. The commonest variety u 
the lympho-sarcoma, but spindle-celled and cbondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than females ; it may occur in 
early life, and the majority of cases occur before the age of 40 years. Oat- 
celled tumours invading the mediastinom and formerly regarded as lympho- 
sarcomata are now believed to be of bronchial origin and carcinotnatoos 
nature. 

Carcinoma op the IfEDi/LSxiNOM. — ^This is rare as a prima^ tumour. 
It occurs tu older people. It may origtoate from the trachea, broncH or 
eesophagus, in the remains of tbe thymus or in a retrosternal goitre. 

Seconoart JrUtiONANT GROWTHS OP THE MEnusTiNiTM.— Thesc usually 
result from direct crtenAioa of primary growths of the long, bronchi, tiaches. 
eesophagus, chest-wall or breast, but true metastases may occur hrom 
mammary growths or from more distant primary tninours. Endothelionia 
has been described in the mediastinum, but U probably generally secondary 
to endothelioma of tbe pleura. 

Pathology. — The morbid appearance depends upon the situation of origin, 
the directions of nowth, and the nature of the tumour. Sarcomata are 
generally soft, pin^h in colour and vascular, while carcinomata ate pAlcf 
and firmer. There may be one large mass weigbng several pounds, or there 
may be multiple growths. ^Vhcn the tumour reaches a considerable sire it 
may infiltrate, surround, compress or displace contiguous structures. This is 
particularly the case in the lympho-sarcomnta. The trachea, eesophagus, otiii 
large Vessels may be surrounded, the pericardium and heart may be cstcii- 
sively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary deposits are common in other glands, but not infrequently the pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms, — The on.set is often insidious, and the condition may not 
bo suspected until cachexia and pressure eigns develop. 3Ialai.se, weabne&i, 
shortness of breath, cough and pain are often early symptoms, which become 
more pronounced as the case progresses. The pressure Byraptoms and sipn* 
constituting the “ mediastinal syndrome ” comprise — 

1. Pressure on the air jnssages, giving rise to dyspnma, cough and expe*:* 
toration. The dyspnosa may be inspiratory and associated with stridor, or 
expiratory and paroxysmal. The cough is harsh and may be " braasv " } d w 
often associated with mucoid, blood-stained, or oven “ prune juice ’’ sputum. 
Rroncbicctasis may result in some cases. 

2. Pressure on or inJUlraiion of Qte lung, leading to collapse and sometimes 
breaking down of lung tissue. If the pleura is reached or invaded, plearal 
effusion, often blood-stmned, may ceaolt. 



MEDIASTINAL NEW-GROWTJIS 1303 

3. Pressure on arteries. — Gompres^on of braochcs of the pulmonary 
artery may lead to local gangrene, or in other cases the growth may ulcerate 
into a larger vessel and cause fatal htsmorrhage. Pressure on the subclavian 
artery may cause inequality of the radial pulses, and, accor^ng to Ekgrcn, 
this may only be present when the patient is lying and not when he is 
standing. 

4. Pressure on veins . — Dilated tortnous veins may be seen over the front of 
the chest and abdomen, or in the neck. The Dow of blood in these superficial 
veins may be reversed in direction, owing to the obstruction of the superior 
vena cava or its main radicles. The current then runs from above down- 
wards, instead of from below upwanls, as normally. There may be codema 
of the chest-wall or of the face and neck from the same cause, 

6. Pressure on nert’es, — ^The vagus may be compressed, causing paroxysmal 
dyspneea and cough. Laryngeal paralysis or spasm may result from involve- 
ment of the recurrent laryngeal nerve. Dilatation of the pupil, followed later 
by constriction, drooping of the upper lid and cnophthalmos, occurs when the 
sympathetic is involved. Paralysis of the diaphragm on one side from com- 
pression of the phrenic nerve, and pain from involvement of the intercostal 
nerves, may be present. 

6. Pressure on the asopha/jtu may lead to dysphagia of increasing degree. 

In addition to the si^s afforded by these various conditions, there may be 
glandular enlargements la the neck, the suprasteroal notch, or in the ssmln. 
The growth may invade the chcst-wall at any spot, and in rare cases it may 
cause visible or palpable pulsation. Ilie pdJroonary physical signs are 
dyspneea, sometimes ortfaopaesa and cyanosis. In some instaaces the patient 
prefers to lean forward ; this is said to be due to the fact that in this position 
the antero-posterior diameter of the mediastmum is increased, and the 
tension caused by tbo growth is thereby lessened. There may be dullness 
over the stemum or over the upper thoracic spines, and over any part of 
the lung invaded or compressed by the growth. The breath sounds heard 
over the dull area may be harsh, bronchial, tubular, weak or absent. The 
signs due to any secondary condition, such as bronchitis, bronchiectasis 
or a pleural effusion may be found in addition. 

Complications. — ^These include the secondary conditions just mentioned. 
Others are due to ulceration of the growth through the chest-wall, or into 
the trachea, bronchi, oesophagus or aorta. Yericarditis may occur if the 
growth invades the pericardium, and bmmopericardium may result from 
ulceration ofn vessel. 

Diagnosis. — ’^Vhen signs of mediastinal pressure become apparent, new- 
growth should be suspected, in common with aneurysm, mediastinal abscess 
or C3^t, enlarged memastinal glands and pericardial effusion. The kietorp, 
the general condition of the patient, the physical signs, blood examination, and 
the X-rays may all help in distingtmhing between these conditions. The 
evidence afforded by the X-ray may be of the utmost value. The pulsating 
shadow of an aneurysm, the large area of a pericardial effusion, the indefinite 
edge of an infiltrating growth extending into the lung, may be shown clearly, 
but the appearance should always be intemreted in the light of the other 
rlinicftl features, and a diagnosis shonld not be made on X-ray findings alone, 
since a growth may pulsate, or may pve rise to an effusion, while a mediastinal 
abscess or a cyst may give a sharp shadow. An oesophageal new-growth can 
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eometimes be differentiated by tbe (eaopbagoscope, bnt tbis sbonid only be 
employed when aneurysm can be ezdnded. Diagnosis from pulmonary or 
bronchial new-growtbs may be almost impossible. Before the onset of 
pressure symptoms, groArth may be anspected from the cough and emaciation, 
and here again the X-rays may give valuable indications. Chronic tuber- 
culous disease should always be excluded by repeated sputum examinations. 
Tlie diagnosis of mediastinal growth may sometimes be obscured by some 
of the complications it induces, notably pleural effusion and bronchiectask 
The rapid onset and progress of these conditions and the bloodstained 
character of an effusion may aU suggest the possibility of a malignant cause. 
The presence of enlarged glands in tbe neck or axilla, or of nodular growth 
in the chest-wall or cpistemal notch, may afford almost conclusive evidence 
of malignancy. 

Course. — The growth enlarges progressively and tbe course is often rapid, 
particularly in lympbo-sarcoma. h’ulmiaating cases lasting only a few weeks 
occur ; more commonly the patients live from 6 months to 2 years from the 
onset, rarely more. 

Prognosis.— This ia practically hopeless and death occurs from cihaus- 
tion, starvation, toxreraia, asphyxia or brnrooirbage. 

Treatment.— The treatmeut of simple tumours is surgical if they are 
capable of removal. The treatment of malignant tumours is tW of ioopeiable 
malignant disease elsewhere. X-ray applications, or radium treatment in some 
form may l>e tried. Otherwise treatment u symptomatic and palliatire. 
Fain may be relieved by aspirin, codeine or morphine. Sleep may be iadoMd, 
if there is insomnia, by chloral hydrate, papaveretum (alopon, opoidise, 
omnopoo) or other hypnotics. If effusion is causing dyspnoea it may be 
tapped, but the fluid usually collects again rapidly. Air replacement is 
sometimes u.<ieffil. 


CYSTS OF THE JIEDIASTIXDM 

SuiFi-E CrsTS. — These are oraally small and of no clinical importance. 

Dermoid Cvcts a.vd Teratomata. — ^These are rare and become apparent 
generally in young adult life. They may enlarge, giving tise to symptenu 
and signs similar to those of a medisstioal tumour, or they may lead to 
empyema. They usually contain poltaceons material, and sometimes hairs, 
muscle, cartilage, bone and teeth. Such coses are almost certainly tera- 
tomatous in nature and derived from included embryos. This condition may 
sometimea be diagnosed during life by the expectoration of hair, teeth, bone 
or cartilage. The prognosis is, (ts a mle, serious, hut some cases recover nnd<‘r 
appropriate surgical treatment. 

Hydatid Cysts. — A hydab'd cyst may be primary in the mcdia'tinurn 
and may give rise to signs of mediastinal pressure, but the condition is ex- 
tremely rare. Its presence may be shown by X-rays and its nature demon- 
strated by the blood and skin reactions. Such cysts have been successfully 
treated su^cally. 

Other tare mediastinal conditions are hernia of the stomach or colon 
through the diaphragm into the mediastinum. 

K. A. Youho. 

G. E. Beai'most, 


SECTION XV 

DISEASES OF THE KIDNEYS 


THE OHARiCTEKS OP NORMAL URINE 

Nobmal urine is a clear, ambei*colonred fluid. A sliglit gelatinous mucoid 
deposit, called the nubecula, settles out of it on standing. The qaantity of 
urme secreted in. 24 hoars is about 60 oz. or 1500 c.c. ; it depends on the 
amount of food eaten and fluid dnmk, and on the amount of fluid lost bj the 
sldn, lungs and bowel. Solid food accounts for 33 to 50 per cent, of the total 
fluid intake. About 76 pec cent, of the total intake is excreted by the kidneys, 
but on any one day tbe Tariatiou may be 60 to 95 per cent, of the intake. The 
specific ^vity varies between 1016 and 1025, Individual specimens may be 
1005 or less if much fluid has been drunk ; or 1035 on a d^ diet, or as the 
result of naucb fluid being lost through the skin or bowel. Toe concentration 
of chlorides end phosphates has more effect in raising the specific cravitv 
than has urea. The presence of glycosuria may make the spocifio gravity atiU 
higher. reaction is generally acid, due U> add sodium phosphate. The 
total acidity is each that about 650 o.a of decioormal caDStfo soda will 
centralise the daily output, butinaddsemia the total aciditrmay be doubled, 
even deepite large doses of alkalis. Tbe pH of individual spedmeos varies 
between 4'7 and 10. Urine is more acid daring fasting than during digestion 
while hydiochlorio acid is beiug secreted in the gastno juice. Protein food 
tends to make the urine acid, but fruit and vegetables tend to make it alkaline, 
because the organic acids in these foods are converted into alkaline carbonates, 
which are excreted in tbe mine. It may be alkaline after rising in the morning, 
due to increased activity of the respiratory centre, tbe so-called alkaline tide. 
On decomposition, either in the bladder or after evacuation, the urine becomes 
alkaline from the conversion of urea into ammoniuni carbonate. 

The coBsthaesta oi arinc arc partly derived irom the ioed 
and partly from the katabolism of tissues (endogenous). We may 
briefly conrider the source and significance of the principal constituents. 

NilTogemus corulitueiiU . — ^Tbe total nitrogen excreted each day on 
an ordinary mixed diet is about 18 graiumcs or 270 grams. Of the various 
nitrogenous constituents urea is by far tbe most abundant, iU output being 
33 g., which contains 15‘4 g. of nitrogen, or 85 per cent, of the urea 
total. As 60 much of the urea comes directly from the food, tho amount of 
urea falls both absolutely and relatively in starvation ; the total nitrogen 
drops to 6 g- or even less, of which urea nitrogen forms about CO per 
cent. On a diet rich in carboliydratea and fat, but containing hardly any 
nitrogen, tliese figures may fall still lower, as the assimilation of other food- 
stuffs reduces the waste of tissue nitrogen to a irunimum. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, which is simply due to the diet prescribed being poor in 
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TiitTogen, wbeteaa tbe utea excreted depends mainly on the quantity ct 
protein ingested. 

The purin bodies are next in importance. The best known is uric add 
(tri-oiy-purin). A small quantity of the less oxidised purins, lanthin and 
hypoxanthin, is also excreted. Uric acid is only excreted as such when the 
mine is concentrated and highly aetd ; it normally appears as acid-sodium 
mate (see Gout, p. 459). 

Creatinine, the anhydride of creatine, is in some way related to muscle 
metabolism. 1 to 1*5 g. are excreted daily. The amoont is not appredahly 
affected by diet. It is unimportant in relation to kidney disease, but it may 
be noted that in the nephritic snbject the impairment of creatinine excretion 
seems to run parallel with that of nrca excretion (Copo). It is curious that 
the urine of the adult male contains no creatine, or only traces of it, whereas 
children excrete both creatine and creatinine, and in the female the excretion 
of creatine is intenmttent. It is, hawe:Tet, continuous in pregnancy (Thorpe). 

Amm onia is normally excreted to the extent of 0-5 to 1 g. daily. The 
body protects Itself against acids in the circulation by forming ammonia 
from protein breakdown products. The Increased excretion of ammonia is, 
theremie, to some extent a mcasore of the degree of potential acidicmia. 

The pigments of urine are mtrogenoua. The prindpal one, nrochrome. to 
which urine normally owes its colour, though closely related to urobilio, 
has an independent origm from hsmoglobin. Even when all the bile escapee 
from the body through a biliary fistula the excretion of urochrome is un- 
altered. Urobilin, on the other hand, b a reduction product of bile pigment. 
The redaction is effected by bacteria] aeUon in the bowel, when it is re- 
absorbed by the blood and excreted by the kidney. KormaUy it is excreted 
as a colourless chromogen. The excretion of nrobiiin as such may result from 
increased hicmoIysU or from Urge extravasation of blood, and in diseases of 
the liver, and with intestinal putrefaction or obstruction. Urobilin gives 
urine an orange tinge. Urobuinogen changes to urobilin on exposure to 
light and air, and this partly accounts for the higher colour of nrine on stand- 
ing. The chief interest of uroerythriu, of which normal uriae contains only a 
trace, is that it gives the urine a reddish orange colour when excreted in 
appreciable amount as a result of gross liver disease (new growth or citthosis), 
and congestive heart failure. It is responsible for the pink colour of urates 
deposited from concentrated urines in these diseases. Traces of two other 
pigments, uxorosein aud hsmatoporpbyrin, are present in normal urine. 

Other nitrogenous constituents of the urine are hippnric acid, the purm 
bases guanine and ademne, aminoadda and peptides, and traces of basic 
substances ineJoding tjimethyjgnamdioe, pntrescjna and esdaverine. 

Non-nitrogenoxu comliiumts . — ^Tbese ore principally salts. Chlorides 
are the most abundant, averaging about 10 to 13 g. of sodium cUoride a 
day. Chlorides are retained whenever the body retains excess of (laid. This 
explains the renneed output of chlorides in such slvcrse conditions as cedema, 
serous exudates, pneumonia and acute Natation of the stomach. Beducw 
chloride intake or loss through excessive comiting are other causes. On the 
other hand the output is much incxeased in Addison’s disease. A simple test 
for chloride is made by adding 10 drops of concentrated nitric acid to 6 c.c. 
urine, and then add 6 c.c. 3 per cent, silver nitrate solution. In normal unno 
there is an abundant curdy pieci|ntate of rilver chloride, but if the chlorides 
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are diminished the solution merely appears milky or opalescent (Harrison). 
Urinary sulphates, which are chiefly derived from the sulphur of the protein 
molecide, are excreted in the urine as inorganic sulphates (about 90 pet cent.), 
and the remainder as ethereal sulphates and neutral sulphur. Indican (an 
ethereal sulphate, potassium indozyl sulphate) is present m traces in normal 
urine ; it is excreted in excessive quantity in internal putrefaction and in 
simple constipation. Less importance is now attached to indicanuria than 
formerly, but it is of interest as an example of a means, namely, that of con- 
jugation, by which the body renders a toxic substance innocuous. The 
phosphates axe excreted half as acid phosphates of sodium and potassium, 
and half as earthy phosphates of calcium and magnesium. The former are 
not precipitated on neutralisation, while the latter are ; they come down as 
amorphous debris which settles as a white deposit. If amorphous phosphates 
separate from the urine before it is passed they make it opalescent or milky 
(pDosphaturia). The amorphous deposit of urates is distinguished from that of 
earthy phosphates by the fact that it occurs m acid urine, is dissolved by 
heat (about 60® C.), and is often stained pink by the adsorption of urochrome 
and uroerythrin. 

Crystalline deposits are of varied kind, and are briefly as follows ; Crystals 
of ammonium magnesium phosphate (triple phosphate crystals) found in 
urine which has undergone ammotuacal decomposition are described as 
coflin-lids or knife-rests. Crystals of calcium hydrogen phosphate are un- 
common, and have the form of simple needles, or occur as clusters or rosettes. 
Calcium oxalate crj'stals are octahedra (envelope crystals), or they may 
be dumbbell shaped. These crystals deposited in the urine before its passage 
may cause irritation of the renal jielvis with pain and h^ematuria. Uric acid 
crystals to naked-eye examination are distinctive. They appear like grains of 
cayenne pepper at the bottom of a urine glass, and under the microscope 
assume vaned form like barrels, prisms, needles or rods. Their colour is due 
to adsorption of urinar)’ pigments. Other crystals to which reference may be 
made are the thorn apple crystals of sodium or ammonium urate, the hexagon 
crystals of cystine, the sheaves of tyrosine and the rare yellow sphericnl 
masses of leuciu. Urinary deposits often contain etarch granules (extraneous 
origin). These may bo either recognised by their form or by the fact that they 
stain deep blue with iodine, 

I>},ssiss^ b the eaij’ s^hej- si/lvf}ja»Fe- nf impm-fancf! in tba i mn e , Tim 
to 30 units of diastase are normally present, but less will be found in some 
forms of impaired renal capacity and a great deal mote in most pancreatic 
diseases. The presence of 60 units au^csts a pancreatic lesion, while 100 or 
more make this certain. In severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF RENAL FUNCTION 

It may be necessary to determine (1) the total renal efficiency, or (2) the 
efficiency of either kidney separately. Generally speaking, the first is more 
the concern of the physician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before nephrectomy is considered, Jest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and prognosis. Some of the 
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ISOG 

testa under the first heading have for their ob|ect the determination of tlie 
part of the kidnev involved. These will be considered first. 

A.— ESTIJIATION OP EFFICIENCT OP BOTH KIDNEYS 

1. E.vamiKation op rar. Blood. — Thedaniagodkidnevvnllf.iUtoexerete 
subst-iDces which it should, and examination of the blood mar reveal their 
presence in undue amount. The quantity of urea in the blood throws import- 
ant light on renal capacity ; uonnally this ranges from 15 to 40 mgm. per 
r-ent. m health, but after middle age figures up to 50 mgm. per cent, (urease 
metliod) may be within normal limits. The urea content of the blood, os well as 
that of the cetebro-spinal fluid, is raised in various kidney diseases, and also 
in alkalosis. A blood urea figure of 200 mgm. per cent, and over is of serious 
clinical significance. It may rise higher than this, even to 280 mgm. per cent., 
in acute nephritis, and gradually fall to ooimal with complete recovery. In 
chronic nephritis such figures generally indicate a terminal phase of few 
months’ duration, but a patient may live for a year or more with a blood urea 
of 190 mgm. per cent. The amount of sodium chloride in the blood may be 
raised from the normal 0-45 to 0-6 g. per cent, to 0-C or higher. When there 
IS extreme renal failure there may be an increase in tlic H-ion cencentratioa. 
the urio acid aod the indican of the blood, while the calcinm content may fsll 
from the iiormnl 10 mgm. percent, to 0. 

2. Toe Upea Coxce>rraATio.v Test.— .-llthough ordinary estimation of 
the percentage of urea in urine gives no information of value, the response of 
the Iddnej' to a given dose of urea does. On this Maclean nnd de Wesselo^ 
based their useful urea concentration test. Fifteen grammes of urea dissolved 
in 100 o.c. of water, and Qavourod with a little tincture of orange, are given to 
a patient just after he has emptied his bladder. The nrea in the urine passed 
one, two and three hours afterwards is eatimated by the hypobromite method. 
If thu amounts to 2 per cent, or over ui one or more of the three spcciincns the 
kidney is efficient nccording to the test. A concentration of 2 5 pet cent, 
or over is more wtisfactory. The volume of mine should not exceed 120 c.c. 
in the first hour, or 100 c.c. iu Mcb of the second and third hours. Excessive 
diuresis may be due to releav of water prcviou.sly retained in the tissues, and 
the test should be repeated. This test is of Jess value if the patient is taking 
u low nitrogen diet. 

3. The Blood Urea Cle.vranck Test. — Thb test was introduced by 
Moller, McIntosh and Van Slyke as a simple and leliablft method of estimat- 
ing the urea-excreting function of the kidneys. In principle it is based on the 
relation of the blood-tirca concentration to the urea excretion in the nnne. 
The result is expressed os cubic centimetres of blood cleared of urea per 
minute. For details a textbook of clinical pathology should be consulted. 
It is claimed that this test is more sensitive and will reve."!] minor defects not 
revealed by other tests. 

4- I’oLHARo’s Tests as Modified by Rosenberg. — On the first dsv the 
patient, after passing urine, drinks 1600 c.e. of water within half an hour. 
Urine is passea at half-hourly intervals for the next 4 hours, each specitaen 
being saved separately and tested for volume and specific gravity. Isorinally 
the whole 1500 c.c., often more, is excreted within the 4 hours, and the specific 
gravity falls to 1002, or leas. The second day, ordinary meals are given, but 
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tbe etnount of fluid is limited to 500 c.c. for the ■whole 24 hours, taken in 
four ronghlf equal portions. Fruit should not he given, or should be reckoned 
as fluid. Urine is passed as and when the patient wishes, and each specimen 
is again collected separatclj and tested for volume and specific graritf. 
The total urine for the day should not exceed 760 c.o., and the specific 
gravity should rise to at least 1027. These arc known as the dilution and 
concentration testa respectively. 

In cases of renal insnfBciency the volume of nrine on the first day is too 
little, -while that on the second day is too much, as excretion tends to continue 
at the same rate irrespective of variations in the requirements of the body. 
The limits of variation in specific gravity become mote and more narrowed 
as the disease progresses, until at length a fixed point of about 1009 is reached. 
Often the dilution test vrill show a minimum of about 1005, and the concentra- 
tion test a maximum of about 1015, long before the patient complains of any 
synmtoms or the blood shows any evidence of uncmia. 

In our opinion the concentration test b more reliable than the dilution 
test, but both of them set np too rigid a standard of what constitutes normal 
function. 

5. Fixation OF SpECtncGRAVxn*.— This is a simpler method. The patient 
takes no fluid drinks or liquid foods or fruit from after breakfast one day until 
breakfast-time the next day. The nrine passed in the first 12 hours need not 
be kept, but that secreted in the second 12 hours is collected and pooled. If 
the renal function is satisfactory the specific gravity of this urine should be 
at least 1024, and the concentration of urea shonld be more than 2 per cent. 

B.— ESllilATION OF CAPACITY OF EACH KID>n2Yi 

When it is desirable to estimate the functional capacity of each kidney 
three methods are available, each having special inmeations and contra- 
indications. In certain cases one or other of these may he adequate, hut 
in many instances two or all three may be necessary. The three methods 
commonly employed are : 

1. Intravenous Urography . — This consists m the intravenous administra- 
tion of a non-toxic iodine compoond {e.g. urosclectan, uropac, pyelectan), 
which is eliminated by the kicbieys in sufficient concentration to cast an 
opaque shadow under the X-ray. Films are exposed at 5, 15, 30 minutes as 
routine, and in cases in which an adequate delineation U not obtained, later 
exposures may be required. The absence of a shadow on one or other side 
does not necessarily indicate a diminished or absent function, as certain 
reflex inhibitions of function may occur. It is best to limit the fluid intake 
for 12 hours before such urographic study to secure maximum concentration 
of the urine. 

2. Chroinocystoscopy . — In this method a cystoscope Is passed into the 
bladder, and after adequate inspection of the interior of this organ, inclading 
the ureteric orifices, an appropriate dye is injected intravenously (5-10 c.c. of 
indigo carmine is commomy employe), and the nieteiic orifices kept under 
constant watch until the dye appears. The time elapsing between the con- 
clnsion of tho injection and the aj^aiance in the bladder from each Id^ey is 
carefully noted, and also the depth of the colour of the efflux. Early elimina- 

^ tVo are tndebt«d to Xerenoo MflIJn for ttds article. 
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tion of the dye in good concentiatioa is an indication of good funciioDAl 
capacity. Wfien there is unilateral dcpr^cd ftmetion of a kidney there 
he delayed excretion, and a less densely colcfnied efflux. 

3. Vreieric caihetensaiion . — This method also demands the use of a 
cystoacope. A catheter is passed op each ureter into the corresponding renal 
pelvis. The urine excreted from each catheter is then collected, and may be 
analysed for urea content, presence of bacteria, etc. In some cases it may be 
desirable to combine ureteric catheterisation with chromocj’stoscopy, and an 
intravenous injection of sulphonephcnolphthalein given. A qaantitative 
estimation of the amonnt of dye eliminated by each kidney in a given time 
may then be made. In cases in which intravenous urography has given an 
insufficient shadow for accurate diagnosis, or when it has not been carried out, 
an ascending pyelogram may be made by injecting the renal pelvis directly 
through the ureteric catheter, employing either 12-5 per cent, sodium iodide 
or bromide, or preferably one of the newer media used for intravenous 
urography, as they are less irritating and so give less pain. 


ABNORSULITIES OP THE DBINARY SECRETION 
J.— POLYURIA 

Polyuria implies an increased volume in the output of urine, witbont 
reference to mere increased frequency of micturition. It may be due to— 

1. Increase in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine os in diabetes 
mellitus, or after saline diuretics. More water is thereby attracted into the 
blood stream by osmotic pressure. 

3. Incapacity of diseased kidneys to excrete a concentrated urine, as ia 
chronic nephritis. 

4. Diabetes insipidus is frequently due to disease of the pituitary gland 
or of the overlying hypothalamus, or to damage in this neighbourhood by 
syphilitic meningitis of the base of the brain. It is also probable that hysterical 
polyuria is duo to a temporary iuhibition of pituitory secretion through the 
sympathetic. This appears to affect the renal vessels directly, sinco pltnitrm 
will check diuresis, even in the denervsted kidney. 


2.— ANURIA 

This means suppreasion of the secretion of urine, and as opposed to 
retention, may be dne to — 

1. Acute nephritis with intense congestion and nephrosis, whether the 
result of an infection or of drugs, such as solphonamidcs, especially sulpha- 
thiazole and sulpbapyridme, tiirpeDtinc, cantharides or carbolic acid. 

2. Bilateral obstruction to ureters. 

3. Rellez causes, such as operations on the kidney or trigone of the 
bladder. 

4. Vaeomolor conditions, os collapse, shock or irritation of the vaso- 
motor centre. Probably the nnuiia in diphtheria is due to the last of these 
(Garralt). In cholera there is not only collapse, but depiction of water by 
other channels. 
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6. HTsterical. This condition has been described by Cbarcot. It is, 
however, rare, and the element of frand must be eliminated. Thus, in one 
case, urea was found abundantly present in the contents of the washing-bowl, 
and this explained how the urine waa disposed of. 


3.— ALBDliIINimiA 

Albuminuria should bo more correctly termed proteinuria — since blood 
scrum contains two proteins — albumin and euglobulin — and either may 
aptrear in the urine, though search is seldom made for the latter. The 
ordinary tests of heat coa^afion, nitric acid or salicyl-sulphonic acid give 
positive results with either. The presence of euglobulin may be shown by 
the addition of dilute acetic acid (33 per cent.) to urine in the cold. The 
acid is added drop by drop, and the precipitation of globulin is shown by 
an opal&scence in the urine to which the acetic acid U added. Mucin is also 
deposited by the addition of acetic acid, but it is not redissolved by an excess 
of acid. A more distinctive test is the precipitation of globulin in distilled 
water. Single drops of urine are dropped mto a glass vessel containing 
distilled water. As the drop of urine falls through Uie water it assumes a 
riag form, and the ring has a miU^ appearance due to precipitated gloWin 
when the latter U present. The globulin can be precipitated for quantitative 
examination b^ makisg the urine alkaline with ammonia, and then half 
saturating it with ammonium sulphate. 

Proteinuria may he classified thus— 

1. WiTSOOT Oroanio Diseases of the KicirBys, as fn— 

1 . Funclional or orlhoslalic proteinuria. — ^TLis is common in males between 
puberty and adolescence ; it is much less common in females of the same 
age. Dukesfounditinlfipcrccnt.ofallboyBenteringRugbySchool. Protein 
appears in the urine secreted in the upright posture, and is absent from the 
urine passed on first rising ; bnt it may be present in the urine secreted during 
the first hour of recumbent posture. There is no evidence that the amount of 
protein in the food influences it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on tho kidnew. Severe 
physical exercise may excite proteinuria in healthy young adults. Collier 
found it present in every one of the Oxford crew of 1906 after rowing a course ; 
to such a condition the term " physiologfcat " protemuria may faurly be 
applied, When the protein appears apart from exertion, the subject is often 
an amemic weedy youth with a dull heavy aspect and a tendency to fainting. 
The heart is irritable, and the blood presanto unstable, and fluctuates with 
change of posture. There may also be a few hyaline casts, and frequently 
calcium oxalate crystals. In any case of proteinuria, less than 1 per cent, in 
amount, in a boy or young man the diagnosis of a kidney lesion should not be 
made udess casts other than hyaline are discovered, nnless the tension of the 
pulse is definitely and permanently raised, end unless there are signs of cardiac 
hypertrophy. If in addition to this ne^tive evidence the urine passed on 
first rising in the morning is albnmin-lree the albuminuria is probably 
functional. Some milder forms of toxmmic fadney may simulate functional 
protemuria. A search should therefore be made for chronic bacterial infection, 
such ns septic tonsils, and latent toberoolous disease. Since debility is an 
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importaDt cause of functional albnimnnija general treatment to improve 
health and strength is prescribed. Iron is given for amemia, A holiday, 
perhaps preceded by a fortnight in bed, is advised if the subject has overtaxed 
to strength ns, for instance, aa result of the strain of competitive games and 
examinations. Lordosis shonld be corrected because, as shown e:q>eii- 
menta^, it may cause albuminuria. 

2. Febrile . — ^Any acute specific fever may be accompanied by proteinuria 
due to cloudy avvclling of the kidney. It should aubride soon after tie 
temperature falls to normal. This type of albuminuria ia referred to again 
under the beading of Tozeemic Kidney, to which it more properly belongs. 

3. Congestive . — In failing heart there is usually proteinuria from venous 
congestion of the kidneys. Hyaline casta may also be found. Unlike the 
urine of nephritis the urine is loaded with urates. After on epileptic fit 
there is often a transitory proteinuria, probably due to the cong^ed con* 
dition of the veins duiiug tuc fit. For a similar reason protein is apt to be 
present in the urine of any unconscious pemon, 

4. Tomc.— This forms an Intermediate group between those with and 
those without organic disease of the kidney, for if the oction of the toxin be 
prolonged a de&ite nephritis may bo established. Thus the proteinuria 
of pregnancy is generally regard^ as toxic in origin, and may clear up 
eompSetely. The proteinuria sometimes seen in Jaundice is also toxic i& 
character. 

n. IVnii OnoaNio Diseases or toe Kid.vbts.— 

1. Nepbrilis, acute and dironte, including acute interstitial and acute 
suppurative nephritis ; focal embolic nephritis ; periarteritis nodosa : 
pyclo-nephritis. 

2. llendual nlbunimuria.— This term is applied to cases in which albu* 
ouDuria persists after complete recovery from an attack of nephritis. Obs«^ 
vatiou of the case over a period of years may bo necessary to exclude a 
low-grade progressive chronic nephritia. If and when residual albuminuria 
occurs It has the same significance as the scar of a perfectly healed wound 
in the skia. It would seem that residual albuminuria may persist throughout 
life unchanged, and there is no reason to think that tlie persistent passage 
of albumin of itself damages the kidney. 

3. Toxannic hidneij. 

4. Amyloid disease oj kidney. 

6. Nephrosclerosis. 

6. .dM conditions characterised by hatmturia anijiyuna. 


4.— AUJOHOSORIA 

Albumosc, or more correctly proteose, may be found in urine durmg 
autolysis of the thanes. It is not of clinical importance except to distioguisb 
it from Benco-Jones proteinuria. Bence-Jones protein, which is found m 
considerable amounts in the urine of sufferers from multiple myelomata, 
IS not a true protc-oso though poasesring einiilar solubilities. It has affinities 
with native proteins. It bc^s to be precipitateel at 40*-55* C’., but on 
approacliing IwUing-jwint most of iho precipitate is redissolved. Tlds w 
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probably due to the influence of certain ealts in the urine, and is not a property 
of the isolated protein. As Bradshaw showed, it also gives a ring of coaguluin 
on contact with strong hj-drocbloric add. Its recognition is of great 
diognostio value, as it is pathognomonic of multiple tumours of the bone 
marrow, and enables them to be detected before there is any external sigu, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellinga. 
Sometimes the ^nce-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. Considerable excess of phosphates may be 
found in this milky precipitate, probably derived from the autolysis of the 
surrounding bone. 

True peptone is exceptionally found in the urine in pneunioma and 
phthisis, but is of no clinical importance. 


5.— HAiUATUPJA 

ITfaeQ blood is intimately mixed with tite urine it is held to be in favour 
of its renal ori^n. Bleeding from the bladder is more apt to occur into the 
last part of the urine voided, while unethial bleeding is said to occur chiefly 
into the first part. Wlien the quantity of renal bleeding is not great, it 
imparts a smoky appearance to toe urine, owing to the conversion of some 
of the hsemoglobin into methsmoglobin, which on spectroscopic examination 
gives an nbsorptiou band in the red in addition to the two bands in the green 
characteristic of oxyhsmoglobm. The chief causes of hx^maturia are best 
classified as follows: 

1. Prerenal.— The altered condition of the blood which occurs, for in- 
stance, in scurvy, purpura liwinorrhegica and certain hauuorrhapo fevers, 
leads to the escape of some of the blood through the kidney without any 
evidence of a definite kidney lesion. 

2. Inflamntations of the kidney, due to (o) Bright’s disease, both acute 
and chronic. Hsematuria is a constant feature of acute nephritis and of 
exacerhations of chronic nephritis. It may also occur in the course of 
nephrosclerosis, more especially in the inallguant type, without any acute 
symptoms. " Renal epistaxis ” is usually an early sign of on interstitial 
cnange, which is sometimes, as shown by Hur^ Fenwick, confined to a 
single papilla where the vessels are dflated. There are a few cases in which 
no cause for the bleeding, either in the condition of the blood or the urinary 
tract, can be discovered in spite of the most careful examination of the 
kidney, the removal of which has been necessitated by the severity of the 
hffimorrhage. These are true cases of renal epataxis or essential luematnria. 

(b) Tuberculosis or a bacillus coli infection. 

(c) Certain drugs, such as turpentine, eantharides and carbolic acid, or 
occasionally hexamine. 

3. VasauJar cause*. — Congestion due to heart failure, thrombosis and 
embolism [e.g. septic endocarditis) are common causes of hsmaturia. 

4. Irritation of the kidney "by foreign bodies, such as new-growth ; oxalate 
ami uric acid crystals, and calcub ; and parasites, such as bilharria. 

Traumatic, vc'^ical and prostaticcanses are not conridered heic. 
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0.— njEMooLOBimmiA 

This is due to some hajmoIjUc agent. It majr be — 

1. Parorysmal, as in BaynaDd'e disease and in 8)*phills. Host cases are 
sj’j)hilitic. The corpuscles are brolceD down by a hsmolysia which b present 
in the blood of 6 to 10 percent, of cases of tertiary syphilis. Those who sufTcr 
from paroxysmal hemoglobinuria are presomcd to have some constitutional 
pecuharity which renders them susceptible to this hemolysin. Thehsmolysin 
acts as an amboceptor, unitea with the ted corpuscle in the cold and on tetura 
to warmth the normal complement in the plasma causes haemolysis. In 
addition to this there are some rare forms of non-syphilitic paioxyszsa] 
La'moglohinuria. 

2. Toxic. In this group the toxic agent produces the hsmoglobinuiis 
without an additional factor. Striking examples of this are blaclnvater 
fever in which the haemoglobin is actnally excreted os methsemalbuioio, 
^isoning by arsenioretted hydrogen, and transfusion of incompatible blood- 
Haemoglobinnria may also occur in L^erer’s anaemia. The chemical tests for 
hKmo^obmuti& ate the same as for htematuria, but the sucioeeope will f^ 
to reveal red corpuscles. Some of the pigment is excreted as methaemoglobin, 
especially after (trugs of the aniliae gronp, nitrites, or potassium chlorate. 


7.— ilejiatoporphybu 

rorphjriu is probably derived from bsmoglobin, and is an intermediate 
prodact in the conversion of blood pigment to bile pigment (Dukes). It 
imparts a port r^'ine or reddish brown coloni to urine when present in exe^. 
This colour may appear only on standing or after the addition to the luiae 
of a few drops of concentrated hydiochlorio acid. The pigment is identified 
by its absorption spectrum. One of its forms gives a spectrum like that of 
oxyhsmoglobin. Hajmatoporphj’ria may ^ due to poisoning by sulphonal, 
trional or snlpbonamidcs. It faas been rarely observed in cirrboais hepatss, 
jaundice and pernicious ansemis. It occurs idiopathically in a cwup of 
diseases known as the porphyrias. Congenital porphyria seen at birth, or 
very early in life, is characterised by photosensitivity of the skin. _ Acute 
idiopathic porphyria presents a varied ci^cal picture genepallv recognised by 
abdominal symptoms resembling tboso of lead poisonmg, and by symptoms 
suggesting peripheral neuritis or an ascending paralysis of the llandiy type. 
TIus form is indistinguishable clinically and pathologically from acute tone 
porphyria. It i.s often fatal. There is also a mild form called latent porphym. 
There is reason to suppose a constitutional predisposition to porphyria 
(Garrod). Normal unne contains minute amounts of porphyrin. 


8.— CIIOLURIA 

Another derivative of hemoglobin, bile pigment, appears in all forms of 

I 'aundice due to obstruction of the maia or intrahepatic ducts. In a tnie 
ijemolylic jaundice, such as acholuric family jaundice, as the name iinpli«. 
bile does not app^r in the urine. Bile pigment can often be recogm'ed 
hy noting the tinging of tlic froth caused by shaking the urine, but is best 
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detected by the addition of a drop of fuming nitric aetd to filter paper dipped 
in the nrine, when^ rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of iodine to the nrine is 
a less delicate test. BUe-salts are often absent from the urine when bile 
pigment is present. Matthew Hay’s twt is the only reliable one for their 
presence there. On putting flowers of snlphur on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by tbo bile-salts 


0.— MELANURTA 

Melanin only appears in the urine in melanotic sarcoma. Garrod has 
shown that in all other diseases in which melanuria has been recorded the 
test employed has been unsatisfactory. The melanin is excreted as melano- 
gen which darkens on standing, and gives a black precipitate on addition of 
ferric chloride, which is soluble in excess of the reagent, yielding a black 
solution. A more delicate test is made by tbe addition of sodium nitro- 
prnssideand sulBcicnt caustic soda to render the urine alkaline. The ordinary 
ruby-red colour, due to creatinin, is developed. The urine is now made acid 
with acetio acid, and if melaoogen is present a prussian-blue colour appears. 


10.— ALKAPTONURIA 

This inboiu error of metabolism (Garrod) is hereditary and does not 
affect health. The individual cannot complete the katabolum of the axmno« 
&ai<3s pheayhhaint sad tpvslne ; ss a rcaolt homogentisic acid appears in 
the urine. The urine reduces Benedict’s solution on boiling, but it does 
not ferment. It darkens on standing, or at once on tbe addition of alkalis. 
It may stain the linen brown. When a dilute eolutioD of ferric chloride is 
allowed to fall drop by drop into the urine, each drop produces a transitory 
deep blue colour. Tbe urine reduces ammoniacal silver nitrate in the cold, 
giving a silver mirror on the sides of the test tube. Ochronosis — a blackening 
of the cartilages and ligaments, and sometimes of the conjunctive — ^may 
occur, and usually there is also a chrom'c arthritis, which may lead to a curious 
“ goose-gait.” 

fFor other reducing substances in tbe urine, including sugar, see article 
oa l)iahete3.] 


11.— KETONURIA 

Ketonnria is a term used loosely to include the appearance in tbe urine 
of diacetic acid and its derivatives, acetone and /?-oxyDutyric acid. Acetone, 
however, being merely a decomposition prodnet of diacetic acid, is relatively 
unimportant ; ^-oxybutyric acid, formerly regarded as tbe source of diacetic 
acid, is more saturated and less toxic and has been shown by Hartley to 
be formed out of diacetic acid by the liver, as an attempt at detoxication. 
Diacetic acid is derived from the incomplete oxidation of fats or of the 
fatty acid groups in protrin. It is probably always made in small quantities, 
but when there is an abundant consumption of carbohydrate, it is com- 
pletely oxidised. In starvation tbe atore of gij’cogea is quickly exhausted 
and the body chiefly lives on its fats ; hence ketonuria. Vomiting, whether 
42 
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persistent or cyclical, Tvill excite ketranma, though without such a degree of 
acldimnia as to cause toxic eymptontf. Any disturbance of health in infancy 
and childhood, especially a febrile atate, is liable to cause keionuria. In 
conditions where the liver is thrown oot of gear, such as post>an!esthetic 
poisoning, ketonuria may occur with toxic symptoms, because of the severe 
disturbance of all metabolic proce^es. But there are other agents at work 
besides diacetic acid which may be responsibls for those symptoms. Only in 
advanced diabetes do we find tozio symptoms directly due to diacetic acid. 
Here there may be complete inability to utilise carbohydrates, so that the 
body perforce hves on protein and fats. If these are freely given in the food 
the amount of diaCetio acid produced may be very large. But if a diabetic 
be fasted there is a great drop in ketonuria, showing that most of this is 
exogenoos in origin (eee Diabetes). The test formerly used for diacetic 
acid was the mahogany red colour given on the addition of ferric chloride. 
This has the disadvantage of being masked if the patient is taking any 
ealicyl body. The nitro-prusside test was formerly regarded as showing 
the presence of acetone, oat Piper demonstrated that it is really a much 
mote seuaitive test than ferric chloride for diacetic acid. A crystal of nitro- 
prnsside of soda is dissolved in the urine, and then o strong solution of 
ammonia is poured on the top. A ring, the colour of Condy’s fluid, speedfly 
develops at the junctioo of the liquids and spreads upwards. The intensity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonintn 
sulphate to saturation (Botbera). 

IS.— DRUGS WBICU ALTER ITIE COLOUR OF URINE 

Methylcne-blue is used as a colouring matter of sweets and ako os an 
ingredient of certain proprietary pilU. It used to be gjveu for coli infections of 
the urinary tract, gonorrhesa and bilbarzia, or less commonly as an analgesic 
in rbeumatisra, sciatica and migraiuc. In small quantities it irap.irt8 n green 
colour to the urine, when it may lie prccipiteted with the mucin, ^ In larger 
doses it torus the uriue blue. It can m tecognlned by its presence in susoen- 
sion, so that it can be removed by simple KltratioD. It can be disMlred 
from the filter paper by chloroform, and is tamed pink by the addition of 
alkalis. Koain may be used in sweets and turns the urine a fluorescent pink. 
Some of the Bulphouamidcs and pyndiura turn the urine a reddish-orange 
colour, though, if the urine ia alkolme, this may not appear until it is acidified. 
Amidopyrine may have a like effect. Bbubarb and senna may turn the urine 
reddish-brown from the ch^sopbanic add they contain. The urine turns pmk 
on the addition of an alkali. Santonin Inma the nrinc a vivid yellow, wtucb 
becomes rose-pink with alkalis. Oirbolic acid may turn the urine greenisb- 
black on standing, from the formation of hydroquinone. In carbolic acid 
poisoning the urine withdrawn ^ a catheter may even be found olive-green 
without exposme to the air. Other drugs, which may have this effect aw 
salol, creosote, naphthalene and uva ursi. In chronic carboloria, ochronosis 
may occur as in alkaptonuria. 

Certain drugs can readily be recognised in the urine by some colour 
reaction. Thus, aalicylates are cxcret^ us salicyluric acid, which gives _e 
violet colour on the addition of ferric chloride. Copaiba, whicJi is precipi- 
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tatcd tj nitnc acid, can bo dUtingnislicd from albtmiia by the eolubility 
of the precipitate in alcohol. On tte addition of hydrochloric acid a mine 
contaimng copaiba turns cloudy, the doad soon becoming rose pink Iodides 
in urine give a bine colour with guaiaenm, and on the addiuon of hydro- 
chloric acid iropart a violet colour to chloroform shaken up with the urine. 


13.— PYURIA 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pns 
be considerable it will yield a ropy mass on the addition of liquor potass®. 
If ozonJo ether be shaken with the urine, bubbles of oxygen are evolved. 
With tincture of guaiacura a blue colour may be given even without the 
addition of oronic ether. 


14.— CHYLTJRIA 

True chyluria is due to blocking of the thoracic duct, most commonly 
by the Filaria sanguinis hominis, bat eometunes the result of inflammatory 
or neoplastic conditions, with consequent rupture of lymphatics of the 
bladder through back pressure. Fat may bo found in tbo urine in the 
lipsmia of diabetes, in growths of the kidney, and after fracture of long 
bones, when fat may be Utierated into the circulation . Accidental contamina- 
tion by an oily lubricant for a catheter and fraudulent addition of milk to the 
utino must bo excluded. Feeudo-chyluria is due to a lecithin compound of 
globuUn, and is sometimes found when there is a gteat excess of globulin in 
the urine. Unlike true l&t, this substance is not extracted by imaking up 
with ether. 

16.— PNEUUATURIA 

Osier gives the following causes for gas in the urine : (1) Mechanical 
introduction of air in vceical irrigatioo or cysloscopic examination in the 
knee-elbow porition. (2) Infection of the urine ns by the Bacillus acrogenes 
capsulalus. (3) Vesico-enteric fistula. 

10.— CRYSl’ALLINE DEPOSITS IJf DIUNE 

The chief factors in the deposit of uric acid crystals as such are high 
acidity, high percentage of urio acid, and poverty in mineral salts. The 
first two are the most important, especially the first. Deposits of urates are 
usually amorohous. These have already bwn briefly described (see p. 1305). 
Calcium oxalate crystals may cause bladder imtahility with mcreased 
frequency of micturition, and occasionally albuminuria and hsmaturia. They 
may arise (a) from ingested oxalates. Rhubarb, spinach, asparagus and 
sorrel are the foods most likely to produce oiixluria snCicient to excite 
symptoms, for each contain more than 2 g. of oxalic acid per kflogmm, 
though many other articles of diet contmn some oxalates. Some individuals 
seem sensitive to strawberries which, however, only contain O-OG g, per 
kilogram, (b) In either achlorhydria or hyperchlorhydrla ; the former per- 
mitting fermentation of carbohydrates, the latter promoting absorption of 
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oxalic acid, (c) In crises in neniasthemcs, with irritability, lassitude sod 
neoralgic pains, withont discoverable eanse. 

Cystin is an amioo-acid contaimog sulphur, and is contained in maej 
proteins, being especially abundant in hair. Its presenco in more thaa 
minute traces in too urine appears to be due to an inborn error of meta- 
bolism, aSectlng only the endogenous protein, since it is not increased by ike 
administration of cystin by the mouth (Ganod). It is deposited as hexa- 
gonal plates, and is often accompanied by a vanable amount of diamiiies, 
such as putrescin and cadaverin, pointing again to an incomplete breakdown 
of the tissue proteins. If the urine becomes infected, these cystin crystals 
may aggregate to form a calculus. 

Ti/rostnc rarely appears in the urine as sheaves of fine glistening cry- 
stals. It is then generally accompanied by Leuctn, which does not appMr 
until the urine is concentrated by evaporation, when it forma spheres with 
concentric tings. The presence of tbeso substances is sometimes regaled ss 
pathognomonic of acute yellow atrophy of the Uver, but they are occBKonally 
seen in other severe disintegrations of the liver, such as cirrhosis. 

17.— ORGANISED DEPOSITS 

of red blood corpuscles, pus, epithelium, casts and epermstoma do not esU 
for detailed description here. The first ttro have already been referred to. 
For Epithelium and Casts sec sections on Inflanimatory Piscsscs of the 
Kidney. 


CIKCUIATORY DISTURBANCES 

1. Aciivt congMlion . — ^TLere is no distinction to be drawn between active 
CQQgesUoa of the Idduey aud the early stage of acute nephritis. 

2. Passive congestion . — Anything which raises the pressure in the renal 
vein must produce a pasairc congcstioo of the Iddney. Failing compensation 
in valvular disease of the heart is the commonest cause of this ; but it may 
also be brought about by respiratory diseases or by pressure ou the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of pa*®^® 
congestion. The organ is firm aud dark iu colour, es^wcially the pyramids- 
The capsule stiifa normally. The ste^te veins are engorged. The kidney 
may drip with blood on section, and if placed in a di^ after McUon soon 
exudes edematous fiuid. ^ ' 

The urine is scanty, iii^-coloured and oi specific giaviVy. Umke 
the urine of chronic nephritis it is loaded with urates. It contains a vanahw 
amount of albumin and byallce casts, with a few red blood corpuscle?, u 
the congestion is at all considerable. Renal inadequacy does not xcaca 
the high grade seen in true uephritia, nor is death from anemia likely. The 
prognosis and treatment are thoso of the cardiac condition causing it- 
Stimulating diuretics are of much more service than in nephritis, since there 
is no primary disease of the secreting atructurcs. Organic mercurial prepara- 
tions are especially effective. . . 

3. Infarction. — ^Thls, which is a common complication of infective 
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endocarditis, may tike two forms — (o) Moltiplc minute luemorrhagic infarcts, 
prodncmg the “ flea-bitten " kidney, which may lead to foci of embolic 
nephritis with fibrinons exudate and lenccH^tic inflltration. (b) Larger 
ananuc infarcts, “ map-like ” areas of coagulation necrosis, roughly wedge- 
shaped, but with irregular edges and with the base reaching the surface 
of the organ. Their formation may cause a sudden pain in the loins, if 
they are large. Either of these eonmilons will cause both albuminuria and 
ha^maturia. 

4. Thrombosis of the renal tein. — This is rare, and is usually significant 
of a terminal infection, as in a macasmic infant. In thrombosis of the 
inferior vena cava the proce.«3 m.ay reach high as and spread into the 
renal vein. This would produce the same effecla as the cardiac kidney, but 
in a mocii more intense form. 


BRIGHT’S DISEASE 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and alburaiooria, and a chronic form in which dropsy is absent. 
There has been much controversy as to what should be included in the 
category of " Bright's disease,” but there is no doubt as to its essential 
featnres. It is a Bilateral, nos-soppuratlve adection of the Iddseys, sccom- 
paolcd by albuminuria and cylindrwa. Except in nephrosb, tbero is ccser* 
ally hsmaturia iu the acute or active stages ; cedema and effusion m the 
serous sacs are commonly present. The renal lesion is diffuse in acute and 
chronic nephritis, but in malignant nephtosclerosb it is chiefly locabsed 
in wedge-shaped areas, separated by renal tissue which remains relatively 
normal. The actual lesion in all forms of nephritis b obriously inflammatory 
as shown by proliferation of cells, particularly the celb of Bowman’s capsule 
the layers of which become adherent while the multiplication of their cells 
leads to crescent formation. There b abo small-cell infiltration and cedema of 
the interstitial tissue of varying degree. Accompanying these inflammatory 
changes are degenerative changes, chiefly evident m the renal tubules, namely, 
cloudy swelling, fatty, hyaline and other forms of cellular degeneration, and 
necrosb. In some forms of Bright’s disease the inflammatory changes pre- 
dominate ; in others the degenerative. In one uncommon form the de- 
generative changes are so marked a feature of the histological picture, while 
the changes which are without doubt inflammatoiy are so slight or even ab.sent, 
that t.bift form is called Nephrosis in contredisrinction to Nephritis. 

There are other affections of the kidney, such as toxaemic kidney, hyper- 
pietio kidney (benign nephrosclerosis) and senile or atheromatous kidney, 
which would be better separated from the category of Bright’s dbease, 
because in them the disease of the renal parenchyma b neither the first 
cstablbhed nor the primary condition of disease. It is, indeed, but part 
of a widely distributed pathological change in other organs of the body. 
They are, however, included in the present classification and description of 
Bright’s disease, because there are mtermediate forms which link them to 
Bright’s dbease, and because in some cases they develop into Bright’s diaase. 

There is eo much overlapping of the various types of Bright’s dbease 
that more is lost than gained by piesdng distinctions in detail. Volhard. 
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Vrp Slyke and others recognise tlueo types^of Bright’s disease which in 
essentially different in their genesis and pathological nature, namely (1) the 
hpraorrhagic or glomerular, marked primarily by glomerular inflammation, 
with hematuria and usually djimnisned renal function (even in the acote 
stage) ; (2) the sclerotic disease, marked primarily by pathological changes 
in the small arteries of the kidneya (and usually other organa), with hyper* 
tension as the first sign, and diroiniahed renal function only as a terminal 
phenomenon ; and (3) the degenerative disease or diseases, called nephrosis, 
marked primarily by degenerative changes in the kidneys, without hyper- 
tension or hmmaturia. This classification has long been the accepted 
basis for the description of Bright's disease, and in out opinion it best hat- 
monises the anatomical, pathological and clinical phenomena. 

I. Degenerative Forms : 

(A) roitemic kidney. 

(B) Nephrosis. 

II. iNFLAililATORY FoBMS. 

(A) Glomerulo-lubularnephrilis. (Dijfuse nephritis). 1. Acute 
nephritis. 2. Chronic nephritis : . (o) secondary type ; 
{b) primary type — renal dysbiotrophy. 

(B) Enmlic focal nephritis set up in infective endocardltu. 

HI. Yascglap. Croup; NEpaitoscLSRosis. 

(A) ITtVA benign hypertewsion; benign nephrosclarosis. 

(B) With malignant hypertension: malignant nephrosclerosis. 

(C) FTitAout hypertension ; senile or aiheronuifous Aiirtey. 


TOXAMIC KIDNEY 

Definition. — Certain touc substances may excito degenerative rather 
than inflammatory lesions in the kidneys, which are nevertheless capable of 
complete recovery Characteristically, as in febrile nlbominurta, the affection 
of the kidneys is dependent, both for its inception and persistence, on some 
other disease, and, generally speaking, its intensity varies with the seventy 
of the primary di^ase. In its onset, intensity, course and termination, it 
simply tefleots the toxsmia which causes it. 

iEtiology. — ^The commonest cause is bacterial toxiemia. As fever m 
itself does not necessarily cause albaminuria, all the so-called “ febnie 
ulbiiminunas " should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small-pox, tonsillitis and 
scarlet fever (notwithstanding the fact that the two last often cause a true 
nephritis) — are common causes of the elightcr degrees of toxjemic kidney. 
More potent are exogenous and endogenous poisons. Jlcrcnria! salts, arsenic 
phosphorus and cantharides are important causes clinically, while nranium 
and bichromate salts are frequently used in the experimental procliiction of 
the condition. Jaundice and the tetosia of diafietes mellitus are not up* 
common causes. The toxicmias of pregnancy Iwlong to this group, but m 
their tendency in some cases to develop into chronic nephritis and tb«r 
frequent association with a raised blooa pressure and visual disturbance, 
these cases differ from other members of the group. To this already varied 
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group must uow be ndded the hepeto-ienal end rrusB syudiomes. The fatal 
issue in some cases of lirer disease, particularly" if complicated by operation, 
may be attributed to toxajmio Iddney. The temperature may be raised soon 
after operation, and then oUgima sets in, leading to complete suppression. 
Once the liver has failed, the kidney has to take up the task of detoxication 
through its convoluted tubules, but its margin of safety' is slight compared 
with that of the liver. The amplest explanation, however, is that there is a 
diminished synthesis of glycine by the liver, as shown by a decreased excretion 
of hippnrio acid, and a Jack of giycine brings about a cessation of glomerular 
uotivity. The improvement following administration of dechoUn supports 
this view of the hcpato-renal syndroroe. Following prolonged crushing of the 
limbs for several hours and after a latent period of some hours a condition 
of shook with fall of blood pressure and bmnoconcentration may develop. 
During the coarse of 4 to 7 days the blood urea may rise to 300-400 mgm. per 
cent., the urinary output progressively diminishes, there is intense thirst and 
cedema develops. There is vomiting, abdominal distension and a mental 
state like that which develops in AscoU’s urina>mia. The kidneys show 
tabular degeneration and bloodcasis m the collecting tubules. 

Pathology. — The post-mortem apj^cataoces arc not distinctive. The 
caidio-vascuJar sj'stera is normal. Toe kidneys arc pale and likely to be 
increased in size and weight. On section the cut surface of the cortex is 
pale in contrast to the congested pyramids : it is increased in thickness 
and its structure is blurred. On microscopical examination the parenchyma 
shows degenerative chaoges, particularly affecting the convoluted tubules. 
Apart from the presence of some swelling of the giomerulat tufts, and the 
presence of an albuminoas exudate lu the intcrcapsulaT space, the glomeruli 
show little damage. The absence of tissue reaction that is undoubte<lIy 
inllaDmiatory and the pre.'cnce of tissue changes that are certainly degenera- 
tive are the distinctive features of the histological picture. Similar changes 
are to be found in other organs of the body, and cspeciaJly in the liver, which 
may show various degrees of damage, namely, cloudy swelling, fatty degenera- 
tion and focal or diffuse necrosis. 

Symptoms, — When due to bacterial toxiemia the condition does not give 
rise to symptoms. It is recognised by the presence of a trace or cloud of 
albumin in tlio urine on boiling, and by the presence, in the centrifogalised 
deposit, of granular, hyaline and epithelial casts. In addxtian, there may be 
a few white blood corpuscles ; when red blood corpsucles are present, or when 
there is frank hematuria, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer type-s with insidious onset, 
as in mercurial poisoning or in the tozwmia of pregnancy, the first symptom 
is often malaise, distnrbance of digestion and constipation, accompanied by 
albuminuria and oliguria; Headache is a promment symptom, and is often 
persistent. In the tozmmis of pregnancy a rising blood pressure or cedema 
may be the initial sign ; the cedema is either genera! or it appears first in the 
lower extremities, as in cardiac cedema. symptoms are important ; there 
may be dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On examination of the fundus oculi the disc may appear normal, 
or there may be cedema of the disc or partial detachment of the retina. The 
vessels are normal and heemorrhages ate rate. These symptoms may be 
followed by fits (hypertensive crises), but sometimes the fits occur without 
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previous warning. In general, tl>c symptoms of a folly developed case are 
clinically indistingaishable from those occnrring in the nrffimia of true 
nephritis. The urine contains up to 3 or even 4 per cent, protein. Hyaline, 
granular and epithelial casts may he present, and may be very numerous ; 
white blood corpuscles may be present, though few in number. In severe 
cases, the urine contains blood-cell caata, the result of capillary thrombosis 
and extravasation of blood. 

DU^osis. — ^The diaguoaia depends on the recognition of the signs and 
symptoms of kidney disease in a patient affected by one of the known causes 
of toxsemic kidney, and on certain biochemical tests by which a true nephritis 
can be reasonably ezeinded. In milder cases, the possibility of the symptoms 
being due to heart failure must be exdnded. Complete recovery is in favour 
of the diagnosis of toxxmic kidney. Exacerbation of a chronic nephritis 
can be reco^ised by a history of previous nephritis and the presence of 
definite cardiac hypertrophy and arterial changes. The difficulties are some- 
times considerable, however, since a marked rise of blood pressure may occur 
in a toxffiniic kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood pressure or clinical evidence 
of arterial disease. The blood nrea is generally normal in the toxmmic kidney ; 
whereas in chronic nephritis the blood urea tends to rise, and may teach 
300 mgm. or even more. In the toza?mift of pregnancy, the appearance of 
albuminuria in the early months of pregnancy is in favour of the condition 
being one of chronic nephritis, whereas the albuminuria due to to i gmia 
generally makes its first appearance in the later months. 

Pfo^osis.— The importance of recognising the loxsmic kidney is that 
both the immediate aud ultimato outlook are better than in nej^ritu of 
apparently equal severity. The prognoris In the single case depends on the 
nature of the cause, the aegree of its severity, and the possibility of its early 
and complete removal. Recovery, when it occurs, is complete, but in tlie 
severe cases chronic nephritis may supervene. 

Treatment. — If not already in bed on account of the condition responsible 
for the toxmmic kidney, tfie patient should be immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidnej's. 
Barley water and milk and soda should bo given. An easy but not iMse 
evacuation of the bowels must be secured daily by the use of magnesiura 
sulphate, senna, or compound bquorice powder. An alkali mixture containing 

E otassium bicarbonate and citrate in equal quantities is given fow or six- 
outly in sufficient dosage to keep the urine mildljr alkaline. The intake of 
soli^ is limited. At the same time, unless there is retention of urea in the 
blood, it is unnecessary strictly to limi t the intake of protein. Soups, meat 
extractives and condiments are withheld. The fits are best treated by vcm* 
section. The above outline of treatment » for the severer cases ; for the 
febrile albuminurias, special treatment for the renal condition is not required. 


NEPHROSIS 

This form of Bright’s disease is ebameterised by endema, marked alhumm- 
uria, and two characteristic changes in the blood, namely, a fall in the plas^ 
albumin and increase of cholesterol. It is distinguished from the glenierulo* 
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tabular t^e of acute nephritis by the absence of hasmaturia, cylindmria, 
hypertension and urea retention, and also by the fact that ansmia is less 
often present in nephrosis or, if present, tends to develop at a later stage. 

etiology. — In most cases no tetiological factor is established, and the 
first evidence is the onset of oedema without previous illness. In the remainder 
the best established canae is syphilis. Tnberculosis and osteo-myelitis may 
be ajtiological factors. There may be n recent history of chill, of upper 
respiratory tract catarrh, or of gastro-enteritis. It may he that streptocorcal 
infection, more especialiy of the upper respiratory tract, is a canse of the 
complaint. 

rathology. — The condition of the kidney is that of toxasmio kidney in 
a more severe form, the fatty changes in the tubules being very marked. 

The chief changes are a fatty accumulation in the epithelial cells of the 
renal tubules and to a less extent in the mterstitial tissue. The glomerular 
capillaries are dilated and their basement membrane shows hyaline tluckening. 
The glomeruli are otherwise little affected. 

ffidewa. — It ia convenient to consider the pathogenesis of renal cedema 
here, because cedema is so marked a feature of the nephrotic type of Bright’s 
disease. By cedema is meant a demonstrable excess of fluid generally in the 
subcutaneous tissues or lungs. An accumulation of H poan£ of fluid in the 
tissues can occur without cedema being clinically demonstrable. 

Tbe formation and circulation of the tissue fluid is governed by the 
physical phenomena of filtration and osmosis. Its circulation throngn the 
tissues is as follows. At the arterial end of the capillary the outward>(&iving 
capillary pressure exceeds the inward'poUing protein osmotic pressure 
(32 and 25 mm. Hg. res^ctively) and fluid passes into the tissues. At the 
venous end of the capUlary the inwatd'pulling protein osmotic pressure 
exceeds the outward-driving capillary pressure (18 and 10 mm. Hg. respec- 
tively) and fluid is drawn back into the capillary. In this way a constant 
circulation of fluid through the tissues is ensured, its amount varying with 
tissue activity. 

In disease cedema is produced by : (1) An increase in the capillary pressure. 
This is the main factor in cardiac cedema and the cedema procluced by venous 
obstruction. (2) A reduction in the protein osmotic pressure of the blood 
such as occurs in chronic nephritis, nephrosis and famine cedema. (3) An 
alteration in the permeability of the capiflaiy wall produced by to-xiiis or 
anoxaemia occurring in acute nephritis, inflammatory conditions, nneemia 
and angioneurotic mdema. 

In both chronic nephritis and nephrosis large amounts of albumin are 
passed in the urine. M much as 6 to 20 g. may bo lost daily, producing a 
considerable depletion of the plasma proteins. The albumin fraction is 
mainly affected. As 1 g. of albumin exerts four times the osmotic pressure of 
1 g. of globulin, there is a considerable reduction in the inward-pullmg protein 
osmotic pressure and fluid accumulates in the tissues. The cedema fluid 
resembles tissue fluid in having a low protein content. The critical level at 
which oedema occurs is when the plasma albumin falls below 2 g. per cent, 
(normal 4-1 g. per cent.). Other fartors are involved. An alteration in tissue 
metabolism leading to a retenUon of fluid b suggested by the hyper- 
cholcsterolajmia which accompanies rnutl cedema and by the fact that 
nephrotic cedema may be improved by the administration of thyroid. In 
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fom? C36(s at leapt there is an inability of the kidney to excrete salt a&d 
there Is salt retention by the tiaanea. hence the reason for salt restriction 
especially in nephrosis. The main disorder of salt metabolism may U in 
respect of the eoainm ion. Potassium rather than sodium salts are thereforo 
prescribed when there is renal oedema. 

The oedema Hiud of acute glomerulo-tubular nephritis has a high protein 
content (0-6 to 1 per cent.) and is therefore an exudate and not a transudate. 
An alteration in capillary permeability is the essential cause, the capillary 
endothelium being damagerl by some unknown toxin. The associated oligniia 
with retention of fliads and metabolites leads to an increase in blood volume 
and capillary pressure with the outpouring of cedema fluid. The cedema ilaid 
accum^atca especially where the tissues are lax, i.e. under the eyes and in the 
scrotum. 

Symptoms. — The disease is generally first recognised by the prttdaal or 
rapid onset of erdema, which gradually increases and tends to become massire. 
The cedema may he generalised, afiecting the scalp, hands, trunk and legs. 
It is often first noticed as puffiness of the eyelids, or it may first appear as a 
sweUIng of the feet and ankles extending up the legs. The patient may feel 

S tite well apart from the disability caused by cedema. On the other hwd 
ere is more usually complaint of malaise and fatigue, loss of appetite 
and nausea, and sometimes of epigastric pain. There may bo cough 
sod slight shortness of breath due to sb'cht bronchia) catarrh, mdema of the 
lungs or hydrothorax. Swelling of the abdomen may be the result of (edsTus 
of the abdominal wall or ascites. The faco is pale and the eyelids and eheeb 
are pnfly, but the mucous membranes ate of u good colour, and the blood 
count is normal. The urine is tedoced in quantity, its specific grarity is 
normal, it contains a large amount of albumin, often amounting to Oo « 
even 1 per cent., and readings of 4 per cent, or even moro have been recorded. 
The unoary deposit contains but a slight excess of cells and few or no costs. 
Bed blood corpuaclw are generally absent. The heart and blood pressure are 
noimal, but a pericardial effusion may develop. There is no xelinitis and no 
urea ictcntion. Characteristic changes are found in the blood. The p^ma 
nibunuD falls more considerably in nepbronis than in other forma of Bright’s 
disease. The uormal figures are plasma albumiu 4-1 g. per cent., globulin 
2-6 g.per cent., total protein 6-7 g. net cent., which gives an albumin-glohuhn 
ratio of 1-6 to I. In nephrosis, plasma albumin may be 2 to 1 g. percent., 
globulin 2 6 to 3 g. per cent., so that albumin-globulin ratio varies between 1:1 
and 1:3. The blood cholesterol is raised to 300-800 ingm. per cent, (norms! 
130-200 mgra. pec cent.). 

Diagnosis. — The differential diagnosis from nephritis is made on the 
absence of hypertension and bicmaturia, and the presence of a normal or low 
blood urea. The fall in plasma albomiu and the rise in blood cholesterol an 
both greater in nephrosis than in oephritb. In nephrosis, cylini^uria w 
relatively shght or absent, and anmmia is nncomroon. The differential diag- 
nosis from amyloid kidney may not be possible during life. The presence of 
splenomegaly, antemia, and especially a chronic infection, such us chrome 
osteo-myelitis (a potent cause of amyluid disease), would be in favour of the 
tUagnosis of amyloid change. 

Coarse.— The disease pursues a chronio course. In the first stage there 
is a gradual increase of symptoms. TPbea the diseaso is fully developed it 
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inaj remain more or leas aUtionar^ for « uumber of months, at any time 
during which there may be eoine exacerbation or remission of ^mptoma. 
During an exacerbation the symptome increase and convulsions may occur. 
After teraaiuiDg stationa^ for some time, even up to 6 or 12 months, there 
may be a gradual remission of eymptoms, and then complete recovery. In 
other cases an interciirrcnt infection, such pneumococcal peritonitw, 
broncho-pneumonia, or erysipelas, U responsilile for a fatal termination. Or 
the clinical pictnic of the disease may gradually take the form of chronic 
nephritis, in which case the oedema and albnminana become less, lethargy and 
fatigue increase, anmmia develops, the blood ptesanre gradually rises, cardiac 
hypertrophy follows, and death results from ur®mia. 

Prognosis. — The importance of the recognition of nephrosis depends 
largely on the fact that complete recovery may occur even after the disease 
has been present in severest degree for many months. 

Treatment. — The possibility of a toxic cause, particularly syphilis, and 
to a alight extent bacterial or other toxiomia, should be borne in mind. 
Syphilitic cases may respond to specific treatment, which, however, must he 
prescribed with caution. Obvious sources of sepsis should be removed 
wherever possible. During the first stage of the disease, and indeed as long 
as there is good hope of recovery, the patient should be kept in bed and 
auraed between blankets. Fluid intake is limited to that short of caosiog 
thirst. During the early stage, when there may be some doubt as to the 
differential dbguosis from subacute nephritis, the patient should be put on 
a diet of low protein and salt content. When the diagnosis is established, 
and the low plasma proteb confirmed, adequate protein is given to maintain 
nitrogen equilibrium. This means something more than 1 gt. per kilo of body 
weight per diem : in some cases a hi^ protein intake seems to be beneficial, 
though this treatment has not folfilled the expectations oiiginally formed. 
It is not nsual now to order a completely salt-free diet, though It is advisable 
not to permit the addition of s.nlt at the table. If the blood cholesterol is 
high, the intake of fat should be restricted. Tbc bowels are regulated with 
magnesium snlphate or some other bland laxative, such as senna pods or 
compound liquorice powder. Constipation and loose stools are both to be 
avoided. In some cases the administration of potassium salts is effective in 
producing diuresis and reducing the oedema, but must be given very cautiously 
to avoid depressing the heart. The rnaximum dose given is 120 ers. daily of 
a mixture containing equal parts of potassium bicarbonate and potassium 
citrate. Perhaps the best diuretic in such cases Is urea by the mouth in doses 
of 30 to 60 grs. three times o day ; considerably larger doses are sometimes 
given, but in that case the blood urea should be watched. ThjToid lias been 
advocated by some observers. It acts presumably by raising the basal meta- 
bolic rate, which is often low in nephrosis. 'When other means have failed and 
considerable cedema persists, decapsulation should be seriously considered. It 
is quite often temporarily or even permanently effective in curing, or at least 
greatly reducing, the oedema. It has not, in our experience, affected the 
albuminuria so dramatically as it may the cedema, but on occasion It has 
seemed to determine a favourable tuni in the course of the disease. Oppor- 
tunities for symptomatic treatment should be looked for, such as the treat- 
ment of anajmia with iron or even by blood transfusion, or some slight degree 
of heart failure with digitalis, or the control of sleeplessness, loss of appetite 
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and dyspepsia, depression and nerroas agitation. (Edema may require 
acupancture, and seroas effusions may need single or repeated paracente.'iM 
thoracis or abdomiasis. 


ACUTE NEPHRITIS 

The classical form of acute nephritis is heematogenons in origin and esseuti* 
ally glomerido-tnbulsr in distribution. Sneh a deffnition -vroold exclude 
an ascending infection of the tubnlcs from the pelris of the kidney, such as 
occurs in pyelonephritis. It would also exclude the embolic nephritis of 
infective endocarditis, where iofiamatmory foci are set up in the kidney as 
the result of septic emboli reaching it from the heart. These produce marked 
fibrinous exudation and infiltration with leucocytes ; but only some capQlsrits 
in some of tlie glomeruli ate affected. 

iEtiology. — Acute n^hritia was formerly not a common diseare. 
Ilcrringham found, at Bt. Bartholomew’s Hospital, where the average number 
of medical cases ia 7000 a year, that there were, in a period of 9 years, only 
1C6 cases, 120 being in males. On the other hand, a largo nuioKt of capes 
occurred in the e^emic of acute nephritis in the War of 1914-1918, 1500 
being recorded in rlandera alone during 1916. Since the War of 19H-1918 
it would appear to have become more fre^ent. 

The causes usually given for acute nephritis are as foUows : 

1. Acute Specoto Fevers.— Scarlatina is undoubtedly the coiumenest 
specific fever to produce it. Qoodall found nephritis iu 8-4 pet cent, of all 
cases of scarlatina. Nephritis is oo occasional complication of typhus, smalb 
pox, chieken'pox and mumps. SyphiUs, malaria and ycUow fever may abo 
cause it. Many cases of nephritis are preceded by tonsillitis, or otitb media, 
and it is probable that the throat is most often the door of entry for the 
infection. 

2. Diseases or t^e Respiratory Tract. — It may also occur as a com- 
plication of other acute infections of the respiratory tract. The commonest 
bacterial agent is the streptococcus. 

3. Diseases op tub BKCf. — ^Tbe frequency with which acute nephritis 
may follow burns or extensive ekin diseases is interesting, in view of the 
phyriological connection between the kidney and the »kin. It is a net 
infrequent complication of cryspelas, impetigo, boils, pemphigus and derma- 
titis. It must be remembered, also, that diildrcn who liave been burnt are 
very liable to develop true scarlatina as wcU os a mere septic rash, and that 
streptococcal infection may be the responsible agent. 

4. Diseases op Other Systems. — Acute nephritis may also bo a complica- 
tion of acute infections of other systems. Purpura, which ia probably toi«c 
in origjn, may be accompanied by a true nephritis. 

5. Epidemic Type. — In the American Civil War and in the War of 
1914-1918 acute nephritis occurred as a primary disease in an epidemic form, 
characterised by dyspneea at the onset, and in general by a benign course. 
In the fatal cases, inflammatory and thrombotic Icaon* were found iu the 
lungs and spleen. 

•it is a very common idea that cold or chill is a cause of acute nepliritis. 
The statistics of the army epidemic go far to disprove this. For, during the 
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firat wiater, when there was much wet weather, and the men were mnch 
exposed, cases were few and fat between, and not until the weather was 
better did the disease assume epidemic proportions. On the other hand, 
a pitient who has nephritis is more susceptible to cold, which may provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
ezanunation will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephiitiB in the army 
and low temperature. 

Pathology. — ^The kidney is swollen, with occasional punctiform hsemor- 
rhages over a pale, greyish surface- The cortex is increased and, on «;ction, 
its pallor contrasts with the deep red medullary cones. Microscopically, the 
glomeruli are swollen, becommg peat'shaped and protruding into the first 
part of the convoluted tubules, with Bowman’s capsule tightly stretched over 
them. In these glomeruli the nuclei are less distinct, and the capillaries 
show fatty changes in their walla. The capillary loops become filled with 
erudate and empty of red blood corpuscles; their lumins contain a fine 
network of coagulated substance and leucocytes. There is proliferation of 
the endothelial cells, and mitotic figures are not infrequent. A serous exudate 
and a varying number of red and white blood corpuscles may be extra vasated 
between the layers of Bowman’s capsule. The convoluted tubules have 
their lumen blocked either by ibe swelling of their epithelium or by debris, 
casts and blood. The interstitial tissue is swoUeu and mdematous, with 
hiomorrhages here and there, and eometimes lymphocytic infiltration, 
arteries of the Iddney show little alteration except that some of the afierent 
arterioles share in the glomerular changes. 

Symptoms.— The onset is usually acute, though occarionally it may be 
insidious. In the latter instance the patient may complain of bilious- 
ness, nausea, vomiting and afidoaunal pain, with headache and sometimes 
diarrheea before the onset of renal ^niptoms. Jn the cases with acute 
onset, he may have more or less severe pain in the back, and cedema soon 
develops. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads all over the body. Occasionally 
the dropsy is curiously located and fugitive. Though dyspnoea is not 
regardea as a common feature of acute nephritis apart from uriemia or 
cardiac f^Jure, jjj the srxa^ endemic Jt was almost invariable at the onset. 
As a rule, shortness of breath started at the same time as the dropsy, but did 
not last 60 long, having ceased at the end of 2 or 3 days. There is 
usually only slight fever, though occasionally a temperature of 102® or 103® 
may be reached. Some irregidarity of tempeniture, however, is common in 
the first week or 10 days. The pulse frequency is increased and the blood 
pressure is generally raised. Occasionally the serum is milky, as was pointed 
out by Bright. The skin may be diy ana itching, with occasionally a papular 
or erythematous eruption. Iterinal liiemorrhagcs rarely occur. 

The urine is greatly reduced in volume, and may he entirely suppressed. 
Eight to 12 ounces would be an otdtna^ figure. It is dark in colour and 
usually contains obvious blood. This may render the urine as dark aa 
porter, but it may be bright red or merely smoky. Sometimes the blood 
forms a flocculent, reddish-brown precipitate. The urine is usually loaded 
with albumin, and caste will be found on microscopical examinarion. At 
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first blood casts and epitbclia! casts will alone be found ; but, at a latoi 
stage, grauTdar and hyaline casts appear. Fatty casts are not found in the 
fint attack of acute nepbritls. Tbeir presence suggests a lecrodescence ol a 
chronic disease. Isolated renal cells, trensitionaf epithelium and squamous 
cells from the lower urinary tract ate also commonly found. llicioHjtgaiUsms 
ore not obserred, and their presence in any number suggests that the case 
is more probably one of pydonephritb. A sndden rise m the secretion of 
water after a few daj^ is a sign of definite improvement. 

The sedimentAtion rate is raised in acute nephritis, and, in favourable 
cases, its fall is closely related to the reduction in nsmnturis, but when there 
is continued activity of the dbeasc-process a raised sedimentatiou rate is the 
rule (Oakley). In the presence of ncphriric a!dema the sedimentation rate is 
very high in contrast to the low rate of cardiac cedema. TWs U due to the 
alteration in plasma proteina in the former condition, and especially to the 
increase in plasma fibrinogen. 

Complications may be dne to three main causes 

1. f?e»ol/<n7ure, t.e. ursmla may develop. Some slight urtemie symptoms 
are common in acute nephritis, such as headache, mzziness, nausea and 
vomiting. But any of tne forms of oKemia described later may assert 
themselves. Convulrions are the most common of the severe syroptomi, 
but are not as grave in significance as tn chronic nephritis. If treated 
promptly, recovery may follow. 

2. Czletwion of (he ademo.— Waterdoggiog of the lungs may oocut, 
sroducing serious dy^nma ; but this is sometimes chieQy dne to cardiao 
tailure. In any case it b serious. A milder degree of bronchial catarrh is 
quite comn30o. A rate but very dangerous complication is cedema of the 
glnttb, which calls for prompt treatment. 

3. Secondary in/ccuom . — The subjects of nephritis are always liable to 
secondary infection, and theso are pa^cularly apt to aflect the serous mem* 
branes ; therefore pleurisy, pericarcBlis, and peritonitis are not uncommon 
complications. The last two are very dangerous. 

Sequels: If complete resolutiou does not occur, the patletn will develop 
chronic nephritis of tne secondary type (see p. 1330). 

Diagnosis. — The combination of ^opsy, elbuminaria, heematuiia, casts 
and scanty urine usually makes the diagnosis quite easy. The differential 
diagnosb of acute nephntis from an exacerbation of chronic nephritb may b« 
difficult. Definite evidence of cardiac hypertrophy and arterial changes 
ate in favour of the btter. The presence of granular casts at the outset, 
or of fatty casts at any time, b snggestivB of ebrooio dbease. An infarct m 
the kidney which causes a pain in the back and hsematuria may simulate 
nephritb, but general ^jay b not likely to occur, nor are casts present b 
the early stages. Great reduction in the volume of urine b not usual. _ It 
mnst bo remembered, however, that infarcts may start foci of nephritis. 
Eigns of Ecplic endocarditb w'ould suggest infarction. In malignant nephro* 
Ecleroab there mar be a smart hounorrhage, but the abundant urine of low 
specific gravityand the cardio-vascoJarrigna would lead to a correct dbgnosb. 
The renal hmmonhage in the early stage of new-prowth of the kidney is so 
profuse that confusion with acute nephritb b not likely to occur. Sloreovcr, 
cpithelbl casts would not be foutul, though a large blood cast from the 
pmvb of the kidney b a very charactcrbtic feature. Pyelitb may give rbe to 
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soma con/usioti, aa there may be small haimorrhages, especially at the begin* 
ning. The presence of micTO-orgaiiiems in a catheter specimen and abandant 
blood corpuscles, with only a haze of albumin, in the absence of casts, will 
generally make the diagnosis clear. Moreo\'cr, general dropsy does not ooeux 
in pyelitis unless it sets up severe nephritis ns» a sequel. In any case of ha»ma- 
taria, especially when it is associated irith profound constitutional disturb* 
ance, loss of weight, tachycardia, continued fever and peripheral neuritis, 
the diagnosis of peri-arteritia nodosa must be considered {q.v.). Lastly, in 
septicffimia, particularly streptococcal and complicating an ascending infection 
of the urinary tract, the possibility of acute interstitial nephritis should be 
borne in mind. The diagnosis will be suggested by the presence of albumin* 
nria and oliguria, or by symptoms of orsnmia complicating eepticfemia. The 
diagnosis la usu-illy made post mortem. 

Prognosis. — ^Tho prognosis naturally depends on the severity of the 
disease. It is better in those cases where there is n discoverable cause, an 
acute onset, and where the patient comes under treatment promptly. Re- 
covery is usnally slow, and the criterion of the cessation of the acute stage 
is the disappearance of red blood corpuscles from the urine. 

Yolhara distinguished a separate form of acute nephritis under the name 
of acute focal nep^itb. Its onset is endden, and recovery is the rule. It b 
zecogrdsed clinically by the presence of hasmaturia and albuminuria without 
mdema, hypertcusion or urea reteutioo. There is little constitutional dls* 
turbaace. It is more frec^uent in children than in adults, and it is said to 
occur is epidemics. Its feriology is tbe same as that of acute diifuse nephritis. 
It is doubtful if it can be regarded as a distinct clinical entity, but we recoguise 
it to this extent that acute nephritb having these clinical features carries with 
it a good prognosis, and recovery is to be anticipated in 2 to 4 months. 
Mild cases recover sooner. When in addition to tbe above cLmcal pictare 
there is added hypertension, urea retention, moderate albummuria and some 
degree of auaimia, the course of the dbease b likely to be longer, and 12 
months' duration with complete recovery b not uncommon. We have experi- 
ence, too, of complete recovery after an illness of 2 years’ duration in severe 
cases of tbe above type. When in addition to tbe above there b considerable 
oedema and massive albuminuria with btematuria, and with or without hyper- 
tension, the ultimate outcome of tbe disease cannot be foretold, but in general 
terms a somewhat better prognosis should be given in ocute and subacute 
nephritis than the present condition of the patient seems to justify, esp^isUy 
for the reason that it encourages persistence with treatment. The disease 
b rarely fatal in the acute stage. In the subacute stage, namely, after tho 
first 3 weeks of illness, it may enter a stationary phase, bat if it docs not heal 
it becomes progressive. The patient may die from uraimia, secondary infec- 
tions or extension of the cedema to vital stmetnres. The longer the duration 
of the hcemattma, even if it be a misoroscopic hsmaturia, the more likely b 
there to he some permanent damage to the kidney, and the development of 
chronio nephritb. 

Treatment.— -(o) 1’bovhxxactic. — ^The best prophylactic measure is 
prompt and efficient treatment of any infective process liable to set up 
nephritis. There b evidence to show that the routine admmbtration of 
alkalb in scarlet fever diminishes the incidence of acute nephritb. The 
enucleation of obviously infected tonsUs, especially when an attack of tonsil- 
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litis bas been accompanied by albmmnuria and cylindcuria, is advisable. Tbe 
early administration of scarlatina antitoxin senun in a severe case of scarlet 
fever is prophylactic treatment of nephritis complicating this disease. 

(6) doRATiVE. — ^The indications ate to remove, if possible, the microbic 
or toxic cause at work and to ensure such pbyriological rest for the kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise and to conect 
the resulting ansemia. In this vay much may bes done to steer the patient 
towards recovery, althouirh we can do little to control the course of the 
inflammatory process. The patient is naturally kept recumbent in bed. 
To counteract the congestive effects of gravity, it is well to move him from 
side to side, and occasionally to put him on to his chest. He should be 
clad in a flannel nightgown, and be placed between blankets to guard against 
chills and to encourage free action of the skin. The room should be warm 
and well ventilated. If suppression of urine threatens, dry cups or poultices 
should be applied over the loins. This measure is sometimes successfully 
adopted to oiminiah hsmaturia. 

Diet . — In acute nephritis, the danger of overloading the inflamed kidney 
with nitrogenoua substances is hardly sniBciently recognised ; whilst in 
chronio nephritis the dietetic restrictions are apt to be too severe. The 
dictum that " in acute affections we concentrate our attention on the diseased 
organ, whilst in chronio cases we keep the genera) condition of the patient 
more in view,” applies particularly to the treatment of nephritb. Nitrogen 
retention b common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow’s milk contains 
4 per cent, of protein, which equals 0-66 per cent, of nitrogen. It will do 
little barm to aeprivo the patient of nitrogen for a time, end von Nootden 
advises restriction of the diet at the outset to froit juice, water and ssgar. 
^Vhere there b uo nausea, toffee b allowed, which, being composed of butter 
and sugar, throws no work upon the Iddney. It b generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
also be given, and as the patient improves the proportion of milk may be 
increased. It is unnecessary to give anything else for a few days. The 
excretion of mtrogen is reduced to its lowest level by giving a diet of fats 
and carbohydrates, when it may fall below that of a fasting person, as was 
shown hy Folin ; but excess of fat b inadvisable for reasons riven under 
chronio nephntis. It is well to restrict or withhold table salt and sub- 
stitute a mixture of formates, citrates and phosphates, such as rothm^ 
The fluid intake and nrino output should be measured, and a written record 
kept of total quantity of fluid taken in and excreted every 24 hoow. The 
patient Bhould not be allowed to be Ibirsty, but generally spea^l tl* 
amount of fluid allowed in the day should not exceed 3 pints for an adult 
or 30 oz. for a child of 12. There may be a sudden diuresis after some days, 
and it b a sign of recovery. It is sometimes termed a ” critical diuresis, 
and after its occurrence the quantity of water and milk taken way bo 
increased. A drink prepared by adding 1 pint of boiling water to 60 grains of 
potassium acid tartrate, half a lemon, and some sugar, stirred occasionally 
until cold and then stramed, may be allowed throughout in moderate quanti- 
ties. The citric acid and the tartrate become bicaibonatcs in the blood 
and tender the urine less irritating by making it less acid ; apparently it is 
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not as easy to render urine alkaline in a severe case of acate nepluitU as it is 
in the normal individual. Beef-tea, broth and meat juices are all to be con- 
demned as imposing work on the Iddney with very little corresponding 
nutritive advantage. 

General Treatment. — ^The bowels are kept open by a daily laxative 
such as pulv. jalapte co., magnerium enlphate or sodium sulphate, or a pre- 
paration of cascara. It is important to secnze an adequate and easy evacua- 
tion of the bowels, bat loose stools sbonld he avoided. Occasional constipa- 
tion is better treated with an enema than by a large dose of laxative. The 
function of the skin is promoted, and protection from chill is secured by 
keeping the room warm and well aired. The patient is nursed between 
blankets, and wears a flannel nightgown or a vest, preferably with long 
sleeves, under the night attire to which he is accustomed. By this means 
the skin is kept wann and at an even temperature. In addition, the patient 
should be sponged with hot water followed by friction with warm dry towels. 
More drastic measures are seldom called for in acute nephritis unless uncima is 
impending, when the hot-air bath may be of service. 

In the aente stage stimulating diuretics ate contra-indicated. Saline 
dinietics, such as potassium citrate, may be given. In so far as saline 
diuretics, such as potassium citrate, produces djuresls, they do it by raising 
the osmotic pressure of the blood, and thus drawing water from the cedematous 
tissues. Potassium citrate and bicarbonate, ^ to 30 grains of each, are given 
four or eix-houily in sufficient quantity to keep the unne mildly alknUne. 

Treatment op Complications.— For the treatment of renal failure, see 
TTfst mia Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
lines. (Edema of the glottb may call for scarifleation of the larynx or even 
tracheotomy. Convulsive seizures due to cedema of the btam (pseudo- 
uraemia} may bo relieved by lumbar puncture and removal of 80 c.c. fluid, 
when the cerebro-spinal fluid pressure is increased. Another method of 
treatment is the intravenous injection of 50-100 c.c. 50 per cent, sucrose 
e olutioD, or the rectal administration of 8 oz, 25 per cent, magnesium sulphate 
solution. Venesection may yield dramatic results when convulsive attacks 
are associated with right heart failure and peripheral venous congestion. 

ArTER-TREATMENT, — Bed is imperative until red blood corpuscles have db- 
appeared from the urine and b advisable until albuminuria has ceased alto- 
gether. This may be impossible, since acute bephritb may go on to ohronio 
nepbritis, but there b a considerable advantage in prolonging the rest as 
much as possible. Bread, bntter, vegetables, puddings, eggs and then fish 
may be gradually added to the diet, accord!^ to the given under 
chronic nephritb, as the hsmaturia and albuminuria diminish, but abstention 
from meat b advisable for some time, and meat extracts had better be alto- 
gether avoided. If anaemia develops, iron is given in the form of ferrous 
carbonate 45 grains, or ferrous sulphate 9 grains, daily in divided doses after 
food. Chills should be guarded agauist in every possible way, and the loins 
may bo protected by wearing a well-fitting cholera belt. 
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CHBONIO NEPHRITIS 
(a) SscoifDASY Type. 

It i3 generally agreed that dironie nephritis involving the paren- 
chyma of the kidney is diifasc from the first, thongh naturally the 
interstitial changes take longer to manifest themselves. It is certain 
that when parenchymatous neuritis has esisted for any length of time, there 
will be interstitial change as well. On the view here adopted, “ chronic 
parenchymatous nephritis ” or large white tidne^y is the sobaente stage of r. 
glomerulo-tubnlar inflammation. If the patient lives long enough, the adne; 
will pass into the contracted stage, formerly known as small white kidney. 

iEtiology. — It is most frequently the sequel of scute nephritis, though 
the iuitial attack ma^ have been so mild as to have escaped notice. Severe 
forms of tozmmic kidney, snch as mercury poisoning, and the kidney of 
pregnancy, as also nephrosis, develop into chronic nephritis if they fail to 
clear up. 

Patholo^. — The kidneys are swollen. The capsule strips easily, leavmg 
a smooth whiUsh^grey or mottled surface on which the engorged stellate veins 
are very obvious. On section the cortex is increased in thickness and pale in 
colour; the normally distinct fine radial markings are blurred ; the pyramids 
are relativel;y engorged and contrast with the pale cortex. Microsc(micall;r. 
the glomeruli are large and irregular, with an Increase in the number of snclei. 
and individual endothelial cells have undergone hyaline or fatty degeneration 
Proliferation of the cells of Bowman's capsule is found with crescent formation, 
sad B^csion of the visceral to the parietal layer of Bowman's capsule. There 
is peri-glomerular infiltration of leucocytes, and the capillariea outside the 
glomeruli are engorged with blood, the glomeruli themselves being relatively 
uloodleas. The cells of the convoluted tubnies undergo cloudy swelling end 
fatty degeneration to o greater or less extent. Desquamation of the cells 
occurs, and the tubules contain hyaline and epithelial casta, or red and white 
blood corpuscles. In some cases of chronic nephritis the tubule changes are 
most marked, and the glomeruli arc relatively little affected in the earlier 
stages of the ^ease. As time goes on fibrosis increases, the kidneys ehiiak in 
size, their surface becomes graunlar, and the capsule thickened and adbuenh 
The kidneys are tough on section ; the whole surface is a more uniform 
brownish colour, or in extreme cases of fibrosis, whitish-grey. The cortex « 
narrowed; the cut vessels may be a little prominent. Hicroscopically. ^^^y 
of the glomeruli may have undergone hyaline degeneration and fibrosis. In 
others, crescent formation is marked ; there is increase of fibrous connective 
tissue around the capsules, aud small cell Infiltration. The tubnies tend to 
dilate and become tortuous, and their lining cells flattened. In others there 
is hypertrophy of the tubifles to compensate for units which atrophy and 
disappear completely. In some cases the vasa afferentia undergo intimal hy^r- 
plasm and fatty degeneration, and there may bo hypertrophy of the media. 
\\Tien the blood pressure was persistently raised during life, the heart, especi- 
ally the left ventricle, will be found hypertrophied. The aorta is thickencu, 
and ordinary atheromatous changes may occur at an unusually early age. 

Symptoms.— Acute nephritis may pass into the subacute phase and pto^'e 
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fatal in 2 or 3 months, or Trith eomo meaflure of recovery of general health 
it may become chronic nephrifcu, The coarse is varied. Frank hffimataria 
disappears but microscopio hasmatutia generally persists. (Edema becomes 
less. In severe cases it persists, in others it disappears completely. Blood 
urea and blood pressure may return to normal. That the disease has not 
healed is sho^m by albuminuria, microscopic hsmaturia and the presence of 
casts, epithelial, granular and hyaline. There may ha some degree of asthenia 
and anjemia. In some cases after a period of months or it may be years the 
blood pressure gradnally rises and the heart hypertrophies. At this stage of 
the disease retinal exudates, “ cotton woo! ” patches, appear ; flame-shaped 
h«morrhagc5 may be seen together with papillcodema and cedema of the 
retina. With failure of power of concentration the urine output increases, 
specific gravity falls and the alfanmmntia may diminish. At any stage in 
this progressive disease urea retention may supervene together with symptoms 
of urajmia. It is not uncommon for a patient with chromo nephritb to live 
1, 2 or even 5 years. "With an interval of 2 to 5 years of moderate health the 
disease may last 7 years, and if chronic nephritis develops from toxaimia 
of pregnancy, end rarely following scariatmal nephritis, the doratjon of the 
disease may be up to 16 years. When hypertension develops death may be 
due to cerebral hsemorrhage. It may be due to inteicurrent disease. ITreemia, 
or a Combination of luannia and heart failure, is the common termination. 

In another group of ca^s either the acute phase passes unrecognised or 
the dUeau begins insidiously with malaise, cedema, albuminuria, microscopio 
hsematuria and cylindruria ; or the presenting symptoms may be languor, 
amemia and digestive disturbance. In some such cases the cedema and 
smbumiuuria may be considerable, the albuminuria amounting to 0*6 ox even 
I'O percent, measured by Ksbach'e method. These cases differ from nephrosis 
because of the presence of bffimatuxia and cylindruria, or because of the 
presence of a raised blood pressure or rabed blood urea. In this type of 
subacute or chronic nephritis with insidious onset and unrecognbed eetiology 
the outlook is generally bad. Utoiinia is the likely termination. 

Diagnosis. — The combination of dropsy, ansmia, albuminmia and 
cylindruria generally makes the diagnoab of chronic nephritb easy. In the 
dropsy with albuminuria of failing heart the cedema first occurs in the most 
dependent parts, while in nephritis the eyelids are first affected. In cardiac 
dropsy the liver will probably be enlaiged and tender, and the urine will be 
high in colour and loaded with urates ; the only casts it will contain are hya- 
line; renal function b not seriously unpaired. Amyloid kidney may be accom- 
panied by cachectic dropsy ; but the heart will not be hypertrophied and 
the blood pressure is not rabed. Moreover, a cause for amyloid dbease, and 
the presence of amyloid disease elsewhere, ate usually obvious. As a matter of 
fact the association of amyloid dbease of the kidneys with chronic nephritb 
is not uncommon. 

If there is no cedema the diagnosis has to be made from functional 
albuminuria, residual albuminuria and malignant cephrosclerosb. Func- 
tional albuminuria only occurs before thirty and generally about puberty, 
albumin is absent from the urine secreted ia the recumbent postuw, casts are 
absent, with the possible exception of the h^Une variety. Ilesidual_ albu- 
minuria, an uncommon condition, b not an indication of a progressive dbease. 
The term b used when albuminuria, which b generally slight, persbts after 
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an attack of acute oepluttis, and when there is no other evidence of chrome 
nephritis. In malignant nephrosclerods the patient is generally over 33 years 
of age. 7here is no history of acnte nephritis or of renal cedcma. In the early 
stages renal fonction is normal and the erythrocyte sedimentation rate is not 
raised. 

Prognosis. — ^The outlook in chronic nephritis is always serious. It is 
essentially a progressive disease, bat vritb care life may be prolonged for 
several years. Death may occur from urmmia, heart foilorc or secondary 
infections, lletinal changes make the prognosis more serious, and “ woolly*’ 
exudate with swelling of the optic disc generally foretelb death within two 
years. Bctinal hsemorrhages and discrete white patches of degeneration in 
the retina are, however, of less serious significance. 

Treatment. — It is essential, as a prophylactic measure, that the ireat 
ment of all cases of acute nephntb should be thorough and prolonged. 
Septic foci, especially In the tonsils, should bo looked for and thoroughly 
treated, ns also should any syphilitic or malarial infection. Confinement to 
bed is only advisable during exacerbations, when dropsy is marked, or when 
unemia is threatening. The skin should always receive attention, and 
patients should sleep between blankets and be careful to avoid exposure to 
cold and wind. 

Di«t.--Th«ie has been a tendency to restrict the protein intake too much, 
since there is no evidence that the albominuria is i^nenced by the smotmt 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the blood, while fats 
should be avoided to diminish lipsmia. That such a diet may markedly 
reduce oedema is true, but not necessarily by raising the protein content of 
the bloo^ Probably the diuretic action of the urea formed from the high 
protein ^et is partly responsible. It is, therefore, wise to estimate the blood 
urea and, if it is not raisM, to carry out the urea concentration test (p. 1306), 
and only to make use of the high protein diet if this test shows at least 2 per 
cent, of urea. If it is below that figure the protein intake may be calculated 
on the basis of 1 G. of protein a day for every kilo of body-weight. Natur- 
ally, meat extracts and cellular organs, such os liver, kidney and sweetbread, 
sbodd be avoided, because they contain a large amount of puiin ; that has 
to be excreted by the damaged kidney, which eliminates uric acid with 
difilcolty. This is contrary to the principles of physiological teat but, equally, 
such restrictions of diet must be avoided as would lead to failure of appetite 
and consequent wasting, while incapable of diminishing the albummuiw- 
A much greater variety of diet than is usually allowed might be permittee ; 
cooked eggs aud dishes made from eggs may certainly be takem ^ ^w eggs, 
however, contain certain indetemuoatc substances which may irritate tbe 
kidney. The distinction drawn between red and white meat is fallacioM. 
Red meat is assumed to be more injorious, presumably because it is suppo^ 
to contain more purin, whereas the reddest meat contains far le-ss than 
sweetbread. Chronic uephritics should not be restricted to milk, which is too 
dilute a form of food for them, and may increase the dropsy. M entirely 
salt-free diet is not to be recommended, though moderate restriction in tnu 
respect is probably wise. Salt can 1^ replaced by lemon j'nice or ruthmo*- 
In this way we can avoid increasing the miseries of an incurable disease by 
unnecessary restrictions. If nitrogen retention exists ns shown by estima- 
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tions of blood urea, a diet poor in protein shoold be taken on one day in each 
week. Indeed, a day when tbo diet is restricted to fruit and sugar is often 
as useful in chronic nephritis as is the day of vegetable and egff diet m diabetes. 
But prolonged nitrogen starvation is as bad for the nephritic as for any one 
else, and in some cases increases the watcr-Io^^g of the tissues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which, case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
Tea and coffee used to be forbidden, because of the methyl-purins they 
contain, but in our opinion this restriction is unnecessary. 

Diuretics . — Diuretics should be used with caution in chronic nephritis. 
When there is marked cedema the fluid intake should be limited to a litre or 
perhaps 2 pints in the 24 hours, but the patient should not be allowed to be 
thirsty. In some cases the administration of potassium salts by mouth acts 
as an efficient diuretic (vide treatment of nephrosis). Saline diuretics in the 
form of citrates and acetates may be safely given, provided that the dose is 
moderate, and that the possibility of alkalosis developing in severely damaged 
kidneys is rememhered. Urea roav be given in those cases in which the 
blood urea is low, and in which the danger of a rising blood urea is not 
anticipated. The caffeine group of drugs should be employed with caution, 
and when used they are best mven in small doses, and then withheld if 
diuresis does not result. Tbeo^yllioe and sodium acetate grs. 4, or theo- 
bromine and sodium salicylate (diurettn) grs. 10, administered twice or three 
times daily may be prescribed if there Is no hsmatoria. In genera) terms 
organic mercury preparations are contra-mdicated in ebronio nephritis on 
account of the danger of merenty-potBoning. Kcvertbcless, in cases in 
which cedema is persistent, renal function is adequate and there la an 
absence of ansemla, injection of metsalyl (salyrgan) may sometimes be used 
with advantage. Sixty or 120 grains of ammonium chloride ore given on 
each of 2 days before ^ to 1 c.c. of the drug, and, if tolerated, tlua treat- 
ment is repeated at intervals of 5 to 9 days. (Edema in chronic nephritis 
may be in part due to heart failure. Id this case digitalis may prove a 
valuable and efficient diuretic. A raised blood pressure Is not a contra- 
indication to its use, 

A marked feature of chronic nephritis is the defective adjustment of the 
kidne3rs to varying water supply. As in acute nephritis, the drinHog of 
large amounts of fluid may, therefore, merely increase the mdems. 

As explained under Acute Nephritis, the saline diuretics are the least 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the cedema. Drea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. 

Diaphoretics , — Diaphoretic drugs are not suitable for the routine treatment 
of chronic nephritis, as a moist perspiring skin renders the patient 
liable to chilla — ^always a danger in Um disease- A course of hot-air baths 
may sometimes be helpful when there is evidence of salt retention. If they 
are followed by diuresis they are doing good. 

Purgation . — Although efficient action of the bowels must be mamtamed, 
habitual loose stools ate to be avoided, because they weaken the patient and 
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I'loniote the* absorptioa of intcatinal toxiia. The special Habilitj- to tnor* 
curialiara renders calomel unsnitable for routine treatments , 

yJwpwnc^Hrc.— The patient is placed in a cardiac bed with the head 
raised and feet lowered for a day or two before acupunctiue is performed 
so that the flnid gravitates into the lower limbs. The preparation for flcupunc- 
tore consists of a raacUntosli sheet placed under the lower limbs, and 
arranged to form a chute leading into a pail on the floor : the lower runh« 
from the knees to and including Ibo toes aro cleaned with ether soap, and 
then with yiirit, and placed on sterile towels : the skin is covered with s 
coating of Lassat’fi paste. Acupunctiue is performed with a medium sired 
trocar from a Southey’s tube set, the trocar being stabbed through the paste 
and skin to tho suheotaneous tissues. Beginning at the side of the tepdo 
Achillis, 15 punctures are made in line posteriorly in the lower two-tbirds 
of the leg. Two lines of punctures about one inch apart ate made in each 
leg. Each leg is then wrapped in a piece of sterile jaconet, wrapped firmly 
round the tlugh immediately above the knee, and secured with adhesive 
tape. Below the jaconet is wrapped loosely round the limb forming a tube 
which conducts the fluid into tho mackintosh gutter at the foot of the bed. 
Drainage may continue for a week. By this method fluid may even be 
drained from serous cavities when there is marked dropsy. 

Decaysulotion.— This procedure is now reserved for tho treatment of 
oedema in the nephrotic type of Bright’s disease if adeqoate treatment on 
coDfiervative lines has failed to relieve it. 

Climate is a valuable help. In this country, Veotnor or anywhere on 
the south coast from Bournemouth westward is the most suitable climate 
that can be obtained. Egypt generally suita such patients particularly weU. 
Madeira or California are also quite suitable. The wind and the more violent 
fluctuations of temperature on the Riviera render it much leas adyiaable. 

Treatment 0 / complication*. — These ate urtenua, heatt faiiare and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitis. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that tho kidney, once clirpnic 
nephritis is established, caonot completely recover, and the main thing i9 ^ 
attune the mode of life to a low key, subjecting the patient to as little strain 
as possible. He may have a considerable variety of food, provided that the 
intake of protein is regulated in the way described above, and that he tftkee 
little puiin and salt. Ho can be beljped by saline diuretics and unimtot^ 
preparations of iron, such as liquor ferri ecetatis. He will do nil the better 
if b^ medical man realises that many of the metboda recommended m the 
treatment of this disease ate impotent, where not actually harmful. 


(6) Primary Tyfe — Rbkal DvsnioTBOpay 
Chronic nephritis may develop withont any known cause. In such a case 
there is no past history of aente nephritis; of symptoms of Bright’* di^®***l 
such as oedema, bmmaturis or p^ in the back ; nor indeed any hiitory 01 
infection, such as scarlet fever or tonsillitis to which the onset of the^wse 
can he attributed. The complaint may be found accidentally hr the o»* 
covery of albumionria in the coarse of routine examination. More often 
the diagnosis is first made at a later stage of the disease when there U com* 
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plaint of asthenia, ansemia, or liability to fatigne. Sometimes, indeed, there are 
no symptozQS of the disease ontH it has reached the terminal stage of unemia. 

Etiology. — This form of chronic nephritis probably belongs to the 
gronp of congenital-developmental diseases of inborn and familial type, as 
defined by Parkes Weber. According to this view certain forms of chronic 
uephritia are inborn constitational diseases which, though they may manifest 
themselves soon after birth, may sometimes be delayed in their appearance 
until years later. When the disease runs its course and ends fatally within a 
few wee^ or months of birth, there can be no donbt of its having been 
present in utero. When it does not manifest itself until after many years of 
antecedent good health, we may assume that the disease was only potentially 
present at birth, the inborn tendency to its development being due to a 
congenital tissne inferiority or dysbiotropby. The re-asons for this view aro ; 
(1) the absence of a discoverable ©tiology already referred to ; (2) the not 
uncommon familial occurrence of the complaint ; (3) the finding post mortem 
of congenital abnormalities in the ladneys or urinary tract ; and (4) that in 
its course, wWch is latent, progressive and invariably fatal, the malady 
resembles many other diseases which belong to this eoagenital-derelopmeutal 
class. 

Famifial h<trfu>TThaQic mphritit, which w also hereditary and apparently 
congenital, is a rare condition. In one &inily 16 cases occurred among 
28 individuals in 3 generations, 8 being in males, 7 of which ended fatally 
in early life, sad 8 in females with only 1 death. The disease evidently 
runs a more benign course in the female. In one patient the first s^ptoin 
occurred when omy 3 weeks old, in another when 2 years old. while in the 
reraainiog cases the onset was quite early in life, hlost of the cases have 
been characterised by recurrent attacks of hsmatuna, sometimes consider- 
able in amount. As such attacks may be preceded by an increased nitrogen 
output, some inherited form of protmn sensitivity seems a possible factor. 
As deafness may also be familial, it is interesting to note that it was marked 
in 5 of the 16 patients, and one otherwise bealtby member of tbe family 
was also deaf. The condition usually tenninstes in ursmia. 

Pathology. — ^The kidneys are small, pale and fibrosed. One kidney may 
be smaller than the other. Congenital defonnity is not uncommon : occa- 
sionally one kidney is absent or represented by only a nodule of fibrosed 
tissue, from which an atrophied ureter has its origin. On microscopic examina- 
tion there is dlltasQ fibrosis of the Iddneys ; many glomenill are atrophied, 
others show varying degrees of inflammatory reaction. 

Symptoms. — ^In the rare cases that appear in infants of a few weeks or 
a few months old, the symptoms are those of uraemia, namely, dyspepsia and 
loss of weight leading Co diarrhoea, vomiting and cachexia. In those that 
develop about the age of puberty the disease may cause infantilbm (renal 
dwarfism) ; and bone deformities resembling rickets often develop, and may 
bo associated mth a low calcium content of the blood, leading in some 
instances to a compensatory enlargement of the parathyroids. In one gronp 
of cases there is cardiac hypertrophy, a considerably raised blood pressure, and 
retinitis. In these arteriolar changes (diffuse hyperplastic sclerosis) are found 
post mortem. In others the blood pressure is normal or Bufanonnal. Li 
another gronp (first described by Bow Bradford in 1904) the disease makes 
its first appearance between the ages of 20 and 30 years. It may appear 
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Buddenly ia the form of uraemia without warning, and become rapidly fatal. 
Even in those cases in which tho kidneys are fonnd post mortem to bo white, 
fibrotic and greatly reduced in site, with diffuse ^ammatory changes of 
long standing, early adult life may have been apparently perfectly healthy, 
and eymptoms of the disease may have been present for only a few months. 

Differential Diagnosis. — Loss of weight, a eenso of fatigne, anffimia and 
dyspepsia, may have beeu so marked aa to raise the question of tuberculous 
disease or neoplasm. When there is marked asthenia and pigmentation, 
Addison’s disease may be suggested, or the differential diagnosis may lead to 
the suspicion of pernicious ansomia. In cases with high blood pressure a 
juvenile form of hyperpiesia moat he excluded. When there ia thirst, marked 
polyuria with urine of low spedfic gravity, the possibility of diabetes insipidus 
arises. 

Treatment. — The disease is essentially progressive, and treatment can 
only be symptomatic, 

BENIGN NEPHROSCLEROSIS 

Synonym . — Nephrosclerosis with Benign Hypertension. 

In this form of renal disease the vascular changes are of greater import- 
ance than the renal — indeed, it is in fact primariu^y a vascular ^ease, the 
disorder being one of diffuse hyperplastic sclerosis, and it will be only necessary 
to make a brief reference to it here. 

Etiology.— This is tho same as that described under benign essential 
hypertemion (see p, 1099), 

Pathology. — The chief Iddnoy changes are in the smaller arteries and 
arterioles. They are described on p. 1070. In contrast with malignant 
nephrosclerosis, there is only hyaline and fatty degeneration of the thieke^ 
intima. There may be renal ischtemia end consequent irregular contraction 
and hbrosis of the renal patenchynaa. In aome cases lids condition is marked 
and a granular contracted kidney results. There is then a patchy fibroas of 
glomeruli with tubular atrophy and secondary interstitial changes. This 
fibrotic atrophy is secondary to the diffuse hyperplastic sclerosis, and it is 
because of its patc^ distribution that renal function is not impaired. 

Symptoms. — These are those of benign essential hypertension (see 
p, 1 100). In some cases the urine contains a trace or thin cloud of albumin, 
and there may be excess of hyaline and granular casts. Given this clinical 
picture the differential diagnosis &om chronic nephritis is made on the ab^ce 
of a past history of acute nephritis and the absence of renal function f^n«« 
In tbe second place there are occasional cases in which unilateral renal disease 
is the cause of the hypertension. If this is discovered in chUdhood or esrly 
adult life removal of the diseased kidney may be followed by recovery from 
the hypertension. In the third place benign hypertension may progress to 
malignant hypertension and terrauiate in anemia. 

Treatment. — See that of hvp«rt«nsion (pp. 1101-1103), the heart w 
hypertension (p. 1030), and renal nrsemia (pp. 1314, 1315). 

HALIONANT NEPHROSCLEROSIS 

Synonym. — Nepbroscletosia with Malignant Ilypertension. 

Aj in the case of benign nephrosclerow, the vascular changes are of greater 
importance than the renal (see above). 
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This disease is called malignant neplirosclcrosis because the kidneys arc 
severely affected, so severely in fact that the disease in them often determines 
the fatal issue in the form of urxroia. 

etiology. — This is the same as that described imdcr malignant essential 
hypertension {see pp. 1099, 1101). 

Pathology. — ^The chief kidney changes ate in the smaller arteries and 
aerterioles. They are described on p. 1336. In contrast with benign 
nephrosclerosis, there is, in addition, fibrinoid necrosis, especially of the 
intima. 

Symptoms. — ^These are those of malignant essential hypertension (see 

1101 ). 

Diagnosis. — ^The differential diagnosis of malignant nephrosclerosis from 
chronic nephritis depends on the fact that in the former there is no past history 
of acute or chronic nephritis, nor is there renal oedema. Further, in malignant 
nephrosclerosis there is a greater tendency to hemorrhage, the blood pressure 
is generally higher, and in relation to the degree of toiemia the blood urea 
is often lower than in uraemia, due to chronic nephritis. Retinitis is common 
in chronic nephritis, but is present in prncticaUy every case of malignant 
nephrosclerosis. Papillmdemais a most important diagnostic sign of malignant 
nephrosclerosis. It does not occur in chronic nephritis when the blood pressure 
is about the norma! level. 

Treatment.— See that of hypertension (pp. 1101-1103), the heart in 
hypertension (p. 1030), and renal anemia (pp. 1344, 1315). 

NEPHROSCLEUOSIS WITHOIT ilYPfiRTEKSIO.V 

Synonym.— Senile or Atheromatous Kidney. 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it is only Eccess.iiy to deal briefly with the 
aflectioD. 

Pathology. — The kidneys show depressed red areas, which arc due to 
contraction of fibrous tissue along the distribution of particular interlobular 
arteries, aud, therefore, texid to be conical iu form, with their base to the 
surface of the organ. There is an absence of cardiac liyperttophy ; the 
pressure in the diseased arteries falls below that necessary for glomerular 
excretion. The afiected glomernli accordingly sitrink. and the connective 
tissue around them becomes condensed and thickened The degenerate 
glomerulus and its capsule fuse together, and undergo f.\tty and fibrotic 
changes. The atheromatous kidney is. therefore, generally due to .atrophy 
following ijisufficient circulation, with consequent fibrosis. 

Symptoms and Diagnosis. — ^Tbere may l>c gradual failure of the physical 
and mental powers— described by Allbutt as “ contraction of the spheres of 
bodily and mental activity "—rather than the more dramatic events of 
malignant nephrosclerosis. There is a trace or more of albumin in the urine. 
The radial artery 5s thickened and tortuous. The blood pre-ssure is not high, 
and there is an absence of cardiac hypertrophy. Death by cardiac failure or 
intercurrent affections is the commonest ending, while cerebral hicmorrhage 
and ursmia are unlikely. 
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URAEMIA 

Uncmia b a luetabohc disaster conseqaeot ou a sulllcieutly severe degree 
of renal inadequacy. Tbia mav be dae to disease of the Jddney itself or to 
changes elsewhere reacting on the kidney. Since the consequences are similar 
in these two events, it will be convenient in the first place to consider tie 
biocheroistrr of nttemia in general. As the name implies there is a retention 
of niea in the blood, but this is not the whole explanation of the condition, 
for 83 long as the kidneys arc sonnd, lai^e amounts of nica can be taken 
without any harmful effects. It is a vutal necessity that the internal medium 
of the body shall be kept as constant as possible and the kidney is perhaps the 
most important agent in effecting this. Moderate departoics from the 
optimum are possible for certain constituents of the blood, but the acid-base 
equilibrium can hardly be permitted to vary at all. By vaiying the reaction 
01 the urine the healthy kidney can speedily correct any departure from the 
normal, '\Vhen the pH is diminished the respiratory centre is stimnlated to 
expire more CO^, but for the elimination of non-volatile acids the body Las 
to rely upon the Wdney. Not only can it excrete more acid, bnt by converting 
urea into ammonia it can neutralise acids formed £rom the breakdown of 
proteios, and in this way also conserves the sodium of the body which would 
otherwise be drawn upon for that purpose. \VheQ the Iddney is diseased, 
not only does this mechanism fail, but acid sodium phosphate may bo retained, 
the COy combining power of the blood plasma falls and acidemia resnlU. 
On the other hand, it the pH oftbe blood rises, whether by excessive ingestion 
of alkalis or by loss of chlorides from repeated vomitmg or even severe sweat- 
ing, alkalsmia results. Ibis is the more harmful in the presence of ansmla, 
since hsemoglobin acts as a buffer, helping to keepthepH of the blood cosset. 
Alkalsmia in itself damages the function of toe Udney, and if in addition 
that organ is already diseased a vidoos circle is set up. 

If kidney function fails from any of these causes, metabolites will acenmn- 
late in the blood, and urea being one of the most abundant, its increase will 
naturally be the most marked. Its retention is, therefore, a conseqaenco pd 

notacauseofursmia ; norisit, as has been stated, a compensatory mechanisni 

to maintain the osmotic pressure in the tissues, for the simple reason that as 
urea can travel through cell membranes it docs not develop osmotic^ pressure 
at any bounda^ within the body. That in addition to urea retention there 
is some perversion of metabolism is shown by the relative as well as the absolute 
rise of amines other than urea in the blood end cerebrospinal fluid. That this 
plays a part in the rnicmic syndrome is shown by the absence of certain of 
its symptoms when there is complete suppression, such as results from 
blockage of the ureter of a single kidney — ^AscoU’a nriusmia. Thus, meo^* 
dlstorbances, sadden amaurosis and epilentio phenomena are lacking, while 
the ontstanding characteristics are bodily weakness and langupr leading 
to progressive mental weakness and exhaustion, often terminating fatally 
witn great suddenness. 

We may, therefore, come to the conclusion that the biochemistiv of 
uncmia can be expressed as an interference with renal function, resmting 
in the ncctimulation of normal and abnormal metabolites, with a disturbance 
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of the Bcid-basa eqtullbriHm in tha Wood, which in itaeJf is capable of further 
damaging renal function. 

"We are now in a position to contrast (1) extja*jenal mrenjia, where alfchougji 
the kidney fails in its function, organic disease of the kidney is not the primary 
fault, and (2) renal ursemia primarily due to severe kidney disease. In this 
type interference with the urinary outflow, a septic condition of the urine and 
ischcemia of the Iddney may each contribute to the final disaster. 


Extha-renal Ur.£iiiA 

Alkalosis (see also Alkalosis, pp. 105-408). — ^This is a toxic state charac- 
tensed by malaise, gastro-iatestiaal distorbance, and a variety of nervous 
symptoms due to an increase of the COj combining power of the blood plasma. 

Etiology.— Alkalosis is caused by giving too large doses of aodium 
bicarbonate or other alkali. The minimum normal tolerance of alkali by 
mouth seems to be the equivalent of 15 g. of sodium bicarbonate in 24 boura. 
If a patient develops alkalosis^when taking this quantity of alkali or less, some 
predisposing factor will be found. As already pointed out, such factors are 
anzeroia, kidney disease, or vomiting. 

Symptoms.— The toxic symptoms caused by giving too large doses of 
sodiom bicarbonate or other alkali appear from 4 days up to 4 weeks flora 
the beginning of treatment (Cooke). The patient complains of malaise, 
dizriness, constipation and headache, which commonly takes the form of a 
sensation o^ressure on the vertex. He becomes nervous and irritable, often 
resentful. There is loss of appetite, distaste for food, nausea and vomiting. 
The patient becomes drowsy m the day and sleepless at night. Respiration is 
slowed, the pulse rapid, the face flushed, and the body peispiring. There is 
aching or actual pain in the trunk and limbs, with tenderness of the muscles 
on pressure, and increased muscular irritability. In the eevorest cases there 
may be tetany or epileptiform convnlaions, and if the condition is unrecognised 
the patient may become comatose, with incontLaence of urine and fsces, and 
die. In addition to the above symptoms, a dry furred tongue, thirst, and at 
a later atage dianhcea are common. The urine is alkaline, except sometimes 
in the early stages. It contains a traco or cloud of albumin. The deposit may 
contain hyaline or granular casts, and a few red and white blood corpuscles. 
Rena) funetjou h impaired, as is sbowu in nearly all eases by area reteotjon, 
and in some by failure of the jfower of urine concentration, which results in 
the excretion of urine of a constantly low apecific gravity. There may also 
be a considerable polyuria, amounting to 2 or 3 litres in 24 hours. In most 
cases reported the dose of alkali which has caused alkalosis has been the 
equivalent of 20 g. of eoclium bicarbonate given daily for 4 days or more. 
More usually the toxic dose has been the equivalent of 30 to 60 g. of sodium 
bicarbonate daily, and larger doses than this are naturally all the more likely 
to produce the condition. 

Diagnosis. — Alkalosis must bo suspected whenever a patient taking 
alkali develops symptoms of malaise, headache, constipation, digestive dis- 
turbance, or change in the personality. The diagnosis is established by an 
examination of the blood. The blood urea is commonly raised to 60 or 80 mem. 
per cent., and may reach the high figures found in renal anemia. The almli 
reserve, which normally varies between BO and 76 c.c. CO* per 100 c.c. of 



1340 


DISEASES OF THE KIDNEYS 

plasma, increases to 90 c.c. or more. The chloride content of both blood 
and urine may be low. The GO, combining power of the plasma is the 
most important observation to make, becanse it precedes the rise of blood 
urea. 

Treatment. — The administration of alkalis is iramcdiatelpr discontinued. 
Acid podimn phosphate, ot. 10, three times daily after food is administered. 
If the case is under close observation, and if repeated estimations can be made 
of the alkali reserve, larger doses may be prescribed, but on account of the 
danger which exists, ouing to renal damage, of a rapid change from alkalosb 
to acideemia, come authorities are oppos^ to giving acid in any form. In 
any case, it is umvise to prescribe ammonium chloride, 

Gastko-benal Uremia. — Repeated vomiting from any cause may induce 
alkalosis and thus be responsible for unemia. In acute cases with Blbuminaiis 
the differential diagnosis from renal ursemia is made clinically on the high 
specific gravity and high urea content of the nrine. In chionio cases a com- 
plete blood examination and the observation of the degree of alkalosis may he 
rcqnired to exclude renal ormcnia. 

Diarrhoea may be responsible for uncmia, both on acconnt of the loss of 
fluid and the resultant loss of chloride. Rut in this case the ursmia Is associ- 
ated with the opposite condition of ncidosis, oa may be established by the 
estimation of the alkali reserve. In acute cases, treatment is by intravenoos 
injection of 200 to 400 e.c. of a 2 per cent, sodium bicarbonate solution. 

lechamio Uramia . — It is interesting to observe that three such apparcotl 7 
diverse conditions as malignant hypertension, crush syndrome (?.v.}, ana 
concealed uterine accidental hsmorrhage can each lead to urmmk through one 
common factor— iscbmmia causing autolysis, which sets free toxic material 
that damages the kidney tubules. 

Renal TJRAsinA 

This typo of uimtoia belongs to a different category from that of £x^* 
renal Urmmia, because it is prioiArily due to severe kidney disease of wluch 
it is a complication or a terminal pbnec. A raised blood urea is the distinguish- 
ing feature of ursmia. Nevertheless, the term renal unemia is used in a 
clinical sense, both because the diagnoris can often be made without an 
estimation of the urea in the blood, ond because, on occasion, the patient 
may suffer from uraemia before the blood urea is appreciably rabed. Renal 
uncmia varies greatly iu its symptomatology, but, as Cbfford Allbutt pointed 
out, it is generally charactwised by lethargy, ansuiia, headache, nausea, 
retinitb, convulsions or coma. 

(i) The cerebral symptoms may be produced by a dbturbance of the 
cerebral circulation due to cedema of the brain, or to spasm of one or more of 
the cerebral arteries without a rise in the blood urea. In cither case a rabed 
blood pressure b the determining factor. In the acute cases, headache, 
vomiting and bradycardia are the important clinical features, and because 
of the rise of blood pressure which characterises the attack, it is described ss 
a hypertensive cerebral attack. Even in cases with a high blood urea the 
cerebral symptoms may be due to dbtntbance of the cerebral circidation, 
and treatment by lumbar puncture or venesection, according to the indica- 
tions provided by the particular case, may abort or cut short the attack. 
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{Vide Piagaosis.) Ifc is possible that the secretion of a pressure eubstance by 
ischEenuc kidneys may be a factor in producing this hypertensive attack. 

It may be concluded that some of the symptoms of renal nnemia are due 
to a tosffimia acting on the nervous system caused by the abnormal metabolic 
products resulting from inadequate excretion by a diseased kidney. An im- 
portant part of the clinical syndrome is due to a faiJxire of the Jddneys to 
maintain the normal hydrogen-ion concentration of the blood. The acidsemia 
that results is in park due to a failure of the Jddneys to excrete acid phosphates 
(Marriott and Howland). Other symptoms, such as increased nerve excit- 
abib'ty and localised muscular twitchiugs, have been attributed to a fall in 
the blood calcium by de Wesselow, and Ixod Bennett compares such twitch- 
ings with those of tetany. Lastly, the disturbance of cerebral circulation, 
whether due to cerebral oedema or vascular spasm, may play a part. On 
these several lines we are approaching an adequate explanation of the 
ursomic syndrome. Lastly, account must be taken of the possibility of the 
secretion of a pressor substance by ischxmic kidneys being a factor in the 
causation of the urfemic state. 

Symptoms.— A convenient clinical classiheation of the types of urasmia 
is : (1) enthral in the fulminating and acute cases ; (2) Stifiraiory where 
acidsmia is predominant ; aod (3) Gastro-inltttinal in the chronic cases. The 
terms acute and chronic apply to the unemia and not to the disease responsible 
for it. But each oftbeae types is really nervous m origin. Usually the hrst 
type begins wth severe headache. Drowdness and twitcliings of the face 
and bends follow. Tbe.se twitebings bare been attributed by de Wesselow 
to a fall in blood calcium, and Izod Bennett compares them with those of 
tetany. The twitchiugs may become aggravated into epileptiform con- 
vulsions, and the diowsiuess may deepen into coma, ending in death. 
Eat several important departures from this course may occur. Sudden 
loss of vision, amaurosis, is not iofrequeot, although the fundi may not 
show the changes characteristic of albuminuric retinitis. Local palsies, 
hemiplegia or monoplegia, may come on spontaneously or after a convulsion, 
and are frequently due to small vascular lesions. Intense itching of tie 
skin, tingling and numbness of the extremities, muscular cramps or insomnia 
may usher in the more serious symptoms. Sudden mania or delusional 
insauity inaj^ be the first and a vciy misleading symptom. The cerebral type 
is often rapidly fatal, but convulsions and amaurosis, though more striking, 
are less grave than the other symptoms. In the epidemic of war nephritis 
wo saw seven instances of uremic convulsions with complete recovery from 
the nephritis. 

(ii) The commonest res^jiiatory symptom is dyspneea, oftenparoxysmal, to 
which the name of ursenue asthma is given. It is associated with a fall in 
tbo COj of the .alveolar air from the normal 5 per cent, to 3 per cent, or lower. 
There is diminished alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attentioa to the hissing character of the 
respirations in this condition. In all types of urremia there is a tendency 
to stomatitis, and this is perhaps particolarly so in urajmie asthma. 
combination of dyspnma of a biesiDg character in a drowsy patient with 
bleeding gums often characterises the terminal phase of uiflcmia. At tot 
there may be no signs in the chest except the ordinary cardiovascular signs 
of chronic nephritis, but as the attack proceeds there are usually abundant 



1342 DISEASES OF THE KIDNEYS 

moist Bounds &om the onset of cedema of the longs. The heart fails, the 
patient becomes steadily waterlo^ed, slipping down into the bed from the 
orthopneoio position os he becomes more and more drowsy. The fatal issoe 
may not occur in this way, however, but from development of some of the 
more acute nervous symptoms. 

Less common than this type of dyspnoea is Choyne-Stokes’ rcsplrotioo. 
The whole of the cerebral funetloos may then show a curious periodicity ; 
thus the pulse quickens during the noisy breathing, the pupil dilates, the 
patient becomes more conscious and restless. As the apncoic pause succeeds, 
the pulse slows down agaiu, the punU (ootracts and the patient becomes 
quieter or even comatose, 

(iii) The gastro-mtestimil symptoms arc nausea, hiccough, vomiting auJ 
diarrhoea. The gastric part of these symptoms may be very chronic. Any 
practitioner who neglects systematic exanmiation of the urine will sooner 
or later treat a case of unemia as ouo of simple dyspepsia. Apart from 
the urine, there is, however, one aigiuHcant point: the dyspepsia may 
improve under treatment while the vomiting persists. In simple dyspepsia 
vomiting is never the last symptom to clear up. It is stated that this 
vomiting has no relation to meals, but this is far from being invariably tine. 
Vomiting may occur only then, and so the mistake is made. In severer 
cases the vomiting may be quite uacontroltable, when the prognosis becomes 
correspondingly grave. 

Attacks of diarrhoea are not uncommon in chronic uephiitis and are not 
in themselves signidcuat of oraenua The amonnt of nitrogenous escmtlon 
occurring by the bowel, when urinary elimination is msdequate, irritates 
the intestine and leads to the so^atferl albaminnric ulceration. Another 
explanation of this condition is that htomorrhages which ocenr here as e1ie> 
where in chronic nephritis are the precursors of the ulceration. There may 
also be an intense catarrhal or even “ diphtheritic colitis. Here, therefon^ 
there are local lesions euIEcient to account for symptoms usually referred 
to urosmia, for such lesions are conspicuously absent at least in the asthmatic 
and gastric syndromes. It is accordingly inadvisable to call these symptoms 
uncmic, as is generally done. At any rate the term should be condned to 
those violent choleraic attacks which are out of ell proportion to the local 
lesions. Both the vomiting and diarrhcca are sometimes regarded^ as cii 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher nercentego of amines than the blond certainly “uggests thw, 
but it must not Bo forgotten that either vomiting or diarrheea may so alter 
the pll of the blood as to aggravate existing renal damage. It is this altera- 
tion which may actually determine the onset of urronia. 

Diagnosis. — This brief account of tho ayinptoms of urcmi.1 will indicate 
also some of the pitfalls besetting diagnoris. When tho patient is kno^ tc 
have had Bright’s disease, or indeed any duease or injury to tho urinary 
system, the possiliility of urosmia will arise. TIio finding of hicnialufia. 
albuminuria, cylindmria, low specific gravity urine, batilluna or pyuria, will 
indicate urinary disease. The estimation of tho blood urea and COj com- 
bining power of the plasma will often be neccssiry to establish the dingnoais. 
Tho normal level of 20-40 nigm. per cent, of Mood urea will be rabed to at 
least 80 mgm. per cent., aud Canto found that 300 mgm. or more was always 
of fatal portent. 
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The first difiereatial diagnoHis to make is between extra-renal and renal 
urremin. . The caufes of extra-renal ursnua must be in^nired into, particu- 
larly as to whether the patient is taking nlkali. Anaemia is a preduposing 
factor. The importance of vomiting and diarrhcea in causing extra-renal 
urfflmia must be taken into account. In acute extra-renal urreraia, such as 
may be due to vomiting, the concentration of uriuary urea is high. In 
chronic wses, however, secondary kidney damage may lead to polyuria, low 
specific gr.Hvity urine, and low urinary urea even in extra-renal urffimia. 

Certain conditions which clinically resemble urtemia are separated from 
it under the term psendo-wotmw, b^use they have n different pathology 
and belong to a different order of clinical events. The commonest cause of 
pseudo-urujmia is cardiovascular disease. He.irt failure, when responsible 
for cerebral disturbance, nocturnal dyspneea, Cheynes-Stokes’ breathing, 
and on occasion psychosis, belongs to thia order of events, and has to be 
distinguished from true urfemia. It may be a matter of considerable diffi- 
culty to distinguish between cardiovasemar disease in which the right side 
of the heart is failing, and in which there is renal congestion with albuminuria, 
microscopic b»maturia and cyUndniria — a difficulty which may be increased 
by the fact that the blood urea may rise to 80 or 100 mgm. per cent, in con- 
gestive heart failure. Further, in true or Teual ursemia carffiac failure may 
be an important complicating factor. In simple congestive hwrt failure 
the urine is loaded with urates, its specific gravity is raised, twitchings do 
not occur, and the blood urea is normal or inconsiderably raifted. Disorder 
of the cerebral circulation whether due to cerebral thrombosis, capillary 
fa®morthages, engio-spasm, or cerebral adema, may be re.sponsibio for tran- 
sient monoplegia or hemiplegia, convulsions and coma. In some cases these 
and other symptoms of central nervotas origin arc associated with a sudden 
rise in blood pressure and coustitate byiiertensive cerebral atUicka. lu other 
cases the jntracraoial disturbance xs due to ivdemn of the braia, aa was first 
suggested by Traiibe in 1860. In tliis tyiie of attack the patient ia usually 
under the age of 40. There is complaint of audden severe headache. Drowsi- 
ness is common, and motor weakness with focal signs or loss of vision may 
be transient phenomena. Betinal haemorrhages, exudates and paplUcedema 
appear witbiu n few hours. The blood pressure rises and the cerebro-spinal 
fluid pressure is also raised (UlcAlpine). The blood urea is uormal unless the 
attack occurs as a complication of urtemia. (Edema of the bruin is found 
post mortem. 

Other diseases which may simulate uneaiia are cerebral tmiiour and 
meningitis. Some cases of cerebral tumour without localising signs, but with 
the clastical symptoms of headache. Vomiting and optic neuritis, may be 
very difficult to distinguish from ursmia, if there ia chrouic nephritis as well 
— a not very uncommon complication in ayphilitio tumours of the brain. 
But such cases are mote chronic in their course than anomia. If the cerebral 
type of uraeraia be accompanied by pyiciia, os it sometimes is, the question 
of meningitis must be considered. Lumbar puncture way then throw light 
on the case by the cytology, bacteriology aud urea content of the fluid. 
Lastly, when the tir»mic state lias readied the stago of coma the differential 
diagnosis from alcoholic poisoning, status epilepticus, trauma, opium, diabetic 
coma, the apoplectiform onset of general paralysb and cerebral hremorrhage 
jnust be made. In all such cases a careful examination of the urine is essential. 
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bccnuse coniparativelj slight renal tnadequ&cj may lead to toxic symptoms 
by the rctestioa of some poison which would otbemnae hare been promptly 
eliminated. Thus salicylates, iodides, opium and mercury are badly excreted 
by the nephritic. 

Treatment. — As in the c.ase of oxtra-reual urmmia the maintenance of the 
normal acid-base balance of the blood is of first importance. In most cases 
of renal urmmia there is acidmmta, and tbU is treated by the cautious admini- 
stration of alkali by mouth, or by the intravenous injection of a 2 per cenL 
bolutiou of sodium bicarbonate 200 to 400 c.c. The reason for caution u 
that when diseased kidneys fail in their function of mamtaining acid-base 
eqnilibriam, administration of acid or alkali in excess leadily causes uismia, 
but if the COj combining power of the plasma is hereby restored to normal, 
the patient may be relieved, at any rate for a time, of the more acute 
symptoms. Anaemia renders the acid-base balance unstable. It is treated 
by the administration of iron, and 60 to 90 grains of iron end ammonium 
citrate are given in divided doses daily, provided the salt does not upset the 
digestion. Vomiting and diarrhoea shonld be checked, because they weaken 
the patient, prevent assimilation of food and cause dehydration. Vomiting 
causes alkalosis, and diarrhoea ma^ cause acidemia. A bismuth mixture or 
3 minims of dilute hydrocyanic acid and 10 minims of solution of adrenaline 
hydrochloride 1 in 1000 in half an ounce of water given every 3 or 4 hours 
may afford relief from vomiting. 

The retention of urea is treated by a low nitrogen diet which is, however, 
more suitable for ursmio symptoms occurring in acute than in chrome 
nephritis. The diet advised for acute nephritis may bo given with advantage 
for a week or 10 days, and after this for 1 or 2 days in each week. If a low 
nitrogen diet is continued it must at least bo adequate in its protein content 
to retoin nitrogenous equilibrium, for which purpose 1 0. per kilo body-weight 
U leqiured. EUmiaatioa is promoted by maintaming bowel function, avoiding 
constipation on the oue hand, and diarrhma on the other. According to 
von Noorden, 8 0. of nitrogen can be excreted by the bowel in the day and 
3 G. by the akin. Strong aperients and mercurial preparations should not bo 
emploj'cd. A good evacuation may be secured by magnesium sulphate SO to 
60 grains repeated as necessarj’, 60 to 90 grains of pulv. jalapie co., 1 
mist, scnnai co., or 60 to 90 grains of compound liquorice powder. The 
function of the skin is promoted by suitable clothing, wearing wool or flannel 
next to the skin, and deeping between blankets, hluch sweating mM 
disadvantages that it causes dehydration and loss of chloride, and givM 
the kidneys a more concentrated and therefore a more irritating mine to 
secrete. The vapour bath or hot pack is more trying to the heart 
the hot-air bath. None of these measures should be continued more than 
a quarter of an bom after sweating has begun, and a careful watch must 
be kept on the pulse ; the procedure should be stopped at once if there 
are any signs of collapse, and stimalants sho^d be at hand. If the treatment 
is having a good effect, sweating will begin at a lower temperature with 
successive baths. A nightly hot bath, containing 4 tablespoonfiua of mustard, 
followed by wrapping in hot blankets until sweating has ceased, useful m 
some chronic cases, even where there is no cedema. rilocarpine is uo longer 
advised to provoke sweating. 

Headache and other synijitoms of cerebral irritation may bo rebeved by 
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lumtar puncture when accompanied by an increase in cerebro-spinal fluid 
pressure. It is safe to draw off 10 or 20 c.c. if the pressure is raised, but if with 
the drawing off of the fluid there is increase of headache the needle should 
be withdrawn immediately. After^rards the head should be kept low lest 
a pressure cone develop. If the headache is due to a hyperteu^ve attack, 
particularly if there ia evidence of congestive heart faflnre, venesection may 
give relief. The withdrawal by venesection of 1 0 to 20 oz. of blood may cure 
the headache, and it may stop convulsions in acute nephritis with an over- 
burdened heart. Venesection is contra-indicated in chronic nrasmia with 
anaemia. These measures are more successful in pseudo-uremia than in the 
true renal type. Hypertonic eolations (8 oz. of 25 per cent, rectally, or 10-20 
c.c. of 10 per cent, intravenously) of magnesium sulphate are recommended 
for hypertensive attacks in the nrsemia of acute nephritis, but are of no service 
in chronic nraemia. When tetany is present 10 c.c. of a 10 per cent, solution 
of calcium gluconate may be given rntramuscnlarly twice or thrice a day. 
Bromide and chloral hydrate will often relieve headache. Twenty to 30 grains 
of sodium bromide with 15 to 20 grains of chloral hydrate are given by month. 
Aspirin, phenacetin and codeine are other nsefnl drugs best prescribed in 
combination in severe cases. Morphine, papaveretum (omnopon) and dilandid 
ore reserved for intractable cases, and are to be used with caution. 

LAUDACEOUS DISEASE 

Synonyms.— Amyloid or Waxy Edney. 

Definition.— A pathological condition in which the blood vesMls of the 
kidney, in more advanced cases the tunics of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

Etiology.— This affection is now rarely met with. It attacks men more 
than women, and although occasionally seen in children it is more likely to 
occur in adolescence and earlier adult life, being uncommon after fifty years 
of age. It is usually due to chronic suppuration, especially in bone, chronic 
tuberculosis and syphilis. It rarely occurs in other chronic infections, but it 
has been described in severe rheumatic heart disease, and a certain amount of 
amyloid change has sometimes been found post mortem in patients suffering 
from chronic cardiovascular disease and chronic nephritis in the absence of 
chronic suppuration. As it is a degenerative change it has however more 
affinity with nephrosis than with nephritra. 

Pathology, — Amyloid material or lardacein ia a product of protein 
degeneration, and consists of protein linl^d with chondroitin-salphuric 
acid. The latter substance is a normal constituent of elastic tissue and 
cartilage. In uncomplicated cases, the affected kidney hos the appearance 
of a large white kidney with a smooth surface and a capsule that strips easily. 
The organ is firmer than it otherwise would be. On section, the cortex is 
thicker than normal and has a yellowish white appearance ; the glomeruli 
may be visible as minute translucent spots. The pyramids are d.ark red, ip 
contrast to the pale cortex. If a solution of iodine in potasaium iodide is 
poured over tbe surface, some of the ^omeruli stand out as mahogany-brown 
spots and the vasa recta as brown streaks. In histological preparations 
stained with methyl-violet, amyloid materia) takes a pink colour. The disease 
tends to appear first in the capillaries of some glomeruli, while others arc 
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normal, and its incidence is often partiaJ within a single glomeralus. The 
afTerent arterioles, vasa recta and capillazy plexss are next aSected ; in more 
advanced cases there is amjloid degeneration of the tnnica propria of tie 
tnbnlcs with amyloid deposits in the interstitial tissne. In most cases there 
ia an associated nephritis, iniorstitial rather than parenchymatous. The 
kidney lesion is generally the roost striking part of a widespread lardaceous 
degeneration which also involves the Uver, spieen and inteetino; le=ii 
commonly the blood vessels of the thyroid, euprarenals, pancreas, heart and 
brain may be affected as well. Occasionally only the kidney is implicated. 

Symptoms. — The onset is insidious and the symptoms are not likely to 
occur unless chronic isuppuratiou has existed for at least 3 months. 

The crine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be affected bv the 
presence and degree of coincident nepbritis, and the atate of the heart. 
Hyaline and granular casts are present in the urine ; casts staining brown 
ivjth iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not fonnd. In later stages 
there is ffidema, with diminished excretion of urine. The blood ptessura 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 

Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
ia made (1) when there is a auffieient cause in the past history or pte«nt 
condition, namely, chronic euppamtion or syphilis ; (2) on the general 
condition of the patient, namely, a sccondaiy amcmla, which may roach an 
extreme grade, with a pale or “ alabaster facies and caehsxia ; (3) on 
signs of lardaceous disease in other organs, such as enlargement of the liver 
or snlecQ and diarrbosa. 

Course and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is elowly progressive and death occurs 
from exhaustion due to the original disease, less often, from uraemia. IVherc 
the original disease can be curM, recoverj' may occur. Complete recovery 
of the udneya is leas likely than ia recovery of the liver, spleen and intestines. 

Treatment. — The treatment is that of the original disease. In suppura- 
tion of the bones or joints, empyema, etc., it is surgical ; but it mnst be 
recognised that in advanced cases surgical treatment may be too late, even 
though it is successful in eradicating the septic focus. In all casM fresh sir 
and sunlight and a nourishing diet are essential. Iron, arsenic and ci^-Iiver 
oil should be given. Cases of arphilitio origin should be treated with bismuth 
and arsenic, while njercury ana iodides should rarely be given, and then only 
with caution since even theropentic doses have produced serious reactions. 


PYELITIS 

Definition. — Pyelitis is infiainroation of the renal pelvis. The chenge* 
in the renal parenchyma are those deacril^d under Toiaimic Kidney. Pyehtis 
may be complicated by nephtHi*, and the condition is then termed pyew- 
nephritis. 

Etiology. — Jlost cases are doe to a blood-borne infection of the renal 
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pelris, and it may bo noted in this connection that it is a nonnal function 
of the kidney to excrete micro-organisms present in the blood stream; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there ia not as yet exact information. The pelvis 
may also be involved by ascending infections — (a) via the lumen of the ureter 
when there is nreteral obstruction; it is probable that infection docs not 
spread by this channel when the lumen is aormoUy patent, (h) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinary 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel, 
and by cross lymphatic channels from one kidney to the other. In those 
cases m which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc., the spread of infection may be by the lymphatics 
or the blood stream. 

Pyelitis is more common in females than in males. Its age incidence 
depends on the determining cause. Thus, it is common in female infants, 
as 3 result perhaps of nretl^a] infection, to which they are more liable than 
male infants. It is not an uncommon complication of pregnancy, occurring 
especially in the fifth month of gestarion. It is common in males at a latex 
ago, associated with enlarged prostate and cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition 
which interferes with toe normal flow of urine, may be the detemurung cause 
of pyelitis. Thus it is a common complication of bydroDepbrosis from 
whatever cause. It often complicates etone in a kidney, tuberenlosls of the 
kidney and new-growtba of the renal pelvis. The frequency of pyelitis as 
a complieation of intestinal catarrh (whether due to infection or the habitual 
use of laxatives) and ulceration is probably due to the increased virulence 
and excessive numbers of bacteria that reach the kidney in such conditions. 

Pathology. — ^The mucous membrane of the pelvis is swollen, cedematous 
and hypermmio, and the submucous venoJes ore engorged. Where there is 
obstruction, the pelvis is dilated and contains a slightly turbid or opalescent 
fluid. In these circumstances the ureter above the obstruction is dilated 
and tortnous and its walls are thickened. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may bo multiple small abscesses 
in the renal parenchyma. 

Bacillus coli is by fat the most common infecting micro-organism. 
Streptococci, staphylococci, gonococci and bacilli of the proteua and typhoid 
groups may be found. The infecting micro-orgamsm is readily recovered 
from the urine. 

Symptoms. — ^Tbe clinical types of pyelitis differ greatly from one another, 
and the condition may be icsponrible for an aente fulminating illness or for 
chronic malaise of indefinite nature. 

Looazr Syitrxosfs. — Pain is the most important, especially as a diagnostic 
indication in acute cases. It is a dull ache in the loin or Qank, at first slight 
and intermittent, later, or in other cases at once, constant and sometimes 
intense. Occasionally it takes the form of renal colic. At its onset the pam 
may be diffuse and abdominal. Increased frequency of mictuzition is the 
most common symptom. There may be strangury. 

GBKERai. SrstFTOifS,— In acute cases them may ho sudden onset with 
jigOTB, vomiting, headache and the general constitutional disturbance of 
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profound toxnjmia. These cases may nmulatc septicajinia (in fact there may 
be septicsmia), appendicitis, or, T7hen associated with abdominal dlstecsoo, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitU may at first be difficult to 
exclude. 

In subacute cases, without marhed pain or rigors, there is general malaise, 
fever, anoresa, wasting and a secondary anismia associated with some degree 
of polymorphonuclear leucocytosis (W.B.C. = 10 to 16,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is cotnmocly 
present ; in acute cases with rigors it may rise to 105® or 106® F. In genera! 
the temperature is irregular, remittent or intermittent, varying between 
102® and 104® F. in acute cases, and 100® and 102* F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
sponding slight increase in tbe respiration rate. Of other general symptoms 
constipation or diarrheea frequently precedes the disease, and constipation 
generally accompanies it. Toxmmia is often marked. 

Deep tenderness on palpation of the renal region and the presence of 
infected urine are the dia^ostic Mgns of the disease. There is some degree of 
abdominal rigidity, and it may be possible to determine enlargement and 
tenderness of the kidney. The urine is passed in small quantities at frequent 
intervals. It has the usual characters of febrile urine and is turbid, the 
turbidity or an opalescence is still preseut after lUtration. When an appreci* 
able quantity of pus is present it settles at the bottom of a specimen glass in a 
thick whitish deposit. Examination of the deposit (catheter specimen in 
women) shows pus cells and epithelial cells from the urinary tract. There 
may be hmmaturia. 

Dacleriuria. — ^In this condition bacteria are present in the uriae in such 
quantity as to make It hasy to the naked eye, but there is little or no indam* 
motoiy reaction in any part of the urinary tract. Heuce there arc no localis- 
ing symptoms and few pus cells. The urioe when freshly passed ba« a hary 
appearance. In a test-tube, when tbe tube is rotated, the urine has a 
“satiny” appearance or shimmer. It is not cleared filtration. It 
often has a fishy smell in B. eoh iofection, and is ammoniacal iu smell in 
B. jtroleus infection. Its reaction is acid, unless due to staphylococcal 
or B. pToleiu infection. It generally contains a trace of albumin, and often 
may contain a few white blood corpuscles and epithelial cells. A catheter 
specimen grown in broth, in dilutions of 1 c.c., c.c and -j-bt 
10 c.c. broth, gives a giorrih in all dilutious, and in D. eoU infections there is 
generally a growth in greater dilutions. Streptococcal and slaphylococw 
infections are less common, but even wbca present tbey are easily ovmVwk^ 
because the streptococci and some forms of staphylococci are liable to be 
overgrown by the bacillus coli on cuHore. Thus, an infection by strepto- 
coccus ficcalis may be first recognised only after the B, coU infection ha* 
been eradicated by treatment. 

There may be no other symptoms. On the other hand, there may be 
indefinite malaise, fever, gsstro-intestinal disturbance, especially indigcstioB, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meningism may occur. There may bo local symptoms, sueh as enutew 
in children and increased frequency of micturition in adults. When the 
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symptoms point to inflammatoiy reaction in one part of tlie genito-orinary 
tract, such as pyelitis, cystitis, prostatitis, nretlmtiB, or epididymitis, the 
condition is diagnosed accordingly. 

The recognition of bacilluria may be of great importance, not only becanae 
of the ill-bealth, acute disease or complications for which it may be responsible, 
but also because it may be a valuable pointer to other disease. Por Stance, 
a patient may complam of loss of energy and indefinite malaise. On cUnical 
examination the omy clinical finding may be bacillnria. A farther examina- 
tion of the urine bacteriologically, or X-ray examination of the nrinary tract, 
may reveal previously unsuspected tuberculous disease, stone or neoplasm, 
even in the absence ot urinary symptoms. 

Diagnosis. — ^When there is fever and constitutional disturbance with- 
out localising signs or symptoms, the differential diagnosis is from those 
diseases which come in their early phases under the category of indeter- 
minate fever. The diagnosis is established by examination of the urine. 
Pyonephtoris is diagnosed by the presence of a tumour. Calculns is recog- 
nised by ita clinical features and by X-ray photograph. Perinephric abscess 
in its early stages is not accompanied by pyuria or increased frequency of 
micturition. Cystitis is generally afebrile ; and it is accompanied by supra- 
pubic discomfort and pain, particularly at the end of micturition ; the 
diaraosis can be establi^ed by cystoscopy. Urethritis is reco^ussd by local 
tenderness, urethral discharge and uietuoscopy, and prostatitis by swelling 
and tenderness on rectal examination. 

Prognosis.— The natural course ia the majority of cases is to recovery 
in several weeks, but though the patient feels better a latent urinary infection 
often persists. With modem remedies the urine can generaUy be sterilised 
iu 6 to 10 days unless the urinary infection is a compbeation of some other 
condition or disease. The proguoris depends very largely on this sterilisation- 
of the urine, because the persistence of even a minimal infection ia likely to 
lead to relapse, or apparent recovery may be followed by a recurrence after a 
variable length of time. The disease may progress to ascending aupporative 
nephritis, pyonephrosis, perinephric abscess or chionic pyelo-nepbiitis. A 
fatal termination is rare, except when the condition compbeates other disease, 
such 08 paraplegia, or in elderly persona with obstruction to the outflow of 
urine. 

Treatment. — ^Prophylaxis is important in nurseries and children’s 
hospitals, since there is evidence of spread of infection via the urethra in 
females. Here it is a question of cleanliness. In general terms exposure to 
cold, over-fatigue, and loose stools arc to be avoided when there is suscepti- 
bility to coU imection of the urinary tract. 

The treatment of an acute attack consists of absolute rest in bed, flash- 
ing out tbp kidneys with large qaantities of fluid, and regulation of bowel 
function. It is important, especially when there is fever, to avoid exposure 
to cold and any possibflity of cluil. Patticalarly when there is fever the 
patient should wear wool next to the skin, lie between blankets and be 
nursed in bed. Five to 8 pints of fluid are given in every 24 hours in 
the form of water, barley water, imperial drink, lemon drink, weak tea and 
thin soups. Milk as such is unsuitable, but j'onkct, buttermilk, whey and 
cream are good. As the temperature subsides the ^et is increased by the 
addition of carbohydrates, fruit, vegetables and fat. Cooked milk in the 
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form of milk puddings is ^Tcn. Aieoltol is witUield. Tiie boweb are emptied 
■mth an initial laxative, followed by an enema if necessam After this the 
action of the boweb b regulated witb paraffin, salts or taild laxatives, each 
as liquorice powder, senna pods or rbnbsrb, so that constipation b avoided 
on the one band and loose etoob on the other. 

In the initial febrile stage when there b bacterial toxmmia, aufilcient 
alkali b given by mouth to make the urine alkaline. A mixture containug 
30 grains each of potassium citrate and sodium bicarbonate b given 3*hourIv 
until the urine b alkaline. Every specimen of urine passed is tested with 
btmus paper. When the urine b alkaline the quantity of alkali by mouth 
is reduced by giving it 4* or 6-honrly, bat always in sufficient quantity to 
keep every specimen of urine alkahne, until the temperature b normal, or 
until the patient is no longer severely toxic. Treatment b then continued 
with a Eolphonamide drug. We nse either sulphonilsmide, or albudd (British 
Schering). The objective b to obt^ a concentration of 100 mgm. per cent, 
of the drug in the urine. The routine b to give tub, albucid 0-5 g. four-hourly 
day and night. Fluid intake b liimted to 2 pints in 24 hours. Rest in bed is 
advised. Bowel function is controlled. The drug b stopped 48 honra after 
the urine appears perfectly clear to naked-eye examination. Forty-eight houw 
after the drug b stopped a mid-stream specimen of a catheter specimen u 
examined bacteriologicaUy. Six to 8 days’ drug treatment b sufficient to 
cure the average case. If the urine b not sterile after 8 or 10 days of treatment 
the dbnosis should be reviewed. 

In the first place the infection may be a complication of concealed disease 
of the urinary tract, such as calculous disease, tu^rculoab, neoplasm, enlarged 
prostate with leaduel tmue or hydronephrosb, Chionic pyclo-nephritls, 
espedally if of long standing, may resbt aolphonamide therapy. Rarely a 
persistant infection may be a complicarion of organic dbease of the digestive 
tract, such os chronic appendicitb, especially if the right ureter b involved 
diveiticulosis, or even cnolecystitb. In any case of urinary infection that b 
resbtant to treatment or presents any unusual symptom, a detailed investiga- 
tion of both urinary and digestive tracts b required in order to deteimme 
or exclude a change in structure which may be the underlying and determining 
cause of the unnary infcctiou. 

In the second place the coliform micro-organbm may bo sulnhoonmide 
resbtant, or aa already stated there may be more than one bacterial infection, 
as, for instance, when a B. coI» infe^on b accompanied by strepto- 
coccus fsDcalb infection. MandcUx bused for the treatment of these infectioM 
(and also for patients who are intolerant of sulphonamidcs). The routine u 
to gdvo ammonium or calcium mandelate 45 grains in solution (2 dr^hms) 
with 2 oz. of water 4 times in 24 hours. Fluid intake is limited to ^ o*-* 
which together with the medicine makes a total intake of 2 pints. 
specimen, of urine passed b examined as to its Fh, which must bo 6 to fid, and 
sufficient ammonium chloride b adminbtered by mouth to produce the 
requbed urinary Ph. In persistent uiinaiy infections a sufficient measure of 
control of the infection to greatly improve health and well-being may be 
achieved by intermittent use of these drags, as, for instance, by giving a fi-day 
course of mandelato every fortnight in a severe chronic case. . . 

In the uncommon fulmnati^ cases with unilnteial aupputaUve nephritis, 
nephrectomy may save the patient's life. 
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Chronic eases. — An initial conrae of treatment ench as that outlined for 
acute infection with rest in bed is advisable. In some cases, perhaps on 
account of long-standing infection, or some other disease of the urinary tract, 
such as calculus diverticulum of the bladder, enlargement of the prostate, etc., 
it may be impossible to sterilise the urinary tract. Every effort should then 
be made to build up the patient’s re^tance by living in fresh air, avoiding 
chUi and over-fatigue, a geneions and nourishing diet, and by so arranging 
the diet that the bowels are open regularly without taking purgatives other 
than a simple saline in the morning, paraffin and agar, or other laxative which 
determines the evacuation of a formed stool. It is important so fat as is 
possible to restore integrity of structure to the body as a whole by the cure 
of amcmia, for instance, and by the eradication of obvious sepsis elsewhere in 
the body. 


PERINEPHRITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chionio nephritis. Its clinical importance is not generally recognised, but 
it may be a cause of lumbar pain in that disease. The capsule of the kidney 
is thickened and adherent to the perirenal tissues, many of the adhesions 
being vascular, 

2, Perinephritis proceeding to suppuration may be pnmary or secondary, 

Etiology and Pathology.— The primary forca may follow injury, but 

more frequently it icsulta from boib, carbuncles and tonsUb'tis, or complicates 
au acute speeme fever. Soon after the War of 1914-1018, cases were so 
common as to be described under the name o[ epidemic j>erine^ncsuppuration. 
The infecting organism is Staph^hcoccus pyogenes, J. Hoch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their excretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric abscess is an example of the 
mildest form of staphylococcal pyaemia with ringle metastatic abscess forma- 
tion. The secondary form may complicate soppvzatioa in the aeighboaring 
organs, such as the kidney, liver, gall-bladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 

Such 13 the ordinary terminology, but it will be observed that the 
’• primary ” form is really due to iniection from a distant focus through 
the blood stream, while the “secondary” is due to direct extension or 
infection through the lymphatics from some focus in the neighbourhood 
of the kidney. 

Symptoms. — The onset is generally gradual. It is characterised Ly 
fever and malaise as in typhoid fever. There may be no local symptoms 
for the first 7 to 14 days, and during this j^riod there is increasing toxasmia, 
general abdominal discomfort or pain, slight fullneea and resistance, with 
deep tenderness, in the al/ected loia. As the abscess forms, pain and 
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tenderness increase, there is induration and. later, redness of the skin and 
cndema in the lambar region. The tumour first tends to spread backwards, 
obliterating the normal hollow in the loin, and then os pus collects it may 
spread forwards, forming a tender tumour palpable from the front. In its 
relations to the colon it resembles a renal tumour, but does not move with 
respiration. There is resistance or rigidly of the abdominal wall on the 
affected side. There is an increasing polymorphonuclear lcncocj|tosis 
up to 20,000 or even 40,000. The urine is febrile m character, containing 
a trace of albnmin and perhaps a few white blood corpuscles ; it does not 
contain pus, unle&s the kidney itself U involved, but hffimaturia may occur. 
In some cases the disease runs an acute course, and there may be rigors at 
an early stage. 

Diagnosis. — Before loenlising signs appear the disease may be mis* 
taken for typhoid fever, umiaiia or eeptio endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites ; 
Icncocytosls is against typhoid fever, and when above 15,000 is in general 
against infective cndbcanBUs. Absence of agglntination of micro-organisms 
of the typhoid group is further evideoce. 

IVben the tumour exists it has to be dbtmguished from a renal tumour 
or pyonephrosis. Renal and adrenal grow'ths may be accompanied by 
fover, but do not uauallv give the genefal s^ptoma of suppuration ; tbej" 
tend to extend forwards rather than bacl^ards, and inauration of the 
tisanes is absent. Pyooephrotis causes symptoms of soppuration sod a 
tender swelling, but the tumour is circumsenbed, moves with re.«ptrAtioa, 
and does not cause any bulging in tb« lambar region. Pyuria is nautllf 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may m difficult. Since perinephritis in it«elf 
induces lumbar rigiditv and some degree of scoliosis, X-ray examination may 
be required to exclude caries of the spine. Hip-joint disease U excluded 
by absence of local tenderness and by the freedom of flexion and rotation 
of the thigh. 

Course. — ^VThen the condition is simply associated with chronic nephritis 
it baa no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritooeom, colon or pleura, or on to the 
surface, unless the abscess is opened and drained. 

Treatment. — In the early stages, before there is evidence of siippnf.v 
tion, and when the chief symptom is lumbar pain, the treatment is that o| 
a patient acutely ill with a general toxromia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar rep'on. Asptnn 
may 6e given to reh'ove pain. An operation RhouU ba perfornicd end tM 
ab^ss evacuated as soon as the diagoosis is definitely c-stablished. Penicillin 
may well prove adjuvant to surety particularly by instillation into, the 
abscess cavity after drainage. 


TUBERCULOSIS OF THE KIDNEY 
Small grey tubercles are frequently found scattered through the kidney* 
In }>ersoQs who die of aente miliaiy tobereiilosis ; the kidney disease, however. 
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scarcely aflects the clinical aspect of the case, and this form of renal tuber- 
culosu ^11 not be considered here- Further, in patients who die of pul- 
monary tuberculosis it is not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosia is either the fib^o^»sesting form of the disease, 
or it is tubercolous hydronephroaifl. In either case, the tuberculous infec- 
tion is generally primary in the kidney in so far as its clinical expression 
is concerned. 

iEtioIogy. — It is more common in women than men. The maximum 
age incidence is in the third and fonrth decades ; the disease is uncommon in 
the young and rate in the old. At an early stage the disease is unilateral. In 
the majority of cases the tuhercle bacilli are carried to the kidney by the 
blood stream from a tuberenioas focus, such as a caseating lymph gland. 
Recent experimental work has shown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walla. Infection may also reach the kidney via the 
lymphatics in a proportion of cases. The path of infection is by way of 
the ureteric lymphatics, and it is probable that in pelvic tuberculosis, for 
example, tuberemous prostatitis, may spread to the kidney by this route. 
There is also reason to think that tobercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine end walls of the ureter from the diseased kidney 
end causing £sesse of the bladder, and then trarelliog from the bladder br 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally bad in the kidney first afiected, it is 
probable that, if the first is due to a blood-bome infection, so is the second. 
Vesical tuberculosis is, as a rule, eecondary to infection elsewhere in the nrino- 
genital system commonly in the kidneys. 

Pathology. — ^The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles. The morbid process spreads by 
destruction of kidney tissue ; there is caseation in the centre of the lesion, 
infiammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or less fibroris at the periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
cortex, singly or in groups. Extension through the capsnle is uncommon, 
but e^nsion to the renal pelvis is frequent. Complete destruction of one 
or more pyramids may occur, or the di^aee may ^read and involve one or 
more ealfees or the entire pelvis. The resulting infiltration and cicatricial 
contraction may lead to hydro- or pyo-nepbroms. The disease tends to extend 
down the ureter, and the bladder is commonly infected at an early stage. 
Secondary infections may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole o^n. 

Symptoms. — Frequency of mictnrition is often the earliest symptom; 
it is first noticed by day and later at iiigbfc. Urgency and painful micturition 
develop next. The urine may show no other abnormality than a trace of 
albun^ at an early stage ; characteristically it is pale and a little turbid 
from the presence of pus ; it is add in naction, it may contain a few renal 
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cells, and it ia sterile on culture. By appropriate staining tubercle bacilli 
may be demonstrated in tbe centiifuged deposit. Hematuria may be the 
first symptom, or tbe disoaso may develop insidiously with lumbar pain. 
On exanunation. the kidney is sometimes enlarged, and it may be hard and 
irregular ; it h often tender. Tenderness along the course of the ureter 
or tbickemng of the ureter, as determined by abdominal or rectal examina- 
tion, is of great importance. The rest of tbe urino-genital eyetem requires 
close examination ; this should include cystoscopy and in .some cases ureteral 
cathetensation X-ray examination of tbe abdomen may reveal calcified 
tuberculosis of tbe kidneys or lymph glands, and it may be required in the 
dillerential diagnosis from renal calculus. Finally, a careful review of tbe 
patient’s history and present condition for evidence of a chronic bacterial 
toxmmia or of tubcrculons infection elsewhere must be made. 

Diagnosis. — ^The presence of tubercle bacilli in tbe urine, whether deter- 
mined by microscopic examination of the stained deposit or by guinea-pig 
inoculation, is not absolute proof of renal tuberculosis, because tbe bacilli 
may be excreted by a healthy kidney or they may come from some other 
part of the urinary tract. Neverthclesa, the demonstration of tubercle 
bacilli in the urine is of the first importance in a doubtful case, and tbe 
diagnosis may be established by cystoscopy. The cases which require mo^t 
careful examination are those with an atypical onset, such as massive 
hrmaturia, and those in which there is a gross secondary infection when first 
seen. The possibility of renal tuberculosis mnst always be borne in taind 
in h^dio- and pyo-nephrosis. The differential diagnosis from elmpls album* 
iniina and the several forms of Bright’s disease is made on the presence 
of pyuria and the absence of mgns and syxnptonu of chronic nephritis. 
Patients with pulmonary tuberculous are perbap.<i more prone than others 
to chrome nephritis on account of the secondary infections which compUcate 
their disease*. 

Course and Prognosis. — Tlie onset is msidions and tbe conree pro- 
gressive. Natural recovery is hardly known, though occasionally an un- 
snspccted cascons kidney may be found at autopsy in patients dying of other 
diseo-ses. The disease runs an nocertmn ronrso, having a duration of a 
few years up to ten or even twelve years from the date of diagnosis. Death 
results from tuberculous toxemia, eecoodary infection, or failure of renal 
functioiL 

Treatment— Wben the disease is unilateral the kidney should be 
removed but nephrectomy is rarely justified if the other kidney is involved. 
In any case the patient’s health and resistance ebould be raised to the utmost 
by test, fresh air and good food, on the general lines of treatment of tuber- 
culosis of the lungs. Cautious tuberculin treatment may be indicated when 
tbe dlseiLsp cannot be treated surgicAlIy. 


BDNAL CALCULI (NEPHROLITHIASIS) 

Renal calculi may be composed of calcinm oxalate or carbonate, uric acid, 
urates, phosphates, cystin, or of a mixture of these. 

etiology, — All racso materials are epatingly soluble in water and then 
solubility in nrine is dependent on (i) its pH. If this stands at 6 nric acid 
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h precipitated, while phj^hatea and carbonates are deposited at p3 abont 
8 ; the others at some intermediate point, (ii) On the presence of urea, 
which renders both nric acid and oxalates more soluble, {iii) The protective 
action of certain non-albruninoas coUoids. If these become coagolated their 
protective influence is lost. Thns two factors are required to form a renal 
calculus : crystals derived from the nrine and some colloidal material to 
bind them together. Hence, as Benjamin Moore pointed out, the commonest 
nnclcus of a stone is calcium oxalate, since oxaluria excites albuminnria 
and even ha^matoria, thus providing the necessary colloid. Prolonged 
recumbency, as after fracture of the fcinnr, provides opportunity for calculus 
formation apparently from stagnation in the dorsal portion of the calices. 
Infection of the urinary tract such as pyeliris is not considered so important 
as formerly, and indeed may be merely secondary to the calculus ; but it is 
a factor in cystinuria, which will not lead to a calculus unless the urine 
becomes infected. Pore nric-acid stones may occur in quite young children, 
but the definite deposit of uric-acid crystals in the pyramids and pelvis 
of the kidney which is almost a normal eventdoes not seem to lead to calculos 
formation and milk is usually sufficiently diuretic to remove them. Pood 
deficiency seems to be an aitiologlcal factor ; thus lack of vitamin A may be 
a factor m stone formation. In a recent investigation 96 per cent, of cases 
of renal calcuh showed evidence of its deficiency. It is necessary for the 
maintenance of the proper notrition of epithelial linings everywhere. The 
former comparative frequency of nric-acid stones in the children of the poor 
in London was probably related to the scarcity of fresh vegetables in the met. 
Such stones were also common in Norfolk and the neighbouiing fens. C^lk 
in the soil or in the drinking water does not predispose to stone. Observations 
by A. Bandall suggest that the initial lesion is a deposit of calcium in the 
interstitial tissue immediately under the epithelium near the tip of the renal 
papilla. It is suggested that this deposit loses its epithelial covering and 
forms the nnclcus of stone formation by the deposition of crystals on it. 

Calculi may occur at any age, but arc very rare in the old. They are 
commoner in males than in females. Those of sedentary habit are more 
liable to them. Alcohol and lead are said to predispose to renal calculi. 
A high blood caldnm, whether due to excess of parsthonsose (as in para- 
thyroid tumours) or of vitamin D, can be an important factor in producing 
calculi of calcium phosphate. 

Pathology. — The pure oxalate8tonei5verybard,niuJberry'abaped, stained 
by altered blood, aud varies in size from that of a mere granule to that of a 
walnut. If it is encrusted with uric acid it becomes brown, and in form a 
coral-shaped mass, representing a cast of the renal pelvis and calices. Phos- 
phatio stones are generally smooth and white. A cyatin stone is hard, oval, 
light amber or greenish m colour, with a glistening euiface. Other forms 
are rare. If the stone remains in the renal pelvis it may (I) by gradually 
increasing in size lead to the atrophy of the renal tissue ; (2) by eroding the 
capsule of the kidney produce a ^tula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstnicting the outflow of urine cause hydro- 
nephroffls or, more frequently, pyonephrosis. If it passea into the ureter it 
may become impacted, in this way agaun exciting hydronephrosis or pyo- 
nephrosis, or if it obstructs the meter completely, may produce atrophy of the 
kidney. If it causes ulceration of metei, this may be followed by 
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stenosu. If it passes into the bladder it is verj likely to excite amzno&iac&l 
decompositioD, and thus become encrusted ^th phosphates. 

Symptoms. — A stone may remain latent in the kidney without causiog 
any symptoms, lilore usually it causes pais, particularly on any jolting move* 
ment. This is occasionally referred to the opposite side, u pomt to be home 
in mind when considering operaUon. A bout of pain may be accompanied 
by hmmaturia, and there may be albamionria for some daye afterwa^s. A 
small oxalate stone may produce more pain than a largo nratie stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hsmatoria without any pain. The results of renal calculi 
may be classified as (a) mechanical, (h) septic. Under the first heading 
come colic, hmmaturia, anuria, hydronephrosis ; under the second, pyehtis, 
perinephric abscess, pyonephrosis. 

Renal colic is the most severe and distressing manifestation of calculus. 
It is particularly likely to be started by riding on a borse or in a train or 
omnibus, which causes the calculns to engage in the entrance to the ureter. 
Violent paroxysms of pain then occur, radiating along the course of the 
penito-erural nerve down into the groin and testis, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become ripid. Vomiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hands and knees, 
calling ont with each paroxysm. He becomes pale and bis pulse increases 
in frei^ueocy, and the temperature is apt to rise. During or auer the atUck 
there is usually some haematuria. and crystals may be fonnd in the urine. 
The attack may last several hours end then end as abruptly as it be»n. 
Anuria is a serious symptom end implies that the ureter is completely blocked, 
and the other kidoey is either diseased or ite secretion renexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until the stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — ^The occurreoce of renal coUc und haematuria suggests stone, 
but these symptoms may be produced by tbe passage of a blood clot from 
renal neoplasm or by acute pyelitis, especially in a movable kidney. Or^nap’ 
examination of the abdomen reveals oothiog beyond lumbar tendemea.^ in 
uncomplicated coses. X-iayezamioation is of great value. OxalatestODesare 
tbe easiest to detect by that method, as even when small they throw a dense 
shadow. This is fortunate, since oxalate stones are tbe commonest. Pure 
uratic stones may not be detected unless they are large. Cystin stones throw 
very little shadow. Calcareous abdominal glands and pnleboliths may be 
Quatakeu for calcuU ou X-ray eianunation. In douutCul cases, pjelo* 
gtaphy, intravenous or instrumental, should be done. A skiagram of we 
pelvis should never be omitted, since a stone may have passed do'vn to this 
region. Attacks of pain and lucmaturia with the presence of calcium oxalate 
crystals in the urine, bat with a negative X-my examination, are probably 
due to crises of oialuria. Appendicular colic may simulate renal colic, but 
the point of maximum tenderness is different. 

Prognosis. — As long as there is bo serious destruction of kidney substsnee 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from Ume to time, with great suffering, 
and even after stones have been removed by operation they may form again. 
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though thia is exceptional. Occasionally stones may be foIIoTC^ed by a true 
chronic nephritis ^nth its usual consennences. 

Treatment. — The methods which should be employed when crystals 
likely to form stones are found in the imne have been described under urinary 
deposits. Careful attention must be gireo to the diet, especially to its ritamm 
content. Disinfection of the urine should be carried out as described under 
bacilluria and pyelitis. It ia -well, however, not to render the urine alkaline 
when a stone is suspected, since this would lead to a deposit of phosphates 
upon it. A book of litmus papers should be given to the patient with in- 
structions to place blue and red strips in the morning urine, which is likely 
to be the most acid. Enough citrate of potash sho^d be given to render 
the mine amphoteric but not alkaline. Probably 20 grains at nigbt will 
be sufficient for tbU purpose. The mine ebonld be kept dilute by taking 
water freely. Uliueral waters, such as ConCrer^vflle and Evian, are helpful, 
the former particularly for uric acid, the latter for oxalates. "Whey is also 
helpful when uric acid crystals are present. If a renal calculus is present, 
and this is confirmed by X-rays, removal by operation is indicated. The 
following points, however, are generally contra-indications for operation: 
(i) large bilateral stones ; (ii) stones which are only the size of a pea or smaller, 
unless there ia severe pain, extensive absorption of renal substance causing 
tone symptoms, or obstruction to the outfiow of urine. If a small stone 
is not passed a.s a result of medical treatment, its removal by operation 
should be seriously considered; (iii) in some patients small calculi are 
repeatedly formed and passed. In these cases operation is better postponed 
because of the likeliho^ of recurrence. If the diagnosis is nocertam, or 
operation is refused or postponed or considered inadvisable because of the 
patient’s general coudition, the treatment appropriate to the deposit found 
m the urine ebonld be continued. Violent exercise and jolting movements 
should be avoided. Small stones can often be got rid of by giving the patient 
5 to 10 tntnims of tincture of beliadooDa with ID grains of potassium citrate 
every 4 hours for a few days, and directing that 5 pints of water should be 
taken in the 24 hours. For the symptomatic reliefofpam, aspirin in 10-grain 
doses, hot baths and kaolin poultice (antiphlogistine) may be of service. 
Morphine should be avoided in the treatment of chronic renal pain, on 
account of the danger of estsbUsbiDg a babit. 

For an attack of renal colic, |tb to |rd of a grain of morphine tartrate, 
together with of a grain of atropine eulphate, should be given hypo- 

dermically. The anti-spasmodic effect of the atropine aids the onward passage 
of the stone, while the morphine relieves the pain. If morphine he given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
of tincture of belladonna should then be given in an ounce of water 
every 3 or 4 hours, with abundant Quids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
necessary at the onset, imtO the drugs have bad time to act. Hot applications 
to the loins or hot baths may help to relax spasm. Inversion of the patient 
has been advised, to attempt to disengage the stone from the ureter. After 
the paroxysm is over, the aid of X-rays should again be invoked to locate the 
stone if it has not been passed. 
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HYDRONEPHKOSIS 

Definition. — A condition in whicli the pelris and caliccs of the kidnej 
arc distended bj the accuranlation of non-infected nrine due to ureteral or 
urethral obstruction. 

.Stiology.— CoNQEViTAi. — The condition may be congenital, due to 
an abnormality of the ureter or urethra; other congenital defects may be 
present. The ureteral atricturc is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes are a faulty connection of the ureter to the pelvis of the 
Iddney, or an aberrant renal artery. Hydronephrosis is sometimes found 
post mortem in infants and children withont evidence of obstruction to the 
outflow of urine. In these cases the condition is presumed to be due to 
a nemo-muscular inco-ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

AcotJtnED. — ^It is more common in females than in males, and the 
maximum age incidence in 74 cases collected by ITeningbam was between 
the third and sixth decade. 

(o) Bilateral hydronephrosis results from stricture of the urethra, 
pliimosis. enlarged prostate, obstroctlon within the bladder, or from a pelvic 
turnout ; the la.st named is the conunooest cait«e. 

(6) VnilaUral liydronephrosia ia doe to ureteral obstruction from— 

1. Obstruction of tho lumen by a etone, growth or blood clot. 

2. Strictute of the nretet following ureteritis. 

3. Preasore from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It 
also thought that chronic prostatitis or cervicitis may cause suflicieot 
inflammation to produce some dilatation of the kidney pelvis and upper 
ureter which lengthens and thus kinks the latter. 

Pathology. — Two types of hydronephrosis are recognised, namely, the 
pelvic type due to upper urinary tract obstruction and the renal t^e from 
obstniction to the lower tract. In the former the pelvis of tho kidney » 
dilated and there is less absorption of renal parcochyma in the calices. In 
the latter the calices are more dilated and there is considerable destruction 
of kidney substance. 

It is generally held that hydronephrosis resnlta from intermittent obstruc- 
tion. It has been produced cxpenmentally, however, by ligature of the 
ureter causing complete obstruction. Bnt complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms. — Many eases are latent, and give rise to no symptoms. The 
tumour may be discovered accidentally, or there may be complaint of pam 
in tho flank or back. The onset is iusitlioiis. 

The symptoms by which a bydronephtosts is Indicated .arc the presence of 
a renal tumour and complaint of an aching pain in tho flank or back, and 
sometimes polyuria or hicmatima. In intermittent hydronephrosis, the 
tumour suddenly disappears with the passage of a la^e quantity of watery 
fluid ; after an interval the tumonr gradually reappears and finally emnties 
suddenly as before. This sequence may be repeated at intervals. Where 
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true polyuria or baimaturia occura it is doc to a comcideot nephritis or pyelitis. 
There may be acute exacerbations of the chronic pain, with vomiting and 
collapse ; such attacks may accompany emptying of the hydronephrotic sac. 

Diagnosis. — ^Tbe condition, especially when bilateral and unaccoza- 
panied by symptoms, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is Intennittent, the diagnosis is readily 
made. IVben the condition is apparent simplyo-s a renal tnmour the diagnosis 
from renal neoplasm (or retro-peritoneal glands in a child) is difficult. When 
the tumour is large it may bo mistaken for an ovarian tumour. The diagnosis 
can be established by intravenous -pyelography supplemented, if necessary, 
by instrumental pyelography. Aspiration of the sac has been occasionally 
done for diagnostic pumoses', bot sot^cal exploration is a safer measure. 
Fluid from a hydronephrotic kidney is cleat or sb’gLtly turbid ; it contains 
albumin, and traces of urea and other orinaiy constituents ; in the deposits 
are epithelial cells. 

Course. — When unilateral, hydronephrosis may never cause serious 
trouble, and intermittent cases may persist for years and finally disappear. 
In bilateral cases ursemia may euperN'ene. Infection of the ladney U not 
uncommon, and may lead to acute pyonephrosis. The sac may discharce 
spontaneously through the ureter, ana the fluid never leaccumulate. The 
sac may rapture into the peritoneum, or rarely through the diaphragm into 
the long. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Prognosis.— This depends oa the cause of the hydronephrosis .and the 
condition of the opposite kidney. 

Treatment.— The first indication is to remove the cause. Cases of inter- 
mittent hydronephrosis Chat do not cause serious symptoms shoold be 
treated on general lines. An abdominal belt to support a bydronephrotic 
mobile kidney may be of service. 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
von Lichtenbeig’s plastic operation or Dephrectomy is advisable. Since the 
state and function of the opposite kidney can be fairly accurately aecer- 
tained by pyelography and ezamination of a sample of urine obtained by 
ureteral catheterisation, nephrectomy is a less serions risk than it was before 
these exact methods of diagnosis were available. Sympathectomy has been 
recommended, but it is not cleat how tide can produce the desired effect. 

In bilateral hydronephrosis the main indication is to remove the cause 
when possible, and to adopt every measure that may aid in preventing 
infection of the urinary tract, 


PYONEPHROSIS 

Definition.— Distension of the renal pelvis with pus, to an extent 
sufficient to canse a renal tumour. 

.etiology. — The affection is a sequela of pyelitis or hydroncplirosis. 
There are two main types, namely, tubcicnlous and pyogenic pyonephroab. 
The latter, which is the commoner, la most frequently due to an impacted 

'^'s^ptoms.— The patient is wasted, toxic and febrile. Rigors are 
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common. There is a renal tomoor, trliich is tender on palpation, and moTea 
to some extent with respiration. PTona is present, unless the nretei is 
completely obstructed. 

Diagnosis. — The differential diagno^ from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms of bacterial 
infection. Perinephric abscess gives signs of s more diffuse swelling, usual!? 
with cedema and redness of the surrounding sldn, and does not more 
respiration. 

Treatment. — In bilateral cases the treatment is palliative. In unilateral 
cases nephrectomy is indicated, if testa show that the other kidney b 
adequate. 


TUMOURS OP THE KIDNEY 
Bbkicn Growtes 

These are of relatively elight importance. 

Acen'osiata are the most common, ocenrring in the cortex or nndcr the 
capsule. They may he single or multiple ; muJtiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

FiBROiUTA are not nneommon as nodules, sometimes multiple, in the 
cortex or medulla. Lxtomata and akoiouata are rare. 

hlALIQMAKT ToUOtmS 

DTSEirBRTOStATA. — Thcse tumours are found most commonlr in children 
under 3 years, and almost always under the oge of 11 (Hadfiela). They are 
mote often bilateral than catemoma. The^ consist of cells remaining at 
the embryonic level and failing to differentiate in any direction (" Bound* 
celled Sarcoma There is a stroma of undifferentiated fetal connective 
tissue which resembles spindle-celled sarcoma. In some tumours some 
degree of differentiation may take place. Thus these tumours may contain 
embryonic striped muscle, primitive cartilage or nervous tissue, and primitive 
poorly-formed tubules can usually be found. They are yellow and homo- 
geneous on section. 

Adenocarcinoma of Renal Tdbotxs. — As a result of an examination 
of the 74 specimens of tumours of the kidney in the Bt, Bartholomews 
Hospital Museum, Hadfield has come to the conclusion that renal tumours 
previously knorm aa Hypcrnephiomata are in fact Adenocarcinomata. 
These tumours are single, large, well circumscribed, and often sunounded 
by a capsule of compressed buiney tissue which is destroyed by pressure 
rather tnnn by indltration. These tumours consist of solid anastomosing 
columns of cells. Their blood supply consists of irregularly shaped, lake-Uke 
Binusoida which lie between the tubules of the growth in contradbtinction 
to adenomata, which arc composed of well-formed tubules having well- 
defined lamina and a simple capillary circulation. Both in adenomata and 
adenocarcinomata, and especially in the latter, the celb arc infiltrated wtn 
a lipoid-fat-glycogcn complex (“ lipoid infiltration ”), which gives these 
tumours their peculiar yellow colour. Recent and old binniorrhage is 
commonly seen. Cystic degeneration often occurs. On section there is fine 
and coarse lobulation, TTiese tumonn may spread along the renal veins 
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into the inferior rena cava, and to the pelvis of the iidney and perinephric 
tissues. 

Symptoms. — 2. Hsmaturia is the first symptom in more than 70 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds of the pelvis or ureter may be passed. The hematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoted by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the groR’th until at some later date a tnmoiir is felt. The urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a draegio^ feeling, or a constant ache. 
The passage of clots may give rise to renal cobc ; otherwise the hinmaturia 
is not accompanied by pain. 

3. The presence of a tumour is a most important sign. It is felt on deep 
palpation bimanaally. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiration. 
It may be possible to define its npper border. As the tumour increases, it 
tends to go forward. It may fill the hollow below the twelfth rib behind, 
but does not cause a swelling in the back. Large renal tumours cause 
as^metr^ and bulging of the abdominal wall and marked displacement of 
neighbounng abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and the upper part 
of the descending colon ; the tumour is, therefore, resonant on percussion in 
front. 'When the tumour is highly vascular, pulsation is felt in it, and a 
aystolic bmft may be heard over it. In later stages, (he tumour is liable to 
become fixed by adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

5. hletastases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — ^Diagnosis is made on the presence of heematuria, with a 
tumour, ^\^len hiematuria occurs alone, and other causes have been excluded 
by careful clinical, bacteriological and K-ray examisatios, then a more 
detailed investigation of the unnary tract must be undertaken immediately. 
This entafls cystoscopy, intravenous pyelography and on occasion retrograde 
pyelography. When a tumour is the only eign an exploratory laparotomy is 
advised. The tumour requires to be distinguished from splenomegaly, 
hepatomegaly and Eiedel’s lobe. A renal tumour has not the definite edge 
characteristic of splenomegaly and enlargement of the liver. Enlargement 
of the liver is not often a source of difficulty. A Riedel’s lobe is continuous 
with the liver, does not extend hack into the loin, and is dull on perenasion. 
Splenic tumours are recognised by the fact that they tend to occupy an 
obhque position in the abdominal wall, by the presence of a notch and of a 
sharp inner margin, free movement with respiration, and dullness to per- 
cussion. . , t / 

A difierential diagnosis from ictropentoncal tumours, mcluding those of 
the suprarenal, is not always posable, though the euprarenal growths may 
BOiuctiincs be recognised by ceitaiu characteristic features. Thus, there is 
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the medullar 7 earcoma type described by Hutchisos, generally occurring in 
children, characterised by metastaaea in the skull, ecchymotic swelling of the 
eyelids, papillasdema and severe ansmia, and the infant Hercnles ” type of 
tumour of the adrenal cortex. 

Prognosis. — The disease is almost invariably fatal. Many die within 
2 years, and the majority within 4 years, though exceptional cases of 
survival for 5 to 10 years after operation have been recordea. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drags for the relief of pain and 
the control of hsmaturia. 


CYSTS OF THE KIDNEY 
SoLiTABT Cysts 

These may occur in su otherwise normal organ. They vary in size from 
very small cysts to tumours of conriderable biUk. They result from dilata- 
tion of an obstructed tubule, and they may be congenital. 

Mci.t:ple CrsTs 

hlultiplfl cysts of small size are commonly met with in sclerotic Iddse^s. 
They result from chronic ioilammatory changes that lead to obstrucriou of 
the tubules with subsequent dilatation. There ure also rare enses of multiple 
cysts, of large size, whose tctiology and coarse are little knows. 


PoiTCTflllO DlSSJSX OF T»S KlPSStS 

Definition. — Polycystic kidneys appear as a massdve conglomeration 
of cysts, varying in size from a pin’a head to a marble, separated by den«e 
strands of fibrous tissue, in which htUe or no renal tissue is evident on naked- 
eye examination. 

Etiology and Pathology. — The commonest age incidence is between 
40 and 50 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of the«e a Urge 
proportion are io still-born infants. Tliow* oceurriag in infant-i are con- 
genital, and other congenital abnonnalities may be present. The disease in 
adults is probably also congenital in origin. In this case it must be proms- 
rive, because the renal damage in the later stages is too severe to have wen 
compatible with many years of active life. In this connection it is noted that 
the disease is often found in more than one member of a family and in suc- 
cessive generations. Its familial incidence, congenital origin, and ssseciation 
with cysts in other organs, especially the liver, all suggest that this disease 
belongs to the group of congenital-developmental errors. 

The organs are enlarged in size, and weigh 20 to 30 ounces each, or even 
3 to 4 lb. They have been compared to a bunch of grapes in appearance. 
The cysts project from the surface and form the mass of the_ organ. _ They 
are lined by a layer of flattened cells, end ate filled with flmd_. This fluid 
is clear or tuibtd, limpid or viscid, coloorleas or yellowbh ; it is 
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blood-stained, giving it a red, purple or green colour. Urea has been found 
in the fluid, which may also contain fat globules. celJuJar debris, cholesterol 
and triple phosphate crystals. On microscopic examination more or less 
renal parenchyma is found in the septa between the cysts ; the tubules are 
distorted, and exhibit varying degrees of atrophy, degeneration and ^lata- 
tion, while the glomeruli show changes characteristic of chronic nephritis. 
The blood vessels of the kidney unde^o sclerotic changes ; there is increased 
Sbrous connective tissne and small cell infiltration. In some cases c^ts are 
also found in the liver, ovaries, broad ligament, uterus, pancreas and spleen ; 
but they are rare in any other organ than the liver. 

Symptoms. — ^Tbe affection is neariyalTraysbilatoral. When the tumours 
develop to large sire in the feetus, difficulty in labour may result. In the 
adnlt there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in urmnua, cerebral bamoTTbage or cardiac 
failure. General arterial disease, with raised blood pressure and cardiac 
hypertrophy, is commoiJy present; on the other hand, the condition may 
reach an advanced stage and fatal termination without appreciable cardiac 
hypertrophy. In a tmrd CToup the bilateral renal tumours are the most 
strikiDg features, associated with general malaise, doll aching pain in the 
loins, and recurrent basmaturia. The tumours arc not tender, and present 
the ordinary signs of renal tumours (c.v.). The urine is of low specific gravity, 
and commonly contains n trace of albomin : there may be polyuria. 

Diagnosis.— A condition of cbionic nephritis with large palpable kidneys 
should suggest polycystic disease. Bcnal neoplasms other than sarcomata 
are nearly alwavs unilateral. The absence of fever and pyuria excludes 
bilatcial pyonepnrosis. 

Course.— This usually follows that of chronic nephritis. 

Treatment. — The treatment is that of chronic nephritis. Operation is 
contra-indicated, since both kidneys are nearly always equally nnected. 


Otbeb Forms of Cystic Dibeark 

Echinococcus cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic deyeneraiion of 
renal neoplasms is described elsewhere. 


MOVABLE KIDNEY 
Synonym. — Nephroptosis. 

The kidney is normally held in place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But thk does not prevent a certain 
amount of respiratory excursion, as may be seen cither by X-ray examina- 
tion or in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable Hdney should therefore only be applied to cases where there 
is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As tbe kidney slips downwards, the lower pole gradually passes 
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towards tbe middle line, while the organ rotates elightlj, causing the hilam 
to look somewhat opws^s. 

Etiology. — Movable kidney is about seven times mote common on the 
right than on the left side. The ascending colon and the hepatic Qexnre lie 
on the inner aspect of the right kidney, thos tending to drag it down when 
the bowel b loaned or dropped. On the left side, on the other band, the strong 
costo-colic fold suspends tne splenic dexuie much more securely, while the 
descending colon lies to the outer side of the left kidney. 

The condition is much commoner in women than in men. In men the 
kidney pouches are deep, narrow and rapidly diminish in breadth from above 
downwards, while in women they arc much shallower and broader, and 
diminish only slightly in breadth from above downwards. This natural 
diitereDce is accentuated in the spare long-wabted women with narrow loins, 
who are recognised as specially liable to floating kidney. The greater liability 
of women to chronic constipation further helps to induce dropping on the 
right side. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. Wasting with loss of perirenal fat, 
or loss of tone in the muscles of the abdominal wall, have been held re^onsible, 
but movable kidney is so common apart from such conditions that their 
importance is doubtful. Glinard emphasised the frequency with which 
movable kidney is associated with a pneral visceroptosis ; indeed it u rare 
to And a movable kidney without coloptosis. Naturally, if there is general 
risceroptosis, the kidney is its most obvious sign. It is a firm organ which 
can be readily grasped, while the other dropped viscera would elude palpation. 
As Landau says, “ Pleased with his discovery, the physician may impute alt 
subsequent symptoms to the movable kidney.” Most of these are really 
due to visceroptosis. 

A scriotii sequel is the occasional occurrence of hydronephrosisproduced by 
torsion of the ureter during the forward rotation of the organ or by its hecom- 
mg kinked over the renal vessels. If hydronephrosis occurs, a subsequent 
infection may convert it into a pyonephro'd^. 

Symptoms. — ^There may Iks no B)-mplom3 at all and, if the movable 
kidney is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect oneself against 
a less discreet raedic.al attend-ant subsequently revealing tbe fact to the 
patient. The commonest symiptom is a constant dragging pain ovring to 
traction on the renal plexus. This most frequently first declares itself 
between 25 and 35 years of age. rone of hypenestbesia corresponding to 
the distribution of the tenth thoracic segment may also be present, ilorc 
serious symptoms directly due to movable kidney are DiclI's crises ; but these 
are not common. The attacks are characterised by inlcnje pam radistmg 
down the ureter and tltrough the back, slavering, nausea, vomiUng, fever 
and collapse. The urine is scanty, and way contain blood. Sometimes 
the pelvis of the kidney may become distended, giving rise to an obvnons 
increase in the size of Uie organ. This may piws of! later, with abundant 
discharge of urine, showing that the crises are doe to kinking and con* 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 
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The other flymptoms •which have been attributed to floating kidney ate 
really due to t&e associated visceroptosia (q.v.). But there is no reason to 
attribute far-reaching nervous consequences to movable kidney, yet, for some 
enthusiasts, hysteria in ■women, hypocbondriasis in men, and even insanity, 
are common outcomes. There is httle doubt that far too much stress has 
been laid upon this condition as a canse of manifold complaints. 

To detect a movable kidney on the right side, the left hand should bo 
placed under the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in the nipple line. The kidney may then be felt to slip between the fingers. 
Usually, this does not cause the patient a definite pain, but a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, even to the left of the middle line or nearly 
down to Poupait’s ligament. In examining on the left side, the observer 
should stand on the patient's left, placing bis right hand behind the loin and 
palpating in front with his left. 

A movable kidney usually feels larger than the normal excised organ. 
This is because of the surrouuding investments through which it is felt. 

Diagnosis. — ^Usually this is obvious, as the shape and mobility of the 
organ are so characteristio. Occasionally, a Riedel’s lobe has been taken fox 
movable Iddney ; but the continuity of the former with the liver should 
prevent this mistake being made. In the same way, a distended gall-bladder 
IS continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylons has offered dJfljcolties in some cases ; examination 
of the stools for occult blood, a test-meal and X-ray examination would clear 
up the diagnoria. Soybala uear the flexures of the colon may be mistaken 
for floating kidnev; but their indefinite shape and inelasticity generally 
help to distinguish them. Their diaappearance after a series of enemata 
would settle the question. In one case a mesenterio cyst appeared closely 
to resemble a floating kidney. 

Prognosis. — Apart from the development of hydronephrosis, movable 
Iddney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment. — Some cases call for no local treatment, tliough the associated 
risceroptosis snd aetirssthoaia will reqt/ira sitont/oa. If pain is felt, tbo 
adoption, for a short time, of the knee-elbow position will help to replace 
the kidney and relieve the tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support, such as a specially designed corset, 
should be worn. Hurst has urged that the support should be designed to 
increase the general intra-abdominal pressure, and not to replace any one 
viscus. We are convinced that this is sound and that, in many cases, a 
“ kidney belt ” is worse than useless, while the addition of ingeniously placed 
pads oiy increases the discomfort. Whatever the form of the support, it 
need only be worn while the patient is in the erect posture, and it is best fitted 
while she is recumbent, preferably with the pelvis raised on a pillow so as to 
aid the replacement of the kidney. Often, when a support of this kind has 
been worn for a year or two, it is possible to give it up without recurrence of 
symptoms. Breathing exercises to develop the expansion of the lower thorax, 
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with exercises to unprore the tone of the abdomlnsl have in many cases 

proved more efficacious than a passive snppott. Operation shotild not be 
advised except for recurrent Dietl’e crises or when there is evidence of hydro- 
nephrosis, wDcn ccpbropeiy may be done. Bat even this may not be soc- 
cessful, and ultimately nephrectomy may be required for the Lydronephrosu. 

Trealmcnl of DieiVi crises , — ^The patient most be pot to bed and hot 
fomentations or antiphlogistine appliw to the affected side. A hypodermic 
injection of a quarter to one-thiio of a grain of morphine may be reqaiied if 
the pain is severe. Uaaally this is sufficient but, should the attack last more 
than a few hours, an attempt must be made, under an anssthetic, to rectify 
the position of the kidney by maiupnlation. Xatnrally, conditions are un- 
favourable for nephropexy during or immediately after a crisis, because of the 
congested state of the organ. 

W. Lancdok-Bbown. 

Geopvbey Evaks. 
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DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

ARTHRITIS 

The diagnosis of arthritis ” should be reserved for cases in which there 
are intrinsic pathological changes in a joint. 

The clinical conception of chronic arthritis is much simplified by modem 
classification, which divides it into two clear-cut clinical types, each of which 
presents distinctive features. These ate the rheumatoid arthritic type and 
the osteo-arthritic type. The features of the rheumatoid and osteo-arthritic 
types of arthritis be found under their respective headings below, and 
since the criteria of these types are clinical, this terminology can be correctly 
em^oyed in those cases in which the (etiology remains obscure. 

The most basic diO'erence between these two types U that rheumatoid 
arthritis is a general disease in which the most obvious local eitects fall upon 
the locomotor system; while osteo-arthritisisa degenerative type of change, 
which, without aftecting the patient’s general health, for various reasons 
becomes localised in certain joints. 

There are, in addition, certain cases which are referred to as ** Ulzed," 
in which the degenerative lesions of osteo-arthritis become superimposed 
upon those of an inflammatoty arthritis of the rheumatoid type. 

1. RnETIMATOID ARTHRITIS 

Synonyms. — Atrophic Arthritis ; Poly-irthritis. 

Rheumatoid arthritis has generally been desenbed as being of two types, 
uamcly, the “ classical ” or idiopathic type, of which the causation is un- 
known ; aud the infective type, in which a discoverable infective agent is 
causative. It was the opinion of the committee appointed by the Royal 
College of Physicians (1934) that the term “ rheumatoid arthritis ” is best 
reserved for tlie first type, and “ infective arthritis ” for the second. It is, 
however, often difficult to distinguish between the two types on purely 
clinical grounds, and the distinction should therefore depend on the patho- 
logical findings. Either type may, however, be correctly referred to as the 
“ rheumatoid type ” of arthritis. 

Rheumatoid arthritis is a general progressive disease affecting principally 
the joints, which are swollen and painful. If unchecked great destruction 
and deformity results. 

.etiology. — ^The malady is said to occur at least five times as frequently 
among females. The type of patient most commonly affected by the classical 
form of the disease is a young woman between 20-40 yearn of age. The 
13«7 
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affectioQ eeldom commences after the mcnopanse. Predisposing factors 
exist in many cases and inclnde malnutritioa and emotional shock. Focal 
infection may be present, but this ia not to be regarded as the main cansatire 
factor. 

Pathology. — ^The patholopcal processes are inflammatory in nature. 
The soft tissues and the white fibrous structures around the joints are the 
first to be affected. The infiammation then spreads to the capsule and 
synovium, and granulation tissue forms in the angle made by the articular 
cartilage with the synovium. The latter tben gradoaliy extends inwards 
as a nng of “ pannus,” covering and cventuaUy replacing the articular 
cartilage. As this happens on both articnlar surfaces the tendency is for 
them to adhere, especially if the joint is immobilised, and so fibrous ankylosb 
occurs, which in some cases progresses to a bony ankylosis. 

There are atrophic changes aifccting the sldn, subcutaneous tissues, 
muscles, ligaments, joints and bones. This latter condition of generalised 
osteoporosis shows as the first X-ra^ evidence of the disease. The peri- 
articular swelling can also be seen in outline, but actual joint destruction does 
not occur until considerably later. Some degree of patchy recalcification 
may be observed when the progress of the disease is checked. Osteophytes 
are never foond in rheumatoid arthritis, but in late cases vejT considerable 
disorganisation of the joints take place, and in these areas the bone some- 
times gives the appearance of havmg b^n dissolved sway. 

The chief pathological change in the blood is an increase in the sedimenta- 
tion rate of the red blood cells. This is an important index of activity, and 
the response of a patient to treatment over a considerable period can be 
estimated with some accuracy by means of this together with clinical observa- 
tion. A secondary anemia is usually present in the pre-arthritio phase. 
The glucose tolerance of the patient u generally found to be reduced in the 
active stages of the disease. 

Symptoms. — There is in most cases a prodromal period, daring which 
the patient loses a considerable amount of weight ; and fatigue, both mental 
and phyrieal, b a marked feature in nearly all cases. There may be other 
symptoms, such as parsistbesia, Baynaud-Uke phenomena, irre^ar men- 
struation, tachycardia, sweating, and a secondary anxeua. Certain pioneer 
symptoms are not uncommon and it b of the utmost importance to recognise 
these ; amongst them b pain and tenderness of the heads of the metacarpal 
bones, and espccblly of the second (Morton’s dbe.ose). 

The onset of the arthritic phase b often announced by a swelling of the 
proximal intcrpbolacgeal joints of the second and third fingers of both hands. 
It b usually insidious, but b acute in about 10 per cent, of cases. In the caw 
of the former, it b not uncommon for the disease to be marked by loog periw 
of low and intermittent fever. The thyroid gland b also sometimes eruatged, 
and Cbrositic pains may be complained of. 

'Wasting of the small muscle of the bands b generally the next event, 
while the uncompensated pull of the intcrossei muscles, which appear to be 
affected a little Later ia toe disease, tends, in combination with trauma, to 
drag the fingers into the typical position of ulnar lleiioD, in which they 
often become ultimately fixed. The affection then spreads eentripetally 
towards the trunk, involving in turn the wrists (which often bwme the 
scat of ankylosb), anUes, elbows, knees, shoulders, hips and jar. The 
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bilateral and ayimnetrical way in which the joints tend to be affected is a 
striking feature of the disease. In some cases the spine itself in due course 
becomes affected. (See p. 1378.^ 

■\Vbenever a joint becomes involved it will be noticed that the muscles 
which control it, particularly the extensors, waste rapidly, giving rise to 
the varying flexion defonnities seen in the later stages. These may be 
perpetuated by a fibrous ankylosis of the affected joints, and contraction 
of the joint capsule. Bony an^losls may follow this stage, and when it 
does so it generally occurs in the wrista and the bones of the carpus in the 
first place. 

In certain cases enlargement of the lymphatic glands occurs, and even 
the spleen may become palpable. In those cases in which, in addition, 
leucopenia is present the condition is known as Felty's syndrome. Sufferers 
with rheumatoid arthritis genetaUy experience considerable pain which 
interferes with their sleep, and this adds progressively to the severity of the 
condition. 

Symptoms often clear up if pregnancy occurs during the course of the 
disease, but in most cases they return with renewed vigour after parturition. 
Periodical remissions are a well-known occasional featnie of the disease ; 
they may last for weeks or even months. 

Prognosis.-— Under a properly planned and supervised programme, about 
20 per cent, of patients prove amenable to treatment, a further 60 per cent, 
show considerable improvement, and an addittousl 20 per cent, are improved 
to some extent ; leaving 5-10 per cent, of cases which appear to be entirely 
resistant to treatment of all lands. With modern methods of splintage, 

K deformity should very seldom occur, even when ankylosis takes place. 

3uld be remembered, however, that in many cases treatment of some eort 
is required for months or even years, and that relapse may occur after apparent 
cure. If the disease is not checked, the end-result is complete and painful 
crippling. Tins sometimes takes place within a very ehort period, particularly 
when the patient is young. Cases which occur later in life tend on the whole 
to be less progressive in their course. 

Treatment. — ^As yet there is no specific form of therapy. It is by a 
careful and intelligent selection and combination of methods suited to the 
individual patient that such success as is possible will be achieved. 

Diel . — This should be rich in vitanuns, especially B and C, and should 
be of the high caloric type, except in the rases in which the- patient is over- 
weight. Vitamins B and C should be added as such, and to an intensive 
dosage. \^en the snffeier is much underweight and does not return to 
normal by dietetic means alone, a small dose of insulin (6-10 units) may be 
administered 15 to 20 minutes before two meals in the day, the allowance of 
carbohydrates being adjusted accordingly. 

Physical Therapy , — In the acute phase these are of necessity reduced to 
sedative applications and gentle movements. These may be supplemented by 
progressively graded ultra-violet rays, which stimulate the skm, and so to 
some extent the patient’s powers of resistance. Later, massage, heat and 
snpervised voluntary movements help to relax the muscle spasm, wHch is 
often in itself a cause of pain and tends to increase the ultimate deformity. 

'Drug Therapy . — On general prindples the patient needs iron for anamia, 
laxatives for constipation, and analgesics — especially aspirin, phenacetin, and. 
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T,hcn neceaaaty, in addition Dover’s powder (gr. 10-16), or codeine phosphate 
(gr. j-J) — for pain and aleeplessncss. A time-honoured remedy is guaiacol 
carbonate, which may be given with aspirin, thus : Guaiacol catb. grs. 6, 
aspirin, grs. 4, in cachet form, three times daily after food. Arsenic may be 
combined with nux vomica and taken before meals. Cod-Iivcr oil also has 
value and, if preferred, may be combined with malt extract. The combination 
may be given in full doses of one ounce two or three times daily if such can be 
tolerated. Thyroid is useful in cases ocemring about the menopause. Iodine 
is useful in some cases. 

Injections of gold salts have recently been found helpful in many cases, 
especially when the onset is fairly recent and the blood seoimentation Is high. 
This method of treatment is contra-indicated in the presence of renal or 
hepatic damage, diabetes mellitus, eczema, severe aneemia, colitis, pregnancy, 
bxmopbilia, or pnrpura. IVith regard to other cases, the dangers of reaction, 
compheations and mortality should be taken into considemtion. There 
should be a complete blood count, blood sedimentation test, and an examina- 
tion of the urine for albumin. The chief toxic effects arc purpura, rashes, 
boils, exfoliative dermatitis, gastro-enteritis and colitis, nephritis, jaundice, 
aplastic ansmia and stomatitis. There is a mortality of a^ont 1 per cent, 
attendant upon this form of therapy. The patient should not bo allowed to 
expose herself to strong sunshine or uUra-vioJet light during the treatment for 
fear of pigmentation. 

It is well not to administer gold near the period of the menses, as skin 
eruptions are more liable to occur then. There are several preparations 
of gold salts on the market. It h wUo always to employ those which are 
administered intramoscularlv. Whether they are emended in an oily or 
in an aqueous solution appears to bo immaterial. The initial dose should 
be 0-01 gm., and subsequent doses may be 0*05 ond O'!. This latter dose 
should not be exceeded, nor should the injections generally be given more 
frequently than once weekly. The total amount in a complete course should 
in most cases be limited to 1-1*6 gm. An interval of at least six weeks should 
then elapse before a further course is commenced. The dosage should be 
adjusted according to the patient’a condition and response to previous 
injections. Patients of very light weight require smaller initial doses and 
more careful subsequent grading. Ilie complete blood count, blood sedi- 
mentation rate test, and urine examination for aibumin should be repeated 
at regular intervals during the treatment. Care should be exercised m 
•watching for the first sigM of reaction, or any toxic symptoms. In the first 
instance, no further injections sboold be given until 48 hours after the reaction 
has entirely sub*iided. In the second, the injections should bo stoppw 
immediately, and not resumed, if at all, until the patient has been fro® froni 
the symptoms for two to three weeks. If complications appear treatment is 
palliative, while if the skin is involved also, calamine lotion, with I per cent, 
phenol, should bo applied, and a niixtuie containing bromide and phcaobar- 
nitono (gr. J) should be administered thiieo daily until the complication bw 
disappeared. Patients with jaundice should be put to bed and treated fts u 
tuffeimg with hepatitis. For the other complications 10 c.c. of a f^mj 
propar^ 20 per cent, solution of sodium thiosulphate should be given intra- 
venously every day, and 10 e.e. of 10 per cent, calcium gluconate may be 
administered intramuscularly at the same time. 
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Vaccine Treatment . — In infective ftrtliritifl a coturse of vaccme injectiona 
is a rational form of therapy. In certain cases it U successful in reducing 
the activity of the disease. But it should, however, not be expected to 
take the place of the simple orthopaidic and other measures necessary to 
prevent contracture of the joints. IVhen the patient is suffering from 
idiopathic rheumatoid arthritis the results of vaccme therapy are less certain. 
But it is often worth a trial, either previous to the employment of gold 
therapy or in the interval between the conrses. In cases in which gold is 
contra-indicated or is not well tolerated, it may be the method of choice, 
except in those who are febrile and mncli exhausted, when the powers of 
reaction are very low and harm may result. The right dose is the lowest 
which is found to provoke a favourable reaction, and not the highest which 
can be tolerated, as is believed by some. 

Protein thocli may be given in the form of intravenous T.A.B. vaccine 
injectiona. This is a non-specific procedure designed to raise the patient’s 
temperature temporarily in the hope of benefiting him subsequently. Such 
treatment should never be undertaken when the patient is in an active 
phase of the disease. Once improvement has started, however, it may be 
justifiable to endeavour to speed its tempo by this means. Three to five 
injections should be administered, the dose varying according to the age 
and weight of the patient. At least 21 hours of normal temperature should 
he allowed between the injectiona, which shoold not in any case be given 
more frequently than twice weekly. 

Finally, certain considerations regarding /ocel tefexs : It is a safe rule in 
such a disease such as rheumatoid arthritis, in which the exact retiology is 
often obscure, that " whatever is found wrong— pnt it right 1 ” This should 
extend to the discovery of foci of infection. It is, however, unwise to embark 
upon operative procedures while the patient is in a condition of debility, 
or while the disease is running an acute febrile course, with marked joint 
pain and swel^g. In such patients an endeavour should previously be 
made to build up the general health. If after 4-8 weeks no improvement 
has ocentred and the foens 15 still believed to be of importance, cautious 
measures for its removal may be initiated. The patient should in such cases 
be warned that it is unlikely that the removal of such a focus will cure the 
arthritis, but that his general health, and the powers of active resistance 
will be stimulated thereby. The foci of infection which are of particuKir 
importance and should always be investigated are situated in the tonsils, 
the nasal amuses, and the teeth ; hut the colon, appendix, gall-hladder, 
cervix, tubes, prostate and bladder should also be investigated. If more 
than one focus of infection is found the one most apparently active should be 
treated first. In cases in which the sinuses and the tonsils both require 
surgical attention it is important to allow a period of several weeks to elapse 
between any two operations. 

2. SPECHTC INFECITVE ARTHRITIS 
Gonococcai, ARTUErris 

From 1 to 6 pet cent, of those infected with gonorthcea develop gono- 
coccal arthritis. The disease is also found in babies, whose infection occurs. 
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&t birth. In view of the fact that infection dne to this cause frequently ends 
in cr^pliog and bony 801710313 of the affected joints, it is important to malce 
the magnosis at the earliest possible stage. If this is done the progncais 
is good. 

The clinical ap^rancc and courae of gonococcal arthritis is eimilar to 
that of rhenmatoiu arthritis when the onset of this disease is acute. A 
diEerential diagnosis may he made from the following points: {1) A recent 
history of gonococcal infection or orethritis. Unless specifically questioned, 
patients often omit to mention this. (2) The onset of joint symptoms within 
three weeks ofsuch an infection. (3) There is a predominance ofS : 1 in males, 
unlike true rheumatoid arthritis. Aa in the latter disease, however, the 
malady is usually a polyarthritis from the onset. (4) The knees, wrists and 
ankles are generally involved in a virulent attack. A painful teno-synovitis 
around the wrists and ankles is a common foremuner of actual arthritis. 
(5) Conjunctivitis and irido*cyclitis is not uncommonly associated with 
gonococcal arthritis. 

The complement fixation teat of the blood is found to be positive in about 
80 per cent, of cases after the first month, and gonococci mav in many cases 
be grown by special methods from samples of the joint fluid, afforaing an 
immediate confirmation of the diagnosis. 

The main points in treatment are (1) that of the primsrv foens ; (2) the 
sulphanilamide group of drugs. Artificial fever therspv (li^erpyTexis| is 
considered by some observers to bo “ specific ” for gonorrhoeal polyarthritw. 

In chronic stages cases should be treated on the same lines as rheumatoid 
arthritis, except that gold salts are contra-indicated. (See also p. 24). 

PNEOMOcoccat Aetdiiitis 

A polyarthritis clinically of the rheumatoid typo is a rare sequel of lobar 
pneumoma. It afiects children more commonly than adults. An arthritis 
affecting one or more of the larger joints is somewhat commoner. These 
conditions generally occur subsequent to the stage of pneumonic resolution. 
Primary pneumococcal arthritis of either type is uncommon. 

Pathology. — The joint fluid is in most cases purulent, and pneumococci 
can be found in it except in cases which have received sulphapyridine in 
full doses. 

Prognosis. — If the patient surrivea the pulmonary infection his resist- 
ance to the organism is good, and joint function is in most cases prcscr^’cd 
provided erostoa of the cartilage has not taken place. 

Treatment. — Joints affected in this way should be aspirated early and 
irrigated with isotonic saline solution, although drainage is not advisable. 
They should be immobilised in light plaster splints, which should be removw 
daily to permit of gentle movement. Sulphapyridine should be given m the 
usual dosage as for an acute infection. 

Acute SurroEATrvE /VnxiranTs 

This is often polyarticular in its diatribution, and may bo mistaken at 
first for acute rheumatic fever or rhomnatoid arthritis. It occurs more often 
in children than in adults. 
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Etiology. — ^The condition may be a blood*bome infection (metastatic), 
or may arise as an extension from neigbboaring areas of osteomyelitis, or 
other infection. The former ia the more common and may be secondaiy 
to a focus of infection in the middle ear, throat, einoses or prostate. It 
may also follow the acute specific fevers, particularly scarlet fever and 
septic tonsillitis. It has also been reported as following meningitis, septic 
endocarditis, infected varicosities and bums, pyelitis and furunculosis. An 
arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms which are chiefly responsible are the bsmolytlc strepto- 
coccus, the staphylococcus, the pneomococcns, the gonococcus and, after 
typhoid, B. typhosus. 

Symptoms. — These include an acute onset of chills and sweats, pyrexia, 
local pain and tenderness in the jomts, with redness, swelling and limitation 
of movement. There is in most cases a high degree of polymorphonuclear 
Icucocytosis. 

Course. — The joint fluid rapidly becomes purulent and extensive damage 
to the joints ocenra if treatment is not instituted rapidly. Badly damaged 
joints generally ankylose ultimately. The mortality amongst such cases is 
in the neighbourhood of 20 per cent. 

Treatment. — ^This should be directed towards the primary source of 
the infection as well as the affected joints. If the organism is known to be a 
Btreptococcus, pneumococcus, gonococcus or meningococcus, drugs of the 
Buipiionamide ^oup are of value. In cases of staphylococcal arthritis the 
drug of choice is sulphathiazole. 

Immediate aspiration of the affected joints is essential, both for diagnosis 
and therapeutically, and lavage with normal saline should be undertaken. In 
some cases it is necessary to open the joint for this purpose. Blood transfusion 
is valuable in these cases. Orthopedic care is required if ankylosis appears 
probable. 

Tdbekculods AimiRmB 

Tuberculous arthritis usually occurs in young patients, and is an infection 
from a primary tuberculous focus elsewhere in the body. The possibility 
of an arthritis in a young subject being tuberculous should always be borne 
in mind, and an X-ray examination is of great value in differentiating this 
type from other varieties. The subject is dealt with fully in surgical books, 
to which the reader is referred. 


Dysentbrio ARTSEmS 

A polyarthritis of the rheumatoid type follows bacillary dysentery in 
about 3 per cent, of cases, at an interval varying from three weela to several 
months after the cessation of acute symptoms. It may also occur in the 
course of a chronic ulcerative colitis. In some cases the process only affects 
one joint, but in either event the process commences as an mflsmmation 
of the periarticular tissues and progressively invades the joint surfaces. 
Suppuration is rare. During the recent campaign in Egypt (19i2-3) it was 
often associated with conjunctivitis and ucetlmtis (n.v.). 
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Treatmeafc abould be directed to the dfsenteric conditioD, and shonld be 
palliative so far as the joints ate concerned. 

Unlulant Fevee or Bruceluasis 

A mild polparthiitls doe to the or^nism of this disease is probablj mon 
freqncnt than is naoally believed. It is generally associated ■with myalgia, 
and sometimes with intermittent hydrarthrosis. The onset may be aente 
or chronic, and the clinical picture may closely resemble a snbacote attack of 
rheumatoid arthritis. The pain is not seldom very acute. 

The general symptoms are indefinite and moltiple, and include malaise, 
long-continued low-grade pjTciia, which *' undulates,” loss of weight, 
sweating and depression. The blood may show a secondary ansmia and a 
leocopenia. The agglutination tests are nsually positive if the disease is of 
some weeks’ duration. 


De.'IQDS 

This disease gives rise to a very acate form of peri-arthritis. Intense 
pain and sometimes swelling ocent in the tendons and muscles around the 
joints. These nsoally disappear when the fever subsides, but in the stage of 
convalescence mar recur ana last for weeks or toontbs. The condition should 
be diilerentiatcd from rheumatic fever, from which it differs in being epidemie 
and in not responding to salicylates. 

MeNIKOOCOCCAI. ARTflniTIS 

THs is not uncommon in the second week of cerebro-spinal fever, and 
may be polyarticular or monarticular. It resembles gonococcal arthritis 
closely, except that it is generally less severe. There is also a sporadic form— 
chronic meningococcal scpticonnia — which occurs in the absence of meningitis. 
The diagnosis m these cases rests upon the presence of intermittent fever, 
a rash, which may be purpuric, and sometimes simulates E. notJosum, and a 
positive blood culture. The Quid from the joints affected may contain the 
organism. The patients often seem Burprisingly well, and complain of little 
except joint pains. Both these tj'pes respond weU and rapidly to sulpha- 
pyri^e or sniphathiazole therapy. 

3. OSTEO-AIVniRIHS 

Synonyms. — ^Hypertrophic Arthritis ; Arthritis Defomwns ; Morbus 
Coxro Sent^ (of hip). 

Osteo-arthritis is a degenerative condition which affects the^ articular 
cartilages and weight-bearing surfaces of the (in most cases) larger joints. 

Etiology. — ^Tbe known factors include trauma, certain disorden of 
metabolism, and nervous diseases, e./f. Charcot’s joint. Senility is also » 
cause, as prolonged toziemia may occasionally be. There is, however, no 
eWdence that focal sepsis is primarily concerned in the jotiology '“H 
typo of arthritis. 

The malady tends to occur principally in men over middle life who have 
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led a etrenuous life; in women it mainly affects the knees and is often 
secondary to the proliferative synovitb which is often a distressing feature 
of the menopause. 

Pathology. — The changes which occur in the joints affect primarily the 
articular cartilage, which in the early stages shows grooving and “ fibrillation,” 
starting at the points where the ptessnte of the opposing surfaces is greatest. 
Later, the cartilage may actually wear through at these points, and the two 
bony surfaces come into contact. When this happens, the constant rubbing 
of bone on bone gradnally policies and ” ebnmates ” these areas. At the 
same time a gradually progressive enlargement of the articular surfaces 
occurs which culminates in the production of “ lipping ” and of bony out- 
growths from the joint margins called osteophytes. These excrescences may, 
in well established cases, be easily palpable at the joint margins, and are the 
typical lesions of osteo-arthritis. No constant changes are found in the 
synovium. 

Symptoms. — The onset of the disease is insidious. The first symptom 
to he complained of is usually stiffness, often accompanied by pain after 
exertion. The site is generally one or more of the larger joints ; or it may be 
any joint which is subjected to particnlar stresses as the result of the patient’s 
occupation or sport. In the comae of time considerable wasting of the 
muscles controlling the affected joints supervenes. The joints therefore tend 
to become unstable and so liable to farther trauma. The coarse grating which 
can he elicited in joints affected with the disease is due to an accompanying 
teno-synovitis, and is no measure of the actual damage to the joints themselves 
When extrinsic joint changes have occurred, the patient usually experiences 
considerable pain, particularly on bearing weight. The movements of the 
joint also become much limited on account of spasm of the surrounding 
muscles, which may in itself he a cause of pain. There is generally not much 
effusion present. Occasionally new bone formation may limit the move- 
ments of the joint, although this is not very common. Small rounded bony 
Bwcllings on the terminal phalanges of the fingers and thumbs, termed 
Heberden’s nodes, not infrequently develop daring the course of the disease. 
These may be the cause of considerable pain in their early stages, hut, on the 
other hand, they may he quite painless. 

The examination of a hip joint affected with early osteo-arthritis reveals 
some limitation and pain on rotation and often also of abduction of the joint, 
some time before the movements of ficxion and extension are appreciably 
mleifeTed with. In addition, it may be found that auoh a patient when 
standing, in order to avoid pain, does not support his weight equally on both 
hips, ^me wasting of the gluteus muscle on the affected side is also evident 
fauly early. In advanced cases actual shortening of the affected limb occurs 
either the result of absorption of the femoral head or from its dislocation 
upward. Pain complained of in the knee may in reality be referred from 
a ^seased hip ; in such cases, if a full examination of the patient is omitted, 
treatment may be directed to the wrong joint. ” Sciatica ” is often found 
to be the result of oseto-arthritis of the hip, or of the lumbar spme, and is 
sometimes the imtial symptom. 

Osteo-arthritic changes in the lumbar spine are frequently present without 
giving rise to symptoms. Such changes ate often discovered radiolopcally in 
the course of an examination for another purpose. This sometimes gives rise to 
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difficnltj in compensation cases when existing syroptoms may bo attributed 
to this cause post hoc. The oacro-iliae joints are in the same way frequently 
reported as being the seat of osteo-arthritis. In many cases, however, there 
is an absence of symptoms and so no treatment is required, unless low 
bachache or sciatica supervenes. 

The osteo*arthiitic joint does not ankylose, but may become locked'as 
the result of excessive osteophyte formatiou. In other cases it becomes 
unstable, ornng to continned use in the presence of insufficient tattscalsr 
support, due to muscular wasting; in these cases the joint surfaces may 
ultimately become very diso^anis^. 

When a weight-bearing joint is affected, the patient suffers great pain on 
standing, and a certain amount of absorption of articular bone may ocenr, 
resulting in some shortening of the limb. 

In some cases the articular cartilage may become fragmented, or osteo- 
phytes may break off into the joint cavity. In both theso circumstances 
they form loose bodies which give rise to all the symptoms usual in that 
condition, in addition to those of the arthritis. 

The general health is not affected, unless the result of unaccustomed 
inactivity necessitated by the affection or of pain. 

Diagnosis, — Unless the observer be n slave to names it must be allowed 
that it la nob always easy to call a case one of rheumatoid arthritis or of 
osteo-arthritis. But, speaking generallr, the distinction U a true one and it is 
important to make it wbeocrer possible. Osteo-arthritis is a degenerative 
condition affecting one or two jobts, usually the larger ones. There is geser- 
ally a history of trauma m the past, or of contmued trauma of a mmor nature, 
such as some occupational or sportmg stress or stram ; or a postoral defect : 
or in some cases a sudden berease of weight, with resultant stram on tbe 
ankles, knees, or hips, as may occur at the menopause. Apart from the 
menopausal group ol cases, the patient is more often a male, and his general 
health is not directly affected by tbe disease. Agam, the pab is generally 
relieved by rest. 

Ilhenmatoid arthritis, on the other hand, is a general disease, the joint 
changes bemg a conspicuous part of it. These changes are inllammatory in 
nature, and trauma is not a marked feature. The onset is b the smaller 
joints, many of which are generally affected, symmetrically and bilaterally. 
The patient is most often o woman, and there are, as suggested, indication 
of geueral ill-health and loss of weight, which often precede the jomt mani- 
festations. _ , , 

The radio;jraphio appearance of a jomt affected with osteo-arthritis is 
generally typical. The bone density is unaffected, but the joint space is 
narrowed to a degree which depends upon the amoont of erosion occumng 
in the cartilage. Osteophytes arc seen at the joint margins, and there » 
freunentlv also a deposition of caldomb the attached ends of certam tendons, 
enen os those of tbe patella and ligaments, «.y. the cmciates, which result in 
an appearance of “spiking.’* This is sometimes found mdependimtly of 
the existence of osteo-arthritis. In osteo-arthritis of the hip conriderahle 
deformity, both of the head of the femur and of the acctabulom, maj be 
seen, ani, in addition, small deccncrstivo cystic areas adjacent to the joint 
are not infrequently noticed. The X-ray findings are often not definiteir 
related to tbe degree of pain in tbe particular case ; this may be severe witu 
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very little X-ray deviation from the normal, whereas the grossest X-ray 
charges are sometimes compatible vith little pain. 

The blood sedimentation rate and the glocose tolerance ate normal. 

Differential Diagnosis. — Conditions w^ch are liable to be confused 
with osteo-arthritis are Paget’s disease, osteochrondrosis dessicans, and 
occasionally neoplastic growths of the articular ends of bones. 

Prognosis. — If not treated the course of osteo-arthritis is progressive 
and generally ends in disablement, ilnch, however, can be done in the 
early stage to prevent this, by rdieving the affect^ joint of all possible 
strain, and by support and correct treatment. The outlook is perhaps best 
in that form known as “ menopausal arthritis,” provided full and atkquate 
measures ate taken before the malady becomes established. Kemissions ate 
common, as in the rheumatoid type of arthritis, and even quiescence over a 
long period. 

Treatment. — As there is itsoally an absence of general symptoms, there 
is no indication for general treatment other than seeing that the patients 
receive an adequate supply of vitanuna and that dehnite periods of rest are 
secured. If the patient is obese, s diet low in fats and carbohydrates should 
be insisted upon if success from other measures is to be achieved. The 
caloric value should not exceed 1600 calories, and doids should not be taken 
at the same time as food. The patients should be reassured that they will 
not become extensively and hopelessly crippled, as may occur in iBenmatoid 
arthritis. 

It is the experience of most observers that little benefit is to be anticipated 
as the direct result of removing foci of infectiou. If, however, these are tound 
they should be dealt with on their ments. If varicose veins are present, as 
is often the esse when the malady is situated in the knees, treatment directed 
towards these mav result in some improvement in the joints. 

The drugs cluefiy valuable in condition are those of the analgesic 
group, such as aspirin, phcnacetin and codeine. They should not be pre- 
scribed as a routine and should only be used when pain is severe. The iodides 
are also employed on general principles, and appear to be of value in some 
cases, as are sulphur (by mouth) and guaiacum. Gold salts are not indicated 
in this type of arthritis. 

In cases which arise about the time of the menopause small doses of 
thyroid are often of value, but should be combined with the other measures 
outlined, particularly those for redaction in weight, muscular re-education 
and joint support by means of elastoplast. 

Physiotherapy of some sort is essential in treatment of osteo-arthritis. 
The desiderata are ; heat, to stimulate the failing circulation locally and 
to relieve muscle spasm and consequently pain ; massage, to maintain and 
stimulate the nutntion and drainage of the skin and underlying tissues ; 
and movement, in order to maintain the mobility of the joint, to prevent 
or repair muscle wasting, and discourage the formation of adhesions. When 
dealing with the extremities, paraffin wax applied at a high temperature is 
also useful as a means of applying heat. 

Movement should, if possible, be active, i.e. special exercises, or if this 
is not feasible at the outset, electrical atlmulation by means of the surging 
faradic current, or hydrotherapy, if available, may i3e substituted. Move- 
meut of the affected joint should, however, as far as possible be disassociated 

44 



1378 DISEASES OF THE JOINTS, ETC. 

from weight-bearing through the affected joist, in order to allow of repair 
in the cartilage. 

The question of posture, or ** bodj mechanica,” is an important and 
neglected aspect in many cases of ostco-atthritia. For instance, pronated 
feet may cause strain and, later, arthritis in both knees nnd lambar spine ; 
as may a pendulous abdomen. Proper postural exercises should be taught, 
and the patient should continue with these nntil the correct posture is main- 
tained reflexly. 

When, after a period of rest, the patient begins to put weight on to 
the affected joint again, the latter should always be adequately supported. 
For this purpose a crepe bandage, or elastoplast, is of great value. lu 
some cases special appliances, such as the Howard Marsh splint for the 
Icnees, or a back support when the epioe is affected, may be needed for a 
period in order to protect the joint. For the feet proper arch supports may 
be necessary, while in cases of severe arthritis of the liip or biee, when 
weight-beonng continues to give great pain, some form of walking ealiper, 
whereby the weight of the body is “ by-passed ” from the ischium down to 
the heel of the shoe by a light metal rod. is indicated. 

In very advanced esses operative procedures will sometimes prove 
necessary. Chief amongst these are synovectomy in those cases in which 
soft tissue proliferation is not responsive to other treatment. IVheo in the 
iiip-jomt a small degree of painful movement is all that remsins possible of 
achievement, arthrodesis, cither by open operation or by means of the 
Smith-Petersen pin, is often the best ruetbod of treatment. Multiple bone 
ponctuie baa recently been advocated (empirically), but no controUed senes 
of the effects of this has yet appeared. 

Kecently X-ray treatment has been conridcrably employed os an empmcal 
analgesic procedure in painful cases. The effects are very variable but on 
the whole appear to be more succcssfol when it is the superficially placed 
joints which are to bo treated. 

Finally, the question of climate sbonld be considered. If the econoimc 
status of the patient will allow him to Uvo in a worm and dry climate, this 
will in most cases prove to be very beneficial. 

4. nyPERTROI’HIG PUL5IONAP.Y OSTEO-ARTHROPATIIY (b« P- 1301) 

0. ARTHRITIS DUE TO COOT (we pp. 4C0, lOI) 

C. SPOXDYLlllS 

Spondylitis is arthritis of the spine. Most cases fall into one of three 
types; (1) the ankylosing type— epondyUtis ankylopoietica ; (2) rheumatoio 
arthritis, in which the spine is involved ns a secondary spondylitis ; end 
(3) osteo-arthritis of the spine. 

1. jIkeylosko Tyte of SroNorLiTis 

Synonyms. — Ankylosing Spondylitis; Spondylitis Ankylowieti^' 
Atrophic type of Spondylitis ; Spondylose Ithirom^lique ; Von Bcc’iterc’'' « 
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Disease ; Maiie-Strumpell Disease. It is now realised that all these terms 
apply to the rhenmatoid type of spondylitia or sub-varieties of this, 

^Etiology. — As the condition is a form of rbenmatoid atthritia with a 
special localisation to the spine, the predisposing and exciting factors are 
the same as in that disease (j.tj.)* of onset is also similar, occurring 

chiefly in the young. The malady differs, however, in chiefly affecting males. 
It is considerably less common than the classical form of rhenmatoid 
arthritis. 

Pathology. — ^The only true joints in the spinal column arc those which 
permit of movement between the intervertebral articular facets and the 
costo-vertebral joints. This type of arthritifl commences as a synovitis of 
these joints, followed by some osteoporosis of the vertebral bodies. In 
the majori^ of established cases radiological evidence of an infective process 
will be found in the eacro-iliac joints, coneoirently with these changes. The 
nature of this infection is unknown. There has been evidence for considering 
that it is sometimes of gonococcal origin and this possibility should be 
thoroughly surveyed in all cases. The ligaments surroimding the affected 
joints Buhscquently calcify, and those portions of the spinal column become 
rigid. TVhen this process is complete the lateral borders of the intervertebral 
di^ also calcify, as do the anterior and lateral longitudmal ligaments, the 
whole process resulting in a bamboo-like appearance which is typical of the 
condition when MIy developed. 

Symptoms. — ^Tbe early symptoms of the rheumatoid type of spondylitis 
are usuaKy of a diffuse and mrignificant natuie, and are therefore generally 
overlooked until they are localised in the spina! region, which may be com 
paratively late in the disease. The principal complaint is often of a 
diffose fibroaitis which chiefly affects the upper part of the body. TbU 
syndrome, if it persists, should always arouse a suspicion of spondylitis tn 
toe case eff a young male. In others pain may be referred dirci^Iy from the 
affected spinal segment, and may simnlate that of renal calculus, pleurisy 
or even of tabes. Sometimes neuritis or numbness and loss of power in the 
limbs, or severe spasm of the muscles of the back, may be complained of. 
All these symptoms are usually intensified on forced movement of the spine, 
and in addition pain is often elicited by finniy tapping the spinous processes 
involved. 

There is also increasing stiffuess in the back, and zdtimately this m&y 
become completely rigid (“ poker back ”), generally in a position of kyphosis 
and alight forwa^ Nexioa o/ the apiae. la untreated eaiea this pasitsoa 
becomes very exaggerated, the chin einka into the chest wall, and the patient 
is unable to stand erect or move. Those who are not bedridden move with 
a characteristic slow, bent, shufiliDg gait. As the costo-vertebral joints 
ankylose, so does the respiratory expansion of the chest diminish. 

Complications. — Those who die with this disease generally do so from 
an intercurrent respiratory infection, the result of the diminished or absent 
expansion permitted by the ankylosed costo-vertebral joints. The disease 
in itself usually does not shorten life. 

Diagnosis. — ^All patients, especially youug and athletic males, who 
complain of vague pains affecUng the limbs and upper part of the body 
which do not respond to treatment, should he suspect. The presence of 
detectable ri^dity of the spine is unusual at this stage. If the blood sedi- 
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roentation rate test is hlgli ibis increases the suspicion and should lead to the 
patient being X-rayed. The radiological appearances at this stage, if present, 
are loss of definition (“ wooUness ”) of the sacro-iliac joints, osteoporosis of 
the neighbouring bones and lumbar vertebral bodies. Later, the sacro-iliac 
joints become obliterated, and the mtervertebrol joints, if they can be shown, 
are hazy and, later, ankylosed. The edges of the intervertebral discs and 
the spinal ligaments are calcified. The vertebr® primarily affected ate usually 
those of the lumbar and lower cervical portions of the spine. Osteophytes 
are not found. At this later stage the diagnosis becomes obvious as the 
whole eplne is rigid. The hip and shoulder joints are also sometimes ankylosed. 

Course and Prognosis. — In cases in which the onset is acute, anliylosU 
of the spine may occur within a few months. The younger the patient the 
more likely is this to happen. An associated swelling of other joints in the 
body develops at some period of the disease in about 25 per cent, of all cases, 
while the hips and shoulder joints are liable to be permanently inrolved 
in about the same proportion of cases. Iritis occurs in a small pronoition. 

Treatment. — It should be remembered that spondylitis of this typo 
is A STStemie disease and thns needs general treatment, as well os more 
Bpeciaused attention to the spine. Treatment is more successful if it can 
M started at an early stage oi the disease. The general treatment b similar 
to that advbed for rheumatoid artbritb : rest, high calorie and vitamin 
diet. Vitamins B and C are particularly Important in thb malady. Any 
definite foci of infection ehoula bo cautiously removed oud onsnua counter* 
acted. TJltra-violet bgbt b a useful general tonic. Gold salts do not appear 
to bo useful in thb condition. 

The special treatment needed in the active stage includes rest in bed 
and mobilbation of the chest by means of breathing excrcbca. Fracture 
boards should be placed under the mattress, to prevent sagging, and the 

S atient should be os fiat as possible, the pillows being removed several tlm« 
ally in order to hyperextend the spine. Breathing eiercbes undcrtalren in 
thb position shoofd aim at keeping the chest wall mobile by restricting 
abdominal breathing. Physiotherapy b chiefly of value in the form of radiant 
heat or infra-red rays to the back, in order to relax spasm and relievo pain. 
Gentle massage b useful for the same purpose, and later on active movements 
should be performed under supervbion. If there is already some deformity 
of the spine a plaster cast of the back should be made and the patient should 
lie in tms night and day to relax completely all spasm. The jacket should 
be altered frequently so as to take advantage of the gradual postural improv^ 
ment, and when the patient first assumes the upright position he should bo 
fitted with a light spinal brace to relieve the back from aU strain. 

Here, again, X-ray treatment has been frequently undertaken in the treat- 
ment of thb dbease, but the results so far are very variable. 

Even with the greatest care it is sometimes impossiblo to ovoid ankylo^ 
of the spine supervening. But if thb docs occur it b almost always possible 
to ensure that it docs so in the optimum position and thns the patient will 
ultimately be able to lead bb life in an erect posture. 


2. RiiEtTMAToiD Abthritic TrpE or Bpo>n5Yi,rri3 (see p. 1369). 
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3. OsTEO-ATiTnurrto Type op SpoiroYLtris 

Synonyms. — Osteo-arthtitis of Spine ; Hypertrophic Spondylitis 
Degenerative Spondylitis. 

Some degree of osteo-artbritis of the spine is said to be demonstrable by 
means of the X-raya of nearly all sobjects examined over 60 years of age ; 
but it is unusual for these changes to cause symptoms. Its incidence is rather 
higher in men than women and it seldom occurs before middle life. 

Pathology, — The changes are not infiammatoiy in nature and are 
identical with those of osteo-arthritis met xirith elsewhere in the body. Bony 
ankylosis does not occur in this type of arthritis, but osteophyte formation 
is always seen, together with narrowing of the intervertebral spaces. The 
areas most commonly involved are the cervical and lumbar regions. 

Symptoms. — ^^Vhen 83 miptoms ate present they may include the follow- 
ing; root pains, of which sciatica is the most frequent example ; increasing 
Btiffneas of the back, which, however, never becomes completely rigid. 
Headache and pains in the neck, shoulders, and arms are common, sometimes 
in conjunction with areas of paresthesia or anxsthesia in the ekia. Fains 
are generally aggravated by movement of the spine, as the nerve roots are 
liable to pressure in or atound their exit from the spinal foramina. 

Diagnosis. — This should be confirm^ radioioglcaUy. The lesion tw'ical 
of osteo-arthiitis is the osteophyte ; while marginal exostosis and shrumng 
of the vertebral margins, with narrowing of the intervertebral spaces, are 
alsc eeea. The escM-ilisc jcints^ are generally norznal. In ell cssea the 
possibility of malignant growths in the epine should be borne in mind, as 
the symptomatology may be the same. 

Treatment.—Tnis is eimiler to that of osteo-arthritis elsewhere in the 
body and includes the correction of body posture and flat feet. The frequent 
application of heat in some form, followed by rest and muscular relaxation, 
is important, hlassage and faradism at a later stage helps the muscular 
support of the back. Sometimes it is necessary to supplement the support 
of the back mechanically by a plaster cast or a brace for a time. Deep X-ray 
treatment sometimes relieves intractable pain which proves resistant to 
analgesic drugs, such as aspirin, pyramidon, or codein. 


7. STILL’S DISEASE 

This disease is believed by some observers to represent rhenmatoid 
arthritis in childhood. But although the articular changes are of an in- 
flammatory nature their effects are more often conflned to the periarticular 
tissues. Again, even in cases of long standing, it is not unusual to find 
bttle or no radiological evidence of destruction at the actual joint surfaces. 

Etiology. — ^The sexes are affected in about equal proportion, while the 
age incidence resembles that of rheumatic fever, namely, that the malady 
is seldom met with before the age of three years and the average age at 
onset is between six and seven years. The cause remains unknown, although 
the factors held to be responsible for rheumatoid arthritis are usually invoked 
to account also for Still’s disease. These are focal infection, such as in the 
teeth, tonsils, sinuses or bowel ; metabolic or endocrine disorder ; or, in 
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some coses, iiosiispectcd aad attenoated infection the bacillus tuber- 
culosis. In the majority of cases it is Tery difficult to assign any one cause. 
It is certain, however, that once the dlva^ has commenced a roM lUmp 
environment exacerbates it connderably. 

Symptoms. — If a careful inquiry of the history of the patient’s illness 
be made it is often found ibat a considerable perioS of prodromal ill-health 
preceded the onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pjrexia 
and pain and swelling of several joints. This often leads to an initial diagnosis 
of rheumatic fever, but it is soon fonod that sodium salicylate has no bcneiieisl 
effect and that the joint swellings, fat from being transient, increase in 
number and intensity. 'WhcD the onset is gradual there b httle pyrexia 
but a slowly progressive degree of swelling and limitation in movement of 
the knees, wrists, elbows, fingers and ankles— usually in that order. Later, 
the cervical spine and also the hips may become affected and the patient 
becomes completely crippled. The foregoing joints are usually attacked 
symmetrically, and their appearance b eha/actenstic in that the periarticular 
swelling Tenders the joint fusiform in sh.ape. The skin over this swelling is 
rather stretched and often slightly blobh. The muscles adjacent to the 
affected joint.'i waste, which further exaggerates the fusiform appearance. 
In the case of the wrbta, ankles and cl&ows the bony conlouis are efkn 
completely obsenred. The affected joints are generally tender on pressnre, 
but usually are not painful except on movement. This leads to further 
voluntary limitation of movement and so intensifies the muscle wasting 
already present. 

In many coses of thb dbease the joint swelling and muscular wasting 
are eccoi^anied by a lymphatic reaction which shows as enlargement of 
the superficial lymphatic glands, especially those around the elbows and m 
the axiH.?. In about half the cases seen there is abo enlargement of the 
spleen. These changes were present in the cases originally described by Stfll 
in 1837. The enlarged glands ere not tender, and are generally dbereto ana 
" rubbery.” Subcutaneous nodules are sometimes found in addition. 

There b generally a secondary anxmia, and quite often patches of light- 
brown pigmentation on tbo slon. When the dbeaac is establbhcd, the 
extremities are cold and clammy, and there b on increase in the temperatuw 
before other joints ore affected. In long-standing cases normal growth is 
considerably interfered with. 

In the late stages the tyi» of deformity seen in adult rheumatoid 
arthritU develops. There is flexion of the fingers and ulnnr deviation of the 
bands, and also flextoa of the knees and elbows. 

The X-ray picture is chiefly remarkable for the advanccil degree of the 
ostcoporosb wmch occurs. There nnj often little or no actual joint change*, 
and osteophytes are never found In thb type of disease. 

The end result, so far as the joints are concerned, b a fibrous ankylosis, 
or a fibrosis of the joint capsule, which b sufficiently complete to resist all 
attempts at movement of the joint. 

It is stated that at post-mortem examination diffuse pericardial adhesions 
and adhesive mediaatinilb are often dbeovered, although urususpected danog 
life, and e\ndence of valvular disease of the heart has occasionally been 
reported. 
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Prognosis. — ^UntU recently there was considerable doubt as to what 
was the ultimate fate of these patients. Some authorities held that they 
recovered whiJo others OApkSoed tho rarity of the affection seen in Adult 
Out-patientDepartmentsby fissumingtbat the patients either died or became 
rapidly bedridden after leavin" ^ cbildrcn’s departments. A recent 
'* folloir-np ” at Great Ormond Street Hospital showed that the mortality 
In those under five years of age is about 25 per cent, (due to intercurrent 
infections) ; that complete recovery occurred in a small proportion ; while 
in the majority, the disease remains apparently arrested, often for several 
years at a time, only to resume ila ravages at increasing intervals xmtil the 
patients are entirely crippled and bedridden. 

Treatment. — IVhen the presence of an infective focus is established, 
this should be dealt with at an early stage of the disease. In all cases the 
child’s resistance should be built up by all available means. A nourishing 
diet, an open-air life and a dry sunny climate are indicated. In addition, 
cod'Uvet oil and malt, syrup of iodide of iron, and courses of an arsenic- 
containing tonic ate important. Salicylates Lave little or no beneficial effect. 
Non-specific protein therapy is often recommended, but is too drastic and 
temporary a measure to employ except in tho later atages. Recently, good 
resmts have been reported from small doses of gold salts administered intra* 
musculail^ in short courses. But in some cases these salts provoke unfavour* 
able reactions, and so shonld be used very cautiously. No case should receive 
a Larger doso than 0-1 gm. and a total course of 0*75 gm. should rarely bo 
exceeded. The injections should be given at weekly intervals. At least six 
weeks should elayse before any sub^^ueot injections are administered, and 
the onset of toxic nephritis, stomatitis, diartbcca and dermatitis should be 
especially looked for. 

All swollen joints should be bandaged and hgbtly splinted, or put into 
thin plaster*of*paiis casts, to avoid the contraction deformities which other* 
•wise inevitably occur. The child should always sleep in these, and soon 
becomes accustomed to them. They should bo removed daily, however, 
for a short period, during which the joint must be given passive movement, 
to prevent fixation. Dry beat from a radiant heat or infta-red ray lamp is 
comfortable and renders the performance of those daily active movemeata 
easier. These movements are also essential to remedy the muscular atrophy 
present. Massage is generally unnecessary in these-cases. 

In the very late stages, when the patient is bedridden owing to extensive 
contraction deformity, minor surgical procedures, such as tenotomy, are 
justifiable to remedy the deformity. 

PSEUDO-ARTHBITIS (JOINT EFFUSIONS) 

Effusion of fluid into the joints may be associated -mth various conditions, 
and is often of a temporary or intermittent nature. 

Apart from the various forms of true arthritis already described, the 
following may give rise to joint effusion : 

(i) TAe specific fevers, especially scarlet fever, meningococcal fever, 
puerperal fever, eyphilis, typhoid or paratyphoid fever, yaws imd malaria. 

In tne United States a form of pseudo-arthritis associated with lympho- 
granuloma venereum is not uncommon. 
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(ii) Ahnomal Hood conditions, such ss purpura eimplez or purpura 
rheumatica (SchBnleiu’s disease), Bcurvy and hajmophilia give rise to swcUiog 
of the joints duo to an effuMon of blood. The laieea are moat frequently 
affectei 

(iii) Groicths affecting (ht hones, in near proximity to a joint. 

(iv) sera, apart Srom "s^ruia aioiaasa” arhisg os 
the scTentn to tenth day after the use of " foreign ” serum in treatment. 

(v) Tfaumo may cause synovitis of the affected joint. It should be noted 
that the strain imposed on c^ain joints due to faulty body posture occasion- 
ally results in a chronic form of bj^drorthrosis. 

(vi) Intermittent Hydrarthrosis. A periodic recurrence of joint effusion 
of unknorm atiology which persists for several days and usually affects 
the knees. Attacks tend to recur at regnlar intervals ; they show no local 
evidence of infiammation ; and they are refractory to most forms of treat- 
ment. This condition is probably the result of an allergic sensitisation, and 
treatment should be directed along these lines. 


NON-ABTIGULAR RHEUMATISM ; FIBROSITIS 

Fibrositis may be dedaed as a condition b which acute or chronic in- 
flammatory changes involve the fibrons tissues of the body, such as the sub- 
cutaneous tissues, the superficial and deep fascia, the muscle sheaths and 
tendons, the fibrous portions of the joint cipsutes and ligaments, the burse, 
and the fibrous sheaths of the serves. The affection gives rise to pain and 
impairment of movement. It may be subdivided broadly into several types 
according to the nature of the structures primarily attacked : 

1. ranoiculitis : Inflammation of the subcutaneous tissue and fat. 

2. Inflammation of the muscle sbeatb and the fibrous tissue bet\7ecu 
the muscle fibres, the aponeuroses, tbo tendons and the superficial and 
deep fascia 

3. rcri-arthritis : Inflammation affecting principally the fibrons portions 
of the joint capsules, ligaments and boism (bursitis). 

4. Peri-neuritis : Inflammation affecting primarily the nerve sheath 
(perineurum) and the fibrous tissue between the nerv'c fibres. 

^Etiology. — Jlany cases can be traced to the presence of focal sepsis, 
and both the teeth an^ the tonsils should be specially suspect. This is twrhap^ 
more particularly so in coses in which the upper part of the body, including the 
arms, are chiefly affected. Further foci of infection shonld be sought in the 
nasal sinuses. Occasionally the bowel, parUcolarly the colon, may be thought 
of as a focus of infection, but when considering the (question of vaccine treat- 
ment the old aphorism that it is " a poor bowel which does not grow some- 
thing ” may ho remembered with aarantage. Another focus of infection, 
which is sometimes overlooked, is the prostate, and in the absence of 
infection it b worth while to perform prostatic massage and culture the 
“ bead ” so obtained. 

A further group of cases would appearnot to be of an infective nature but 
to be of metabolic origin, i e. allied to gout or to a special sensitivity to certam 
types of food, . 

Finally, a certain proportion of ca'es of fibrositis can bo traced to chronic 
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strain, often secondary to faulty posture. A common example of this will 
be found in those cases in which the fascia lata of the thighs is tender and 
painful in conjunction with a flattened plantar arch. Such patients are 
usuall/ cured when the distribution of the body weight is readjusted by 
raising the inner edges of the shoes. Some cases of low backache seem also 
to be attributable to the same cause. Other causes of this chronic strain will 
arise out of the occupation, or sometimes the sports of the patient, while 
any unaccustomed muscular exercise should be inquired into, especially if 
in conjunction with it there has been associated, exposure to cold and wet, 
e.fj. the frequent occurrence of sciatica in anuy lorry drivers. 

Morbid Anatomy. — The morbid anatomy of this affection was investi- 
gated originally by Stockman, who found that the results of injury to fibrous 
tissue, whether bacterial or traumatic, had the effect of producing in the 
acute stage an exudate and inflammatory cedema. This is followed by 
organisation of the exudate, and the growth of new fibroblasts and new 
blood vessels with thickened walls. There is no migration of pol)Tnorpho- 
nnclear lencocj'tes and no pas formation, a few lymphocytes alone being 
attracted to the inflamed area. As the condition becomes chronic there is a 
production of dense connective tissoe in nodules or strands, which differ 
from normal fibrous tissue in having more fibroblasts, in having arteries 
with thickened walls, and in leaving the eheatba of the nerves passing 
through it in a state of interstitial umammation. The pain of fibiositis is 
apparently due to the swelling of tbe tissue through the inflamed exudate, 
and Bubsequently to the involvement of nerve fibres m the new fibrosis. 

P. A. EUiott has recently suggested that in some mplgias, and aUo in 
some cases of " fibrositis," local areas of tenderness or nodules " may be 
the result of muscle spasm, centrally indneed through irritated nerve roots. 

Symptoms.— It is to be noted that the pain complained of in fibrositis 
is not always at the real seat of tbe lesion but may be referred from other 
areas and therefore careful location of the actual seat of the inflammation 
is essential. Again, the symptoms vary according to tbe area of tho body 
affected. As examples, the predominant effect of involvement of the muscles 
of the neck is often headache ; of those of tbe limbs, numbness and tingling ; 
and of the fibrous tissue surroanding joints, stiffness and pain on moving 
these, often wrongly attributed to true arthritis. 

Panniculitis is met with most typically in tho early stages of “ meno- 
pausal arthritis ” in which tender pads of thickened tissue are found over 
the internal aspects of the knees, the back of the neck, the extensor surfaces 
of the arms, the outer aspects of tbe thighs and elsewhere. It occurs most 
frequently in gtout people, and Dercum’e disease or adipose dolorosa is an 
extreme degree of this process. In some cases this syndrome appears to be 
associated with moderate hypothyroidism. 

In the case of inflammation of the muscle sheaths and the intramuscolar 
fibrous tissue, the local effect is to keep the muscles in a state of spasm 
during the acute period. Subseqoenlly tbe spasm relaxes, but localised 
patches of nodular induratioumay palpable over the muscles. Occasionally, 
also, thin fibrous cords may be fwt Tunning through the subcutaneous tissues. 
These “ nodules ” generally, but not invariably, prove tender on palpa- 
tion. Lumhago is perhaps the most common manifestation. Its onset may 
often be very acute. It should lie distinguished from arthritis or caries of 
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fhe spine, sacro-Uiao disease, perisepline abscess and xenal disease, aQ of 
which may simulate it. Vlevtrodynxa is a rheumatio inflammatioa of the 
intercostal muscles which givM rise to severe pain when the affected muscles 
are brought into action, ns on coughing or deep breathing. Usually local 
teDdeme.ss can bo elicited on palpation ; but careful examination is needed 
to exclude such sources of pain as pleurisy or intercostal neuralgia. The 
muscles of the abdomen are soincttmes the site of a local lesion, and this 
will occasionally eimnlatc intra-abdominal disease. They are also aifecteil 
in epidemic myalgia (Bornholm disease). The extensor muscles of the 
thighs, when tliey are the seat of rheumatic inflammation, give the clinical 
appearance of sciatica, and this possibility should always be con«i<lcred 
before making a diagnosis. 

One of the commonest causes of pain, generally diagnosed as brachial 
neuritis, is the presence of a degenerative lesion in the tendon of the supra* 
Rpinatus muscle. This lesion eometimes calcifies and may then be demon- 
strated m an X-ray, if tbe ehouldet bo externally rotated. This type of lesion 
is often the cause of inflammation of the subacromial bursa through which 
this tendon passes. “Tennis elbow” is the term applied to the painful 
fibrositia nffectmg tbe origin of the extensor tendons of tho forearm from tiie 
external condyle of the hnmenis. 

Bumti* may occur in any of the largo buisie. The most commonly 
afr<.cted is tbe eubacromial bursa, n-fcrrvd to above. The chief clinical 
maiurcstntions of “deltoid bursitis’* arc great pain on actively abducting 
the aflectsd arm to an angle of 90* with tho body. Above this point aUluetion 
can generally be completed witboot poiu ; the pain returning, however, at 
the same point when the arm is again lowered. Passive movement through 
this range is not painful. Fain of this type encourages the safTercr to im- 
mobilise the alTectcil arm, and this allows the inflammation to spread to the 
joint capsule, which contracts and so ultimately limits, or even entirely pre- 
vents, movement taking place in tho joint subsequently ("froaen shoulder"). 
The patient is often unaware of the full degree of limitation of the movement 
which has occurred in such cases, as a cottsideralle degree of movement is 
possible by virtue of the mobility of tbe ecnpula. This condition is the 
severest type of peri-arthritis, and the apparent ankylosis of the joint must 
be differentiated from a true arthritis by means of radiology, as peri-arthritis 
of this type may be cured by tbe employment of diathermy, gentle manipula- 
tion, and remedial exercises, or, if the diagnosis is clear and these meaM 
fail, by manipulation under ansstbesia. Tho bursse next most commonly 
affected are those over the olecranon process, aroond tho knee joint, over the 
ischiam and over tie- great trwianter. laOsauastioa of say <« tiew sbomd 
be differentiated from o true arthritis of the neighbouring joint. Another 
form of peri-artbritis depends on inflamniatioa of tbe tendon eheatlis of 
muscles surrounding joints. This may occur as part of a chronic rheumatic 
process unassuciated with trauma or gout. Its association with conorrhcMl 
and dysenteric infections has been mentioned. The flexor tendons of the 
wrists and knees are the most commonly attacked. Pain, swelling or crepitus 
results and sometimes synovial effusion. 

^Tbe palmar fascia is sometimes the site of a chronic fibrositic process, and 
tbe resulting thickening and contracture b known as Duyuytrtn’a eonlradurt^ 
This b seldom painful, but can give rise to considerable diiablement of a somr* 
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whflfc intractsble nature. The condition^ which is much commoner in males 
than in females, is often found to be familial. A somewhat similar condition, 
which, however, does not cause ao much contiacturo, is Imown as " painful 
heel.” In some cases a small spur of bone is found radiomphieally at the 
insertion of tho plantar fascia into the os calcis, though this condition map 
also be found in subjecta who ate free from the condition. But in the majority 
of cases, no cause for the pain can be found. 

In the case of peri-neuritu, tho sciatic nerve is the most commonly 
affected, next in order are the nerves of the brachial plexus, and then the 
intercostal nerves. Some cases of Beirs “ palsy ” are thought to be of 
similar origin. The sjroptoms jo a fully developed casa do not differ from 
those of a true neuritis, but the distinction can generally be made from a 
history of an initial fibrositls of neighbonring stnictores which later spreads 
to the nerve sheath. Since the introduction of radium thcrapj' for carcinoma 
of the lung, cases of axillary fibrosis, followed by severe and sometimes per- 
manent brachial neuritis, have been seen. 

The subjects of fibrositis are usually found to have some degree of defective 
skin circulation, as evidenced bv abnormal sensitivity to cold weather or 
to local draughts, spontaneous bruising, or the fact that they perspire in 
the hottest weather only with difficulty. Attacks of fibrositis occur in many 
people without apparent detriment to their geneml health. 

The group of cases which appear to be allied to gout or to a special sensi- 
tivity to certain types of food may be suspected by the excellent general 
health, even during attacks, the periodic or seasonal nature of the attacks, 
A history of familial gout or of being *' nnable to digest ” certain foods or 
drinks, and finally by the fact that the fibrositis tends to affect the lower 
limbs and other lower parts of the body. Such patients, in addition, often 
exhibit the symptom-complex described by the French as “ h^pstisme.” 
This is shown principally by morning headache, furred tongue, and a tendency 
to incomplete bowel emptying, with bght-colouxed and offensive stools ; 
often, too, there is slight tenderness on palpation of the liver. 

Prognosis. — ^Provided sufficient car© be taken and the value of external 
as well as internal remedies is remembered, the outlook is good. An excep- 
tion, however, is in the case of old patients, for the senile form of fibrositis 
is sometimes intractable to all the usual remedies. 

Treatment. — 'When symptoms do not call for urgent treatment, the 
first indication is to investigate the aetiology. In the majority of cases in 
which the malady is believed to be allied to gout or to a special sensitivity 
to certain types of food, appropriate treatment should be adopted. 

At the outset, a mercurial purgative, such as calomel (gr. |-2), followed 
next morning fay a saline, should be prescribed. In the acute stage rest in 
bed is desirable. The internal administration of analgesic drugs is indicated. 
Aspirin and calcium acetylsalicylate (5-16 grs.) ate in the majority of cases 
the most efficient for this purpose. If necessary, pota^inm iodide (3-5 grs.) 
may be added, as may phenacetio (5-10 grs.) or caffeine (5 grs.) at four-hourly 
intervals. A useful addition to asiarin and phenacetin is codein phosphate 
(ith gr.) or Dover’s powder (5-15 gre.). Amidopyrine (3-10 grs.), a (^g 
acting centrally, is sometimes effective when the salicylates fail. It should be 
borne in mlTid, however, that if this drag is used there is a danger of agtanulo- 
oytoais in susceptible individuals and therefore occasional blood counts ore 
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reqmrcd. An ointment designed to act either aa a rubefacient or as a countct- 
irntant should also be prescribed. In acute cases a hot linseed poultice con- 
taining opium vrill also often gire considerable relief if applied every few 
hours ; as may a hot cloth -nrung out of a solution of ordinary mustard in 
water. Massage is undesirable especially in tbe acute stage. In certain cases 
benefit will result from a short couiBa of colonic lavage twice a week for 2 to 
3 weeks. 

^Vhen it is desired to immobilise tbe muscles of the back during the acute 
stage of lumbago, the most effective method is by means of a perforated 
belladonna plaster, which should be made to cross the mid-line behind and 
come ronnd to the front. Ordinary wide strapping is a good substitute. 
\Mien the condition is le.«3 acute and the patient is able to get np, the appli- 
cation of both heat and massage to the affected regions is indicated, the 
former may be applied in a dry or a moist form, the one often succeeding 
when the other has failed. Dry heat may be given by means of a po^ble 
lamp, an electric beating pad, exposure to a gas-fire (which gives out infra- 
red rays), the application of a hot iron through brown paper applied to tbe 
skin, a hot-water bottle, or a bag of salt or sand which has been heated 
thoroughly in the oven. \Vhen the condition is deep-seated, dUtbenny 
is the best form in which to apply It. 

bloiat heat may be applied in the form of kaolin, bread or linseed poultices, 
kaolin poultice (antiphiogistine), mud packs, or applications of hot paraffin 
wax of a special melting-point (which is sold for this purpose), or, if the 

f iatient is in a condition to have such, a Turkish batb. In the course of the 
ast, the patient should be instructed to drink iltiids copiously during and 
after it, as otherwise the temporary concentration of the blood is hkcl? to 
provoke a further acute attack. Perhaps the simplest method of moist heat 
u an ordinary bath, to which 4 lb. of Epsom saW (or common calt) have 
been added. This should be takes as hot as possible, and, contrary to the 
general belief, the patient should not *' eoak in it ” but should get out after 
only 10 minutes’ immersion and be briskly rubbed down, after which some 
analgesic ointment should bo rubbed rapimy into tbe affected areas, and he 
should he wrapped in a blanket and put to bed for several hours. After 
this, deep massage should be ordered for the affected areas, although this may 
be painful at first. 

llydrolherapy and Counter-iiri^aiion. — When the patieut is near a Spa 
or an Institution equipped for hydrotherapy, *' Vichy ” douche masss^, 
followed by “ contrast douclung ” (altemato hot and cold water directw 
on to the painful areas under pressure from a hose-pipe), is probably the 
best follow-up treatment ; it stimulates the ekin to resume its normal 
function. 

In certain cases, particularly when the complaint is that of lumbago, 
counter-irritation by means of a small cautery may bo of great value. A 
small blister should result from each application, and the whole area may 
then be covered over with a gauze dressing. Another method is to produce 
blisters by means of “ blistering fluid,” or canthaiidin plasters, but these are 
not of sneb value as the actual cautery. Dry-cupping is a somewhat obsolete 
method of treatment, hut is occasion^/ effective ; a.s Is full exposure to a 
mercury vapont lamp at a distance of IS to 24 inches from the affected area. 
In the curonic stage massage is esseatial if an attack b to be terminated 
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in the minimum time and also if recurrence is to be avoided. To be effective, 
the indurated areas (nodules) should be carefully sought for in the muscles, 
and at these points the massage should be deep. It wUl be found that follow- 
ing deep kneading with the finger-tips or thumbs, after an initial period 
during which the nodules may be increasingly painful, they wiU graduaJly 
become insensible to palpation and ultimately disappear. This process will 
be considerably facilitated if it be preceded on each occasion by 20 to 30 
minutes’ application of heat in one of the forms mentioned above. In 
certain cases a “ nodule ” will prove to be too painful for deep massage 
treatment, which will then induce protective spasm in the surrounding muscles, 
and 80 render further “ kneading ” impossible. In such cases a dose of 
aspirin or some other analgesic may usefully be administered before beginning 
the treatment. When one or more discrete nodules can be felt and when the 
pain is found to be chiefly localised in these sites, the effect of injecting a 
few cubic centimetres of a local anscsthetic. such as procaine hydrochloride 
(i pet cent, in saline) or " compound, with saline, is sometimes 

dramatic. When there is more diffuse pain and tenderness, this method of 
treatment is not of much use, and unless the injection is made with great 
accuracy into the nodule the trouble may even be exacerbated. There is no 
doubt, however, that to achieve a quick result, even if it does not prove to be 
permanent, this is the method of choice. 

JOiet and A/fer-care.— If obesity be present, this should be treated (see 
pp, 467, 468). In cases in which a gouty origin is suspected, this should be 
corrected (see pp. 463-465). 

After an attack of fibrositis, it is important that the patient should be 
taught to contract the affected maples daily by means of appropriate 
exercises. He should also make a point of obtaining some regular exercise 
in the open air, even at the cost of rising somewhat earlier in order to walk 
part of the way to the office. The obese subject must not be allowed to regain 
his lost weight once the attack recedes. The question of the localisation of 
attacks, as the result of the occupation or boobies of those predisposed to 
suffer, should not be omitted. 


MYOSITIS OR rNTLAMUATION OF THE VOLUNTARY MUSCLES 

Three forms occur — (1) the suppurative type ; (2) the non-euppurative 
type ; and (3) myositis ossificans progressiva. 

1. SuPPOBATiVE Mrosms. — In this condition there is a primary in* 
fiammation of the affected muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. Abscesses form in the 
affected musmes, which reqniie inciaon, and in the pus obtained pyogenic 
organisms, such as stapbylococa, or lees commonly streptococci, are usually 
found. 

2. Non-Supporative Mvositis. — It must be remembered that the 
voluntary muscles are affected in the course of several diseases. Thus, de- 
generation of the striped muscle, known as Zenker’s degeneration, may ocom 
in any acute infection of long duration ; it was first observed in typhoid 
fever. In scurvy, intra-muscular hiemorrhages are common, and thwe may 
be followed by a cbronic inflammation, which usually clear up ; but in a few 
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such caseA euppTuotion occars. Tridiioosis ia occompanied by a myoaitiB, 
set op by the encapjol^ted larva of tlie trichina apiralia deporited in the 
volontary mosclca. 

Dermato^yosilU is an acute or enbacute inHaminatioii of the muscles 
of onknown origin, asMciated mth dermatitis nod cedema. The onset is 
usoally gradual, and ultimately all the muscles of the body may bo involved. 
Pain is an early symptom, and fever of a mild intenmtteot type may occur. 
QMetna develops over the affected muscles, and U accompanied by a dermatitis 
of erythematous or urticarial type. Sweating is coimnoo, and enlargement 
of the gpken may develop. Owing to involvement of the respiratory muscles 
broncho-pneumonia ia a late complication The disease is usually pro* 
gteasive, and generally fatal, though some recoveries have been recorded. 
The treatment adopted has been for the relief of symptoms, and, though no 
specific treatment is known at present, tho nse of glycine in liberal doses has 
sometimes been found helpful. 

type of the disease in which hsemorrhages occur in and between the 
muscles is known os “ potymyoaitis hxpmoTrhagica.” 

3. MvostTia OGifnCANs Pbooremiv*. — ^This is a progressive inflammatory 
affection of the locomotor system of onknown origin, characterised by the 
depoaition of bony auhstance is tb« foacle, muscles, apeneoroses, tendons, 
ligaments and bones, with resulting anhyloms of most of the articalations. 
The is rare. It tuually commeeees in early life, and is commoner is 

males. Thr^ etagee occur in the muscle ebanc-'S. Is the first stage, swenioff 
aad inflltratiou of tho affected moscle with embryonic connective tissue 
oeour^ In the eecond stage, the embryonic connective tissue becomes 
orgsniaed and forms onhnaty connective tissue, which retractA to a hard 
librous mass. In the third stage, oftldficarion of the fibrous mass occurs and 
this becomes tuplaced by bone. 

The muscles of tho back and neck are usually the first mvolved, and the 
vertebral ligsincnts Iwcome ossified, ho that irregiii.ir bony swelling occurs 
and deformity and fixation of the sjane irsult. The upper and lower limb 
are later involved, the muscles coutractiog and esuring fixation of the joints. 
Tho muscles of mastication become linalh involved and this presents move- 
ment of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually dies from some inbercurrent afTection, such as pneouiunia, or 
pytomia resulting from bed-sores. The disease is alwaiT progressive, hut 
usually of long duration, and there may lio a cessation in its progress for 
several years, specific treatment is known 

IIoRnKn. 

\V. S. (J. CorEMi-K. 



SECTION XVII 


DISEASES OP THE SKELETON 

Diseases of the slfelcton will be considered nnder three headings, according 
to whether bone, cartilage, or hone marrow is primarily affected. 


DISEASES OF BONE 

HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHT 

Synonyms." — Secondary Hypertrophic Osteo-arthropathy ; Hippocratio 
Pmgers 5 Marie’s Disease ; Bambergct-Marie’e Disease ; Actopachy. 

Definition. — A aymmetrical enla^ement of the bonea of the hands and 
feet, and of the distal ends of the long bones, accompanied by dabbing o 
the finals and toes, occurring in association with certam chronic diseases. 
especiaUy of the lungs. 

Etiology.— The disease is eight times mote common in males than 
females. All ages may be aOected. The most striding examples are seen 
from 30 to 50 ; but it may ocenr in childhood. The primary diseases in the 
course of which bypertropoio osteo*srthiopathy may develop are : 

1. Diseases of tne lungs, each as pnlmonary tuberculosis, nomtubcrcolous 
fibtoid lung, empyema, bronchiectasis, and malignant disease of the long, 
pleura or m^iastmum. 

2. Congemtal heart disease, and infective endocarditis. 

3. Chiotuc diseases such as dyseot^, pyelonephritis, alcoholism, poly- 
cytbsmia mbia vera, hypertrophic cirrhosis of the liver, and Raynaud’s 
disease. 

4. In 10 to 16 per cent, of cases the most minute search may fail to reveal 
a primary esuse for the disease. Such cases may be familial. 

6. Pressure on the hiachial plexus by a aubdavian aneurysm has been 
known to cause the disease, which is then onilateral and confined to the upper 
limb coacemed. 

It appears that in the majority of cases a chronic infection leads to the 
development of osteo-arthiopathy. This ia the case in the lung diseases 
above mentioned. In some cases of congenital heart disease, the circulatory 
defect leads to marked dubbing of the fingers, and the long bones are not 
appreciably affected. 

Pathology. — ^The bones most frequently affected are the metacarpal 
bones and the first two rows of phalanges. There are no bony changes in the 
terminal phalanges, the soft tissues and nails alone being involved. The 
radius and ulna may be affected, and more rarely the lower end of the humerus 
and the scapula. In the lower extremities the corresponding bones are 
affected. X-ray examination shows a thin layer of newly formed bone 
beneath the periosteum which is raised unevenly, so that its outline appears 
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Bfirratcd and the deposits beneath it are unevenly calcified giving a lace-Tvork 
effect. 

Symptoms. — ^Thc onset is nsually gradual, vrith little pain, though 
stiffness and clumsiness of movements occur. Sometimes' maraed clubbing 
of the fingers develops in a fetr weeks ; but usually several months or more 
elapse before the condition is characteristic. There is a rcmafkahle symmet^ 
in the pathological changes. The ends of the fingers and toes may be cyanosccL 
The nails are large, broad and curved, both longitudinally and transversely — 
the 60-caIled parrot-beak or drumstick. They show longitudinal striation 
and are brittle and easily split. The root of the nail is raised above its bed, 
and if pressnre is applied at the root a distinct space between them can be 
made out. The han^ and feet become greatly enlaced, owing to the bony 
changes and thickening of the soft parts. The forearms and legs are thickened. 
The pelvis, sternum, ribs and clavicles may be thickened, and the vertebra 
may show changes resulting in kyphoris. Swclfing of the jomts occurs in 
about a third of all the reported cases and in practically every one of those in 
which the process is of long standing. The joints involved are those in the 
neighbourhood of the bones affected, particularly the knees, ankles and wrists. 
The lesions arc not confined to the synovia! membranes and periartlcnlar 
tissues but may progress to erosion of the articular surfaces. Movement of 
the joints is pauuul and dilEcalt, and ankylosis may occur. 

Dia^osjs.— The disease is recomised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infeclke arthritU is distinguished by the absence of cinbbing of the fingers, 
and by the characteristic changes shown by X-ray examination. 

Acnmegal'j is to be distinguished by the spade-Iiko band, the spatulate 
fingers, enlarged knuckles, and the charactonstic facial appearance. The 
kyphosis is more often cervico-dorsal, whereas in hypertrophic pulmonary 
osteo-ortbropatby it is more often dorso-lumbsr. 

OsleilU deformans shows irregular enla^cment of the bones but there 
is a good deal of bowing, the hands arc normal, and the X-ray appearances 
arc pathognomonic. 

Prognosis. — ^Vhere successful treatment of the primary disease is possible 
simple clubbing of the fingers may disappear entirely. This commonly occurs 
in empyema and Eubphrenic abscess. lo a similar way regressions can occur 
both m the soft tissues and in the periosteal changes in hypertrophic osteo- 
arthropathy. In some cases, however, cure or arrest of the pnmarylcsion may 
have no effect on the osteo-arthropalhy. Many cases progress unchecked 
until they show extreme changes in the skin, naUs, soft tissues, bones, and 

joints. A considerable degree of anl^losis of the knees sometimes occurs. 

Treatment. — This should be directed towards the cure or improvement of 
the primary disease. Other treatment is symptomatic. Care shoold bo taken 
to avoid ankylosis of the knees at an awkward angle. 


OSTEITIS DEFOIIMAXS 
Synonym.— Paget's Disease of Bone. 

Definition. — A chronic and eoine«h«t rare disorder tauaiug enUrgement 
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and deformity of many bones. It is not a generalised disease of the eteleton. 
The bone3_ are affected in the following order of frequency : peUds, spine, 
femur, tibia, skull, fibula, clavicle, humerus, radius, and rib. In a few cases 
the disease is confined to one bone or to part of one bone : tibia, femur, 
clavicle, a vertebra, the ilium, or half the pelvis. 

JEtiology . — This is unknown. The disease is sometimes familial. It 
rarely begins before the age of 40, and the commonest age of onset is 65. « 
The sexes are affected in the proportion of three men to two women. Osteitis 
deformans is not infiammatory in origin. It seems likely that it is a disorder 
of mineral metabolism. Syphilis is not an atiological factor. No alteration 
in the parathpoid glands nor m any other endocrine gland has been demon- 
strated Both histological and chemical investigations have proved beyond 
doubt that generalhed osteitis fibrosa (hyperparathyroidism) is unrelated 
to osteitb deformans. 

Pathology. — ^There is a great alteration in the arclutecturo of the bones 
affected. They become enlarged, irregularly thickened, and sometimes 
bowed. The skull is very thick, the sutures and foramina being narrowed 
in consequence. The cortex of the long bones ceases to be pure ivory bone 
but loola coarse and spongy with tM streaks and dots. Histologically 
there is continuous excessive resorption of bone associated with an increased 
new bone formation that more than compensates for the bone lost. The 
excessive erosion disturbs the skeletal arcBtecture, the compact bone being 
replaced by irregular aoguUr trabecuhe, which also form the cauceilous bone. 
There is Btill an attempt at structural adaptation to stresses, but this is 
very imperfectly achieved becanse the material is sot used to the best 
mechanical advantage. 

iitocAemtstty.— The serum calcmm and plasma pbo3j>horu3 are normal. 
The plasma phosphatase is constanlly high, as in many other diseases of 
bone. In more than 60 per cent, of cases the calcium output in the urine 
is increased and sometimes reaches four or five times the normal figure. 
There seems to be a complete absence of correlation between the length of 
history, the density of bone shadows in radiographs, and the calcium output. 

A case showing increased density of bone trabeculae throughout pelvis, 
lumbar spine, and femora is just as likely to reveal a high output of calcium 
in the onne as a low output. 

Symptoms. — The disease may remain eymptomJess for ten years or 
more. It is very slow iu progress and rarely infiuences the general health, 
giving rise in most cases to few symptoms other than those which are due 
to changes in the shape of the bones. In 80 per cent, of cases there is pain, 
and the patient usually recognises its origin in the bones. It varies widely 
in severity from a doll ache to a severe shooting or stabbing like a knife. 
The back and lower limbs are the parts usually affected but headache is 
fairly common. IVhen the sknll b involved the patient may have to take 
a larger size in hats. The enlargement in the circumference of the head 
leads to the forehead being prominent and the face small in proportion. 

In the later stages the head is held forward and the back is bo bent that the 
arms appear too long and an ape-like attitude results. There may be con^ 
siderable reduction in total height. The lower limbs especially are bowed, 
the knees being widely separated and held slightly flexed. The bones are 
enlarged, and bowing usually bakes place in such a manner as to accentnate 



1394 


DISEASES OF THE SKELETON 

tbe Eormnl curve of tte bone. Tbe enlargement is particularly noticeable 
in the case of the tibia. The changes in the vettebria may cause encroach- 
ment on the epionl canal, tesultln^ in compression paraplegia. Bony com- 
pression of the optic nerve may lead to optic atrophy, and of the oculo- 
motor ner\’ea to diplopia. Otosclerotic deafness is common in advanced 
coses, Spontaneons fracture is rare but when it takes place there is no delay 
*in union. Osteogenic sarcoma may ocenr, bnt is much leas common than 
Paget thought and is not seen until the changes in the bones have been present 
for ten years or more. Ostco-arthritia of the hip, knee, ankle, or spine is an 
occasional complication. Arterial degeneration, sometimes with hyper- 
tension, is found in most cases over the age of M. It is possible that the 
excess of phosphoric esterase in the blora arceleratca and intensifies the 
deposition of calcium salts in degenerate vessels. Itetinal arteriosclerosis 
IS a frequent finding, and it may be associated both with retinal haimorrhages 
and extensive choroidal changes. 

]iadiol«gical appearancts . — ^The altered bone appears In radiographs m 
two forms, which may be called the epongy and the nmorphons, the ?onn«t 
being the more common. The two types arc often found in tbe same patient. 
The spongy form consists of coarse irregular stri» arranged either as parallel 
tnbeculai or running in the direction of normal laroell'® of cancellous bone, 
Tbe amorjibous form is a generalised deposit producing an opaque finely 
granular anpcarance. Tbe diameter of tbe bone is increased, sometimes 
to a markca degree, and in the medullary cavity tbe trabecul® are accentuated 
and too widely eeparated, givmg a streaky appearance. The corticalls is 
partly or entirely replaced by bone similar to that seen in the medullary 
cavity, and in an extreme case the irapresaion is that the whole bone consist* 
of cancellous tissue highly magnified. Irregular cyst-like arena are sometimes 
observed. Widening and bowing of bones are important pointe in the 
radiological diagnosis. The vault of the skull is thickened, end the differentia- 
tion between the inner and outer t.'ibles is lost. Small islands of dense bone 
ate evident alongside pole cyst-likc areas. A largo clean cut area called 
oileoporosis circuTTveripta may sometimes be noted. In those cases in which 
part of one bone is ufTected there is a definite line of demarcation where 
the abnormal ends and the normal begins. Thus there may be definite 
cb.anges in the upper two thirds of the tibia, while the lower third b normal. 
Tbe average rate of progress of such a lesion is about 1 cm. in two years. 
Kadiogrtiphs reveal the Endows of arterial calcification in more than 40 per 
cent, of cas.-a. Such calcified arteries are best seen in the lower limbs. There 
is no evidence of a higher incidence of renal or vesical calculus in osteitw 
deform.'ins than in the normal. 

Diagnosis. — ^Vhen advanced the condition is unmistakable. In the 
early stages muscular rheumatism or osteo-arthritis may bo wrongly diagnosed. 
Pulmonary est<K>arthrop.itby is distinguished by tho clubbed Cngen. In 
radiographs the amorphous type of osteitis deformans is sometimes mist-sken 
for secondary carcinomatosis of the osteoplastio type. Tho difference » 
distinct and important, namely, that in carcinomatosis the bones are neither 
enlarged nor bowed. Syphilis of bones Is now very rare, bnt when only 
one or two bones are involved in a supposed case of Paget's disease the 
Wassermann reaction should bo perfonn»d. 

Prognosis. — Because tho duease la nnoommon there is a tendency to 
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regard ita effects as dreadful. To announce the diagnosis as though it •were 
a profound mysterf may alarm both patient and relatives nnnecessariiy. 
Paget’s disease is slowly progressive but does not usually shorten life. Thus, 
one patient though much deformed, continued to drive a crane in a dock- 
TOtd 16 years after the onset of the disease. Another was quite happy to 
iare somebody hold him on a rock while he fished a stream, long after he 
was unable to walk unaided. Death nsdally resnlta from the effects of 
arteriosclerosis or interenrrent infection, and only rarely from compreMion 
paraplegia or sarcoma of bone. 

Treatment. — No known treatment alters tbe course of osteitis deformans 
in the slightest degree. Since the bones at one stage are enfficiently decal- 
cified to bend, methods have been used which oim at increasing the calcium 
intake. The patient ia ^ven a high calcium diet, that is a diet containing 
three pints of milk or milk prodnets daily, together with batter, cheese, 
and eggs. If milk is not tolerated in these quantities calcium caseinate or 
calcium lactate (10 grammes a day) may be pTfiscribed. Vitamin D may be 
convem'cntly given in the form of teb. calciferol. (3000 nnits) one or two daily. 
The claim that prolonged exposure to general ultra-violet irradiation has 
resulted in increased density of the shadows of bones in radiographs has not 
been confirmed. Such treatment can bo carried out, starting with short 
exposures to the mercury vapour or carbon arc lamp. Paget treated his 
patients with potassium iodide, but was not enthusiastic over the resnlta. 
>7hea there is pain in tbe bones Lugol’s eolation (of iodine in potassium 
iodide) may be given in milk, beginning with a dose of three mwii™ three 
times a day, and increasing to ten times this amount. If iodine fails to 
relieve the pain, aspirin, amidopyrine, or allonal should be tried. Exploration 
of tbe neck for aparathyroid tumour is never justified. Osteotomy is rarely 
necessary, but it is interesting that when portions of bone Lave been removed 
for bistological section relief of pain has sometimes occurred. Occasionally, 
and especially in those cases with secondary osfeo-arthritis of the hip joint 
or knee joint, an ambulatory splint supporting the weight of the body on 
the tuber ischii is of value. A cork sole is often necessary, and when kyphosis 
causes pain a spinal jacket is useful. 


LEONTIASIS OSSEA 

Synonyms. — General Hyperostosis of the Skull ; Cranio-sclcrosis ; 
Jilegalocephaly ; Pibromatosis Osteoplastica Osseum. . 

Definition. — ^The term leontiasis ossea is now used in two senses, specific 
ally for a progressive sclerosing hyperostosa of the skull, and symptomatic-' 
ally when osteitis deformans and the various types of osteitis fibrosa happeii 
to involve the bones of the calvaria and face. * . 

^Etiology. — ^Tbis is unknown. Tbe fact that tbe disease common^ 
arises in the region of the nasal sinnsea has led to an erroneous yievf'ifiat if 
is infective in origin. ' 

Pathology.— When Virchow suggested the use of the term^ . JContiaOT 
osaea ” in cases of hypeioatosa of the skull he had in mind fibroifia IdpIluSci^ 
in which masses of new connective tissue develop in the sldn. '• HeibelieVTO 
that the overgrowth of bone in hyperostosis corresponded exactly *t0 elephan-' 
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tinais of the soft parta, and ho decided to call these cases Icontiasis osaca, 
not hccanse the bone disease prodneed a leonine appearance, but because 
he considered it to bo analogous to the disease of the soft parts which did. 
Tlie disease is very rare. It occurs in either bcs, arising usually in early 
adult life. In most instances it b^ns in the nasal fossa? and sinuses, though 
in some cases the origin i.s neat the orbit or in the base of the skull. Dense 
ivory bone appears and spreads slowly under the periosteum, being held up 
sometimes in the region of the suture lines but ultimately breaking through 
and spreading in many directions across the skull. The scrum calcinm and 
plasma phosphorus are normal. 

Symptoms. — The e.arly clinical features include nasal obstruction, 
blocking of the lachrymal ducts, and alteration in tha shape of the face 
and jaws. Ultimately large masses of bone, increasing in various directions, 
give rise to terrible dishgurement. The cavities of the mouth, nose, and 
orbit may be greatly les-sened. The eyebalb may protrude even beyond 
the lids, and blindness may occur from optic atrophy. There may be loss 
of tlie 8 PI 1 SP of amcll, and interference with the mobility of the lower jaw. 
FiScept in the later stages pain is unusual. 

Diagnosis. — Paget's disease usually begins at 35, and the pelvis, spine, 
and loner limbs arc nearly always affected. Generalised osteitis fibrosa 
leads to decalcincation of the whole skeleton, with a high blood calciutn 
and low blood phosphorus. Focal osteitis fibros-a often shows multiple lesions 
scattered throughout the skeleton. 

Treatment.— N’o treatment has any permanent effect though It may 
bo possible to remove some of tho more disfiguring masses of bone. 


irYPERPARATimiOrDTSM (GENER^ILISED OSTEITIS FrBROS.V 
CYSTICA) (see p. 627) 


FOCAL OSTEITIS FIBROSA 

Synonyms. — O^itcitis Fibro'ia Circumscripta (Schmidt) ; Local Fibro- 
cystic Disease; Benign Giant-celled Tumour; Osteoclastoma; Ostco- 
penetic Myeloma ; Myeloid Sarcoma. 

, Definition. — A focal or multifocal disease of bone unassociated with 
constitutional symptoms or with any known endocrine disturbance. 

. ^tiology.— This is nnknowiu The ^ease occurs chiefly in adolescence, 
and. IS much more common than is generalised osteitis fibrosa (hyper* 
parathyroidism). 

Pathology. — The lesions are Wnign. firm, grey or brown tuniow- 
Iliatologically they show o«tcoj^netic fibrous tissue and giant cells which, 
of course, are ostcochurts. This explains the numerous synonyms which 
are used. The tumours sometimrs expand the corticalis and may give rise 
to «sts linwl by osteoclasts. Even when Uie lesions are multiple the rest 
of the skeleton consists of normal bone. The figures for serum calcium and 
plasma [plwsphorus are invariably norma!, a finding in gtrikine contrast 
to .that of th? generalised disease. The calcium balance is usually normal. 
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and, taken in conjunction with the normal blood chemistry, this finding is 
strong evidence against hyperparathyroidism. 

Symptoms. — The malady afTecta one or more bones, is usually not 
disabling, is of slow progress, and ehows a tendency to become arrested. 
Pain is nnusnal and the disease is often symptomless untiJ spontaneous 
fracture occurs. Severe cases of tbc multifocal type may show considerable 
deformity, especially of the pelvis, femora and st^I. 

Badidlogical appearances . — ^In radiographs the principal changes are 
found in the ends of the long bones. Usually more than onc-third of the 
shaft is affected by a {asUotm enlargement composed of a pale cyst-like area 
divided by a few coarse trabecular strands. The cortex is thin and may 
be expanded. The periosteum and adjacent bone are normal. Radiographs 
taken with controls show that the whole skeleton apart from the lesions is 
normally calcified. The floor of the skull and the lower jaw may be affected. 

Diagnosis. — The normal blood chemistry serves to distinguish the focal 
from the generalised disease. In adult cases it is sometimes difficult to 
differentiate between focal osteitis fibrosa and osteitis deformans, and it 
may then be necessary to follow the progress of the condition over a period 
of time before a definite conclusion b reached. 

Treatment. — ^Fractures are treated in the nsnaJ way. If spontaneous 
fracture occurs in a long bone through one of the lesions, union u usually 
strong, and radiographs snbsecinently show that the pale cystdlke area of 
osteitis fibrosa becomes filled with bone. Exploration of the neck for a 
parathyroid tumour is quite oujustified. 


THYROTOXIC OSTEOPOROSIS (sec Hyperthyroidism, p. SlCj 
OSTEOMALACU 

Synonym. — MoUities Ossinm ; Adult Rickets. 

Definition. — A generalbcd disease of the skeleton due to vitamin D 
deficiency. Two types are found. The first b due to a diet deficient in 
vitamin D and calcium salts and may be referred to os dietetic osteomalacia. 
The second b s conditioned dietary deficiency dbeasc, arising from deficient 
absomtion of vitamin D and calcium salts ; it is seen in idiopathic stcatorrhcca. 

Etiology.— Osteomalacia b rare in England. It is endemic over wide 
areas in Northern India, Japan and Northern China, and occurs sporadically 
in the Rhine Valley, Danube Valley, Vienna, and certain parts of Italy, 
Switzerland, Flanders and the Balkans. Heredity plays no part. The 
dbeasc pre-eminently affects women, and b likely to recur earlier and with 
greater severity with each successive pregnancy. But it is a mistake to 
suppose that pregnancy b esscnfbl in the aitiology. The malady b some- 
times seen at puberty and b quite well known to occur, though rarely, 
in boys and men. In the majority of cases the symptoms begin between the 
twentieth and thirtieth year. ^ 

Pathology. — Rickets and osteomalacia are essentially identic.al._ what 
difference exbts is merely that of age incidence. Osteomalacia b^ adult 
rickets. Slorbid anatomists agree that in rickets and osteomalacia the 
essential abnormality b a deficient calcification of osteoid tissue. Thb 
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dcCdencj^ is generalised tbroagboot the skeleton. The broad osteoid scam? 
in both diseases are due to deficiency of the calcifying mecha n i s m, whicli 
should convert osteoid tissue into tme bone. In osteomalacia the bones 
throegbout the skeleton ate so soft that they readily bend and cut with a 
knife like rotten wood. Sponfaneons fractures are common. The blood 
chembtry is comparable in experimental ricketa of rata, in cbildrcn with 
rickets, and in women with osteomalacia. The plasma phosphorns and 
sometimes also the serum calcium ate diminished. The occurrence of fcntal 
rickets hna been proved in babies bom of osteomalacic mothers. 

Symptoms. — Pain is a prominent symptom. It occurs especially in the 
back and thighs, is aching in character and is worse in the winter months. 
The peUis, thorax, or long bones exhibit deformity in a baphaza^ way ; 
one woman suffers in the pelvis, another in the ribs, and a third in both. 
Besides the changes in the pelvis, marked deformities occur in the chest and 
spine. Severe k^ho-scoliosis may reduce the height by several inches and 
cause the head and neck to sink downwards and forwards on to the chest. 
Deformities of the sternum and ribs give rise to marked prominences and 
depressions in the chest wall. Coxa vara and irregularly curved long bones 
arc less common. The bones are soft and fiexibic, rather than fragile, so 
th-nt bending is much more common than is spontaneous fract^, thoagh 
both are well recoguised. The patient develops a ebaracteristio waddling 

S it, and muscular weakness may add to her incapacity. In many cases 
e peliTC defonnitica interfere with marital relations or with labour, 
Cwsatcau section frequently being necessary. Tetany is common. The 
teeth are normal. The course of the disease may be fairly rapid, lasting 
several mouths, but untreated cases extend over many years. The patient 
then becomes bedridden, spontaneous fractures, aniumJa, cachezis, and 
bedsores adding to bet discomfort and to the difficulties of nursing. ^ 

liadioloffital oppearances.— -TLo degree of lack of calcification in radio- 
graphs will vary with the severity of the disease, and it is therefore importont 
to take radiographs with controls. In the slight cases the bones of the patient 
will be slightly more translucent than those of the control. The cortex will 
be less dense than normal but the bone pattcru, especially the trabeculation, 
will be nccentuated by contrast. In the severe examples there will bo little 
or no difference between the density of the bone and surrounding soft tissues, 
and the cortex will appear as a mere pencilled outline. The bone pattern 
will have disappeateu, the long bones will bend, and occasionally show 
fracture. All uefomutics apart from fracture ore the result of weight etr^ 
or mnsculsr action. The pelvis is tri-foliate, owing to the thrusts of the 
Vitais cd \\ifc femora aui sacrum. Lordos'is is ma^^ and may 

be present. In severe cases the chest and ribs are usnally deformed. The 
vertebra) arc biconcave, ha^UDg the appearance of fish vertebrm. In severe 
cases the vault of tho skull may show numerous areas of uneven transluceoce, 
varying in size and shape but all fairly clean cut. The spontaneous fractures 
arc usually subperiosteal, and radiographs sometimes show pseudo-fractures. 
These appear as areas of complete tra^uccnce, running acro« the bone, 
the edges being quite clean cut, and separated from each other by one or 
two millimetres. 

Dia^osis. — ^The occurrence of pregnancy and the examination consequent 
upon this lead commonly to the recognition of the pehne deformity and of 
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the disease which has given rise to it. Differential diagnosb from other 
generaiised diseases of the skeleton osaallf produces no difficulty. In hyper- 
parathyroidism there is a high Bcmm catciom, a low plasma phosphorus, 
and an increased caicinm excretion in the urine. In senile osteoporosis the 
patient suffers from kj^hosis and a tendency to fractures particularly of 
the neck of the femur, and the Ltood chemistry is normal. In thyrotoxic 
osteoporosis, the usual signs of hyperthyroidism are present, and the blood 
chemistry is normal. In myelomatosis the Bence clones protein is found 
in the urine in 75 per cent, of cases, the scrum globnlin is usually increased, 
and the albumin : globulin ratio diminished. The serum calcium is usually 
normal, but sometimes raised. The phuma phosphorus is normal, hut jt 
rises in cases showing renal insufficiency. In radiographs the condition may 
closely resemble osteomalacia. 

Treatment.— Pore vitamin D is called calciferol because of its power 
to induce calcification in tisanes, especially in osteoid tissue. It is 300,000 
times as potent as cod-Uvet oil, weight for weight. The good effects not 
only of calciferol but also of cod-liver oil and ultra-violet irradiation have 
been noted both clinically and chemically, rinco they ate capable of raising 
the serum calcium to normal. In cases where tetany is present calcium salts 
should be administered in addition. The diet of n woman suffering from 
osteomalacia should contain 3 pints of milk a dav, with plenty of milk 
puddings, eegs, butter, cheese, green vegetables, and even nuts and raisins. 
The dose of cod-liver oil should be large, up to 2 or 1 os. daily. This treat- 
ment relieves the pain in 3 to 4 weeks. Some cases are refractory, and it 
is then necesaaiv to add 0-5 rag. of calciferol to the cod-liver oil daily. 
Tetany is rapidly removed by treatment with cod-liver oil and calcium 
lactate. A powder containing at least 10 grammes of the latter should be 
used daily, and is best administered fasting with a glass of milk. The patient 
should be exposed to sunlight when this is possible ; otherwise treatment 
by ultra-violet irradiation may be used, starting with a short eiposnte to a 
carbon arc lamp and increasing gradaally op to 30 minutes. There is no 
evidence that phosphorus b of any value in the treatment of osteomalacia. 
Where the dbease exbts in great endemic areas, questions of diet, and social 
and religious customs arc proving very difficult. In largo areas of China 
and India the diet is often deficient in quantity, and inadequate in calcium 
and vitamin D. In the high mountain valleyB of these countries and in 
areas of India where purdah b praetbed, darkness adds to the danger by 
causing further deprivation of vitamin D. With regard to China, Maxwell 
states We want Sachs and herds, mi}b and meat, with secaritf cf life 
and property.” The suggestion has been made that it might be practicable 
in India and China to dispense calciferol freely at a low price just as qui^e 
b dispensed in malarial districts. The relation of ovarian function to calcium 
znetabolbm has not yet been settled. Osteomalacia gets worse during lacta- 
tion, no donbt because of the great drain of calcium from the body. Improve- 
ment has been observed after ovariectomy. Thb operation may act merely 
by preventing pregnancy, and it b pteeumably just as reasonable to ligate 
the Fallopian tubes. IVhen pelvic deformity demands it C£D3a’"ean section 
>3 necessary. 
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03TE01IALACU lH IdIOPATIIIC StEATORKEOJA 
^Vhcn osteomalacia occurs in the conrse of idiopathic steatorrhcea (Gee’s 
disease), the following features may be present : fatty stools, dilatation of 
the colon, tetany, auxinia, akin lesions, and infantiliacn (ace p. 605). The 
disease occurs in both sexes and the history nearly always goes oack to early 
childhood. The symptoms develop in spite of an adequate diet. We must, 
therefore, suppose that there is some dlstnrbance of pastro-intcstinal function 
resulting in deficient production, absorption or utilisation of one or more 
essential factors. The senim ealcinm is low and the plasma phosphorus b low 
or normal. The total fat in the stools may reach 40 per cent, or more, and 
the bulk of this b unsplit fat. The clinical and radiological features are 
exactly the same as in dietetic osteomalacia. An opatjuc enema will reveal 
dilatation of the colon. In treatment the fat in the diet must be cut down 
to a minimum, and the calcium salts and vitamins kept high. Vitamin D 
must be given in a solid and not in an oily medium. The proguosb of thb 
type of osteomalacb b good espccblly in young people. Splinting or even 
osteotomy may be necessary to correct deformities auch as genu valgum. 
The pelvic delormity may necessitate Casatcan section. 


OSTEOGENESIS lilTERFECTA 

Synonyms. — FngiUtxs Ossium Congenita : Osteoporosb Congenita ; 
Congenital Osteopsathyrosb ; Osteopsatbyrosb Idiopatnica. 

Definition.*— A generalbed disease of tbe skeleton in which the bones 
are so fragile that repeated fractures occur. Multiple fractures may occur 
m ntero (pre-natal tjme of Vrolik, 1849), or fractures may not occur until 
after birth (post-natal type of Lobstein, 1853). The dbeasc b congenital 
and in some 25 per cent, of cases hereditary. Both sexes ate affected equally. 

Etiology. — ThU b unknown. 

Pathology. — In both types the basic defect appears to be defective 
osteoblastic octirity. The cortex of the bones may be scarcely thicker than 
paper, and the trabecula; of spongy bone are extremely thin. In Uie pre- 
natal type many fractures arc seen ; in some cases practically every bone 
in tbe body has been fractured. The older fractures exhibit good caUus 
formation. In extreme coses, especially in the pre-natal type, the cronbl 
ossification is so dborganbed that tbe vault of the skull consists of a mosaic 
of small Wormian bones. Congenital bypophub occurs in other rnesench^al 
tissues, notably the ligaments and tbe sclerotica. There is no evidence 
whatever of vitamin deficiency. No abnormality in the scrum calcium, 
plasma phosphorus, or calcium output has been demonstrated. The plaam.i 
pbo'phata«e tends to ehow a raise*! value but thb b not constant. 

Symptoms. — The general health of the patient b good but fractures 
occur from the most trivial violence ot even normal mmscle action. In the 
course of time, 20, 30, or even 100 spontaneous fractures may occur. They 
fire often subperiosteal and cause little pain. The patient tends to be short 
in stature and slender in build. As a rt*nlt of anomalous cranial o«5ifiC3tloB, 
the shape of the head b often striking. A bitemporal protuberance eo 
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raarVed as to turn the ears outwarda is frequently observed, but protuber- 
ances in the occipital and frontal regions are also seen. Every bone in the 
body may be deformed. The limbs are often bowed and of unequal length. 
Kypho-scoliosis, distortion of the riba and sternum, and asymmetry of the 
pelvis all occur. Three other defects are commo^y found in association 
with the fragile bones, namely, leaden blue sclerotics, a tendency to dis- 
location of joints, and after the age of 20 years otosclerotic deafness. Amongst 
the adult population affected witli bine sclerotics approximately 60 per cent, 
have an associated liability to fracture, approximately 60 per cent, an 
associated otosclerosis, and 44 per cent, suffer from all three defects. Osteo- 
genesis imperfecta sometiroes occurs in an hereditary form without blue 
sclerotics. 

Diagnosis. — Severe cases and all those with blue sclerotics are unmis- 
takable. In the new born great shortening of the limbs may suggest achondro- 
plasia, but the skull is quite different. Cases of spontaneous fracture in the 
adult occurring iu hyperparathyroidism, hyperthyroidism, myelomatosis, 
osteoclastic carcinomatosis, and neuropathic atrophy of bones really cause 
no difhculty. 

Prognosis. — Severe cases of the pre-natal type are either stillborn or 
live only for a short time. In post-natal cases the condition proves more 
severe the earlier the first fracture appears. Multiple fractures in the first 
few years of life may lead to such deformities that the patient can never 
walk and may die Iwfore puberty. In those who survive, the liability to 
fractures tends to become loss before puberty. In pnml the longer the 
patient lives the greater will he the improvement, and in many of the adult 
cases the disabcli^ is slight only. 

Treatment. — The utmost care must be taken to avoid the occurrence 
of fractures. Treatment consists m gentle handling and careful splinting. 
Union usually occurs without delay and is firm. Dislocations arc reduced 
without difficulty. Vitamiu D, calcium salts, and a high calcium diet havu 
no effect on the course of the illness. 


OXYCEPH.VLY 

Synonyms. — Tower Skull j Steeple Head ; Sugar Loaf Head ; Acro- 
ccphaly ; Craniostenosis. 

Definition. — A congenital deformity of the skull due to premature 
synostosis of the cranial satarss. The skull is short from front to hsck and 
ita vertical diameter is increased. Allied forma of craniostenosis are scapho- 
cephaly, the boat-shaped head, and plagiocephaly, the obliquely flattened 
head. 

^etiology. — This is unknown. The disease is more common in males 
than females. It is sometimes hereditary and familial. It is usually present 
at birth but it may develop subsequeotly up to the age of six. 

Symptoms. — In ita slightest form it attracts attention, while in its grosser 
forms there is no passer-hy but is shocked by the disfigurement and repelled 
by ita bideousness. The forehead is much increased in height; sloping 
gradually upwards to the vertex with feebly marked superciliary arches. 
The vertex of the skull appears pointed instead of flattened or rounded. 
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and ft thin bony prominence is sometimes felt in the region of the bregma. 
The hairy scalp may bo raised abow th® notmnl level and present the appear- 
ance of being perched on the top of a cone. Viewed laterally, the eats appear 
placed on a lower level than normal. Proptosis is present in most cases, 
and it may Im: so considerable that the eyeballs become dislocated in front 
of the lids. Failure of closure of the eyes, especially during sleep, may Usd 
to lachrymation and conjunctivitis. Divergent stjuint is common and 
npfngmus is present in some cases. Symptoms arise from insulTicient 
room within the skull for the developing brain. There is increased intra- 
cranial pressure with headache and sometimes vertigo. The condition is 
compatiole with nonnnl intelligence, but not infrequently optic atrophy 
supervenes. Tlii.s is sccoudary to pajiillocdema m some 85 per cent, of cases. 
In the remarndec it is brought abont by narrowing of the optic foramen and 
is of the primary type. The sense of Bmell ia often completely lost, but taste 
is affected very rarely. Ileariiig is unaffecterl. Tlte following assoriated 
L'ongcnitAl malformations have been described in a few c-ascs : webbing of 
the fingers and toes ; malformation of ears, elbow and shoulder joiots, and 
fingers. 

Ifa^iclcffical appettrnnees . — llndiographs sliow nn increased vertical 
diameter of the elnill with its highest point either at the bregma or some- 
where between it and the lambda. The anterior fontaoelle closes late, and 
its site is marked by a slight protulierance over winch the bone is thinned. 
The sutnres of the vault are partly or entirely absent, but the basal suture 
between the sphenoid and the occipital bone mar be widely oneo. The afr 
sinuses are rudimcnt.iry, and the middio fossa bulges forward. The most 
characteristic feature is the presence of numerous deep convolutional markings. 

Prognosis. — The optic atrophy, whether primary or secondary, may 
adrance li> eompieto Wifidnps*. Thffc if oothhg to fhow that coycephaly 
shortens life. 

Treatment. — Anodynes should be used in the relief of headache. If 
the symptoms of increased intracranial pressoro become marked, and the 
changes m the optic discs progress, decompresdioo may be nceevnry. 


DISEASES OF ENDOCHONDllAL OSSIFICATION 

ACIIONDIIOPLASIA 

Synonyms. — Cbondrodystrophia ImlaVis {Eautmann) *, Jlicromciia 
firtalji* 

Definition. — A disease of fu-tal life in which defective endochondral 
oi'ification makes the bones ptefornied in cartilage short, but stont and 
stionc. 

.Etiology, — Tliis ia unknown. Both seres are affected equally. It is 
Inreditary and has been recorded in six generations. Several members of 
the 8.imc family may bo affected. The condition is unrelated to rickets, 
cretinism, syphilis, or tuberculosis. 

Patholo^.— The essential abaortnality u found in the cartilagiio'l* 
eplphjMs, The cartilage data not prepare itself for ossification, which is 
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in consequence bo slow tiiat the long bones are too eiiort. Since, ho%vever, 
the periosteum goes on laying down bone normally, the bones are stout 
and strong. The membrane bones of the skull are unaffected, so that the 
calvaria U of normal aixe. Premature synostosis of the cartilaginous bones 
at the base of the skull leads to shortening, and consequent depression 
of the bridge of the nose. The clavicles arc not affected. The pelvis is 
distorted and contracted, the aaernm being tilted forwards. Extreme 
lordosis may be present. The costochondral junctions aro enlarged to 
form a rosary. The ecapula is so small that the glenoid fossa scarcely holds 
the head of the humema. 

Symptoms. — ^The patient is dwarfed but of normal intelligence. The 
usual height of the adult is about four feet. The vault of the head is large 
and the frontal end parietal eminences prominent. The face is small and 
the nose has a depressed and flattened bridge. The nostrils are large, the 
lips thick, and the lower jaw and chin well developed. The teeth ore normal. 
The trunk is of normal sire but the extremities ate ranch shortened, and 
with the arms at the sides the Angers reach no farther than the great troch- 
anter of the femur. The homeros and femur aro relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked ehortening. The arms are muscular and 
aro held a little abducted from the tmnk. The hands arc short, thick, and 
trident-shaped, the fingers being almost equal in length. The lower limbs 
are thick and often show deep transverse furrows as if there were redondancy 
of the soft parts. This appearance is due to the packing of well-developed 
muscles into the restricted long axis of the limb. ThL muscular devemp- 
ment enables the acbondroplastc to perform feats which aro surprismg m 
one so small. He rises from the lymg-down position by a charactorutic 
^ringing movement from the legs without any assistance from the arms. 
The curving and enlargement of the ends of certain bones gives rbe to bow- 
legs and beading of the ribs. The lumbar curve is increased owing to tilting 
forward of the sacrum and excessive development of the buttocks. In 
consequence the gait has a peculiar duck-Uke waddling character. The 
genital organs arc normal. The fact that the female may become pregnant 
makes the pelvic deformity of great importance. The conjugate diameter 
is greatly narrowed, and it is almost impossible for an achondroplasic woman 
to give birth to a living child except by Cfcsarean section. That the disease 
has existed for something like five thousand years is known from models 
found in mummies of two achondioplasio gotls of ancient Egypt, namely 
Ptah-Sofcar and Bea. In the Middfe Ages the attractive antics of achondro- 
pUbica made them much sought after as court jesters or dwarfs. To-day 
not infrequently they play the parts of clowns at fairs, circuses and music- 
halls, and sometimes break chains on the stage. 

Diagnosis.— In the new bom the great shortemng of the limbs may 
suggest osteogenesis imperfecta, but the skull is quite different. In chUd- 
hoed the malady is readily distinguished from rickets and congenital syphilis 
by careful attention to the physical signs. Achondroplasia differs from 
cretinism in that the patient is of average intelligence, and has normal skin, 
hair and voice. The pituitary dwarf presents no difficulty because the 
limbs and trunk are in perfect proportion. 

Prognosis.—- The majority of mfanta suffering &om achondroplasia are 
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either still-born or dio shortly after birth. If the child does BurTive, the 
expectation of life normal. The female ochondtoplaaio faces greater risks 
in parturition than a normal woman. 

Treatment. — No treatment is of any avail. Orthopedic treatment for 
bow legs is unnecessary. The pclno deformity may necessitate Caesarean 
section. 


DYSCHONDROPLASIA 

Three clinical conditions are included ondet this heading. In all of them 
islands of ectopic cartilage are fonnd giving rise to moltiple ecchondromata 
or enchondromata. The three conditions arc grouped together because of 
one feature they have in common, namely ancst or perversion of the normal 

f iroccas of endochondral ossification in certam hones. This change differs 
rom that seen In achondroplasia only because it is neither symmetrical nor 
tmivcrsal. Different manifestations of dyschondroplasia may occur in various 
members of the same family. 

(i) Ueteiilary mullipU ossifying eeehondrotnnta {hereditan/ deforming 
thondrodysplasia, diaphysial aclasis, or muUijde carlHaginoxu exostoses). This 
is a fairly common dis^c in which multiple bony tnmoors are found in 
association with certain other skeletal deformities. It is hereditary and 
may affect several iodlviduals of the same family. It is more common in 
males than in females in the proportion of 3 to 1. It is usually discovered 
in childhood. Palpable bony tumours up to 2 cm. or more across are found 
more or less symmetrically placed near the knee, shoulder, hip, ankle and 
wrist. The scapula, ribs and pelvic bones may sometimes be affected. 
The stature is shortened and the Umbs may be unequal in length. In the 
rnaiority of cases the ulua and fibula are disproportionately short in relation 
to the radius and tibia. Bowing of the radius, ulnar deviation of tho hand, 
irregular length of the fingers, and vulgus deformity of the foot all may 
occur. Sarcoma supervenes in 5 per cent, of cases. Local exacerbation of 
symptoms in a patient over 30 years of ago may bo the first indication of 
its onset. Rarely pressure of au exostosb upon tho spinal cord may cause 
paraplegia, or upon a nerve trunk pain or local paralysis. Aneurysm has 
been recorded from pressure upon an artery. The radiological appearances 
are characteristic. The metaphysu of the hone affected is broadened and 
distorted, and ossifying ecchondromata with broad bases and pointed tips 
project from it. Tne cartilaginous cap of the tumour u not seen unless it 
is calcified. The earlier the eccbondmma occurs the nearer to the centre 
of the ihaft wil it he. Where eechoudtocaata ptott^vde hetweeu s/iisceut 
bones such as the tibia and fibula, local foston may occur. The ulna is 
likely to be short and to end in a point, articnlatlng with the radios on its 
mesial Bsp^ but not partaking m the carpal articulation. Usually no 
treatment js required but should it be necessary to remove any particular 
svcllbg this is easily carried out. 

(ii) Afultiplo choTtdromaJa lEnehondromalosis). This is a rare disease 
affecting the bones of the hands and feet. Cartilaginons ewelliogs in the 
fingers and toes begin in childhood and increase in sixe up to the age of 
30 years. The swellings are firm, elastic, rounded and slightly translucpot. 
The skin over the larger ones may be t^htly atretebed and shiny and show 
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ptotoinent veins. The hands and feet may become hideonsly defonned. 
Sometimes a rib near the costal cartilage, the sternum, the pelvis, and the 
scapula are affected. In certain cases the ulna and fibula are ispropor- 
tionately short as in diaphysial adasis. Spontaneous fractures may occur, 
and sarcoma may supervene after years. Badiolocically chondromata are 
seen as rounded, eccentric translucent areas cxpanmng the cortiealis, inter- 
rupting its outline, and projecting into the soft tissues. Sometimes the 
swellings are trabeculated and they may contain dense, punctate, calcified 
areas. ^\liere operation is undertaken to excise some of the chondromata 
care mnst be cxercbcd to avoid spontaneous fractore of the phalanges or 
metacarpab. 

(iii) Unilaleral chondrodysphisia {OUier’s disease). This is a very rare 
type of chondrodysplasia ocenrting in children and sometimes familial. 
It usually has a completely unilateral distribution, but some cases have 
only one bone or one limb affected, and others are bilateral. Some abnor* 
mality is often first noticed between the first and second years of life, when 
as a mle one limb is found to be shorter than its fellow. The difference in 
length becomes progressively greater as growth proceeds. Deformity may 
occur either because weight bearing canscs bending of the bone, or Lecanse of 
the different rate of growth where only one of the paired bones is affected. 
Host patients seem to reach adult life, when their symptoms are mainly 
those of their deformities and sometimes of a secondary arthritis.' In a 
small proportion of cases sarcoma supervenes. The diagnosis largely depends 
upon examination of radiographs. The ends of the long bones show translucent 
longiCndinal stris intemiptea by smaU pale mottled areas and dark punctate 
spots. In the areas affected there is extensive alteration in the^ pattern of 
the cortiealis and spongiosa, but the centre of the shaft remains normal. 
As the child ^ws older the typical striped appearance disappears and is 
replaced by dense punctate speckling due to areas of calcification. The 
disease has occasionally been mistaken for osteitis fibrosa, but the radio* 
logical appearances are pathognomonic. Treatment is concerned with the 
prevention and relief of deformities, and proceeds along the usual orthopsedic 
Unes. Osteotomy is sometimes necessary. Fractures ate of fairly common 
occurrence, and Uke the osteotomies appear to unite well. 

DISEASES OF THE BONE MARROW 

iltJLTJPDE HTELOiU 

Synonyms. — Myelomatosis ; Kahler'a Disease ; Plasmacytoma ; 
Hmmatogenoos Myeloma. 

Definition. — A fatal disease characterised by the development of mnltiple 
tumours in the skeleton, which arise from cells of the bone marrow. It is 
very rare. The bones are affected in the following order of frequency : 
spine, ribs, sternum, skull, scapula, pelvis, clavicle, hxunerus and femur. 

etiology. — Multiple myeloma is of unknown origin. It is a malignant 
neoplasm of the hsematogenons marrow occurring in multiple foci, ^e 
^ease is related to leuksmia, but differs from it in the Miarper localisation 
of the neoplasia, the absence of enlargement of the spleen or Ijrmph-glands, 
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tie maci emaller tendency for tie abnonnal cella to enter tie blood streata 
and the frequent appearance of Bence Jones protein in the urine. Inter- 
mediate forms occur with features of both diseases. It is associated with 
interesting alterations of protein metabolism. The disease is sometimes 
familial. It begins most commonly at the age of 55, and only 10 per cent, 
of cases occur before 40. The sexes are nifected in the proportion of three 
men to two women. 

Pathology. — Multiple deep ted or reddish-grey sharply defined tumours 
are found distributed throughout the red bone marrow. They are usually 
a few millimetres in diameter and very numerous. Occasionally a tumour 
may reach a diameter as great as 5 cm. They ate composed of blood-forming 
cells, which resemble plasma cells. They erode bone, sometimes erpjnd 
the cortex, and cause deformities and spontaneous fractures, Kandy a 
diffuse hyperplasia of the marrow is associated with foci of tumour formation. 
Tumours may also be found ontside the skeleton in the tonsils, liver, spleen, 
kidneys, or scx-glands, and these lesions may even precede those in the bones. 
The marrow tumours give rise in the urine to the Bence Jones protein which 
appears as a cloud when the urine is heated to 65“ 0., redissolves at 85* hut 
reappears on cooling. It is found in 75 per cent, of cases, from a trace to a 
la^e amount. In some cases it appears early in the disease, in others late. 
Its occurrence may be continuous or periodic. Sometimes a substance allied 
to amyloid material is deposited in the muscles and in nodules connected 
with the periosteum, bursts, tendon abcatbs and jomts. It is possible that 
both the Beuce Jonee protein and the amyloid substance are piwuced from 
the breakdown of myelomata The serum globulin is usually increaa^ even 
ns much as 8 per cent, (normal 3 per cent.). The albumln-globuliu ratio 
may drop from the normal 2*2 to u figure as low as 0*5. The fomol-gel 
reaction u positive (see p. 276), and there is n I’erj* rapid rate of eedimenta- 
tion of the blood. Metastatio calcification while by no means constant has 
been frequently observed in the kidney, lung, rtoraach, myocardium and 
uterine mucosa. The scrum calcium is usually normal, but, taking into 
account the bone destruction which occurs ns the result of erosion by the 
marrow tumours and also the metastatic calcification, it is not surprising 
tliat high scrum calcium values have sometimes been recorded. Figures 
from 13 to 16 mg. per 100 c.c. bavo been found. Those coses with a normal 
scrum calcium have a normal calcium output, while those with a high scrum 
calcium have an output up to doable tb© normal. \Vhere renal insuificiency 
complicates multiple myeloma the plasma phosphorus is found to be high 
and may rise as the kidney condition liecoines worse. The p.arathyroia8 
ace not enlarged in multiple myeloma. 

Syinptoms. — The initial symptom is pain, often bilateral, in the thoracic, 
aMominal and lumbar regions, and sometimes in the neighbourhood of the 
joints. Progressive kyphosis or angular cur\’aturo of the spine with loss of 
total height follows. The spine, stemum and ribs may be tender on per- 
cu-ssion. It « unusual for any of the myelomata to be palpable, In 60 per 
cent, of all awes spontaneous fraclot© occurs in the ri}>e, sternum, or later 
in the long bones. In no other typo of bone tumour docs pathological 
fracture occur eo frequently. In some caws amyloid masses may bo palpable 
as firm, rounded, slightly tender, subcutaneous nodules more than a centi- 
metre in diameter. They are Wt especially in the scalp, along the spine. 
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near tlio joiute, and in the mnscolfilnre, particolarly that of the pelvic and 
shoulder girdles. There is usually a hypochromic auffimia, which becomes 
aggravated in the terminal atages. Li a few instances cells of the type which 
constitutes the tumour enter the blood stream in larger or smaller numbers, 
and it is probable that they can be found in the majority of cases if a 
sufficiently careful search is made. In rare instances the anremia is of 
the leucO'erythrobhistic tyiJe. Isephritis without hypertension is fairly 
common. The temperature ia usually normal but recurring fever has been 
observed. The patient ultimately becomes bedridden and cachectic. It 
seems justifiable on clinical grounds to consider separately wbat may be 
called the vertebral form of the disease. Here the growth is confined for 
some time to the vertebral oud extradural tissues. Moreover, death may 
occur before the growths become widespread, and sometimes without the 
Bence Jones protein having appeared m the nrine. In this variety the 
patient rapidly develops signs of a transverse spinal lesion with blockage 
of the spinal canal. The thoracic cord is usually the site of compression 
and there b focal spinal tenderness. Radiographs show destruction of the 
corresponding vertebral body. 

R^iologtcal Aj>}xiarancea.-^\i\ radiographs the marrow tumours are 
found mainlv in the spine, ribs, sternum and skull. They are seen as clean- 
cut elliptical or circular areas of complete translucencc, set closely together 
and varying from 1 mm. to 5 cm. in diameter. The larger tumours may 
expand the cortex of the bone a/Tccted. There is a good deal of generalised 
osteoporosis throughout the affected bones. The spins shoirs collapse of 
the bodies of one or more vertebrse. Tbo skull b not thickened. Patho- 
logical fractures, especially in the nbs, ate very common. 

Diagnosis. — Oucc tho lesions have appeared in many bones the diagnosis 
b ea^y made. The age of the patient, multiple involvement of tlie bones 
of the thoracic cage, spoutaueoua fracture of a rib, Bence Jones protein in 
the urine, progre-fsive an®mia, cachexia and characteristic ratliographs 
make on unmbtakablo clinical picture. Biopsy of a portion of bone or 
examination of a bone-marrow smear from a PteruaJ puncture may reveal 
the cbarocterbtic myeloma cells. Secondary carcinoraatosb of bones may 
cause ditilculty, especially iii cases in which the primary growth is symptoms 
less. It b essential to differentiate the dbeaso from generalised osteiti- 
fibrosa (hyperparathyioiclbm). There b some resemblance in the clinical 
picture as it affects t^e skeleton, but the presence of the Bence Jones protein 
and the blood cbembtry are characterbtic. In multiple myeloma the serum 
calcium b usually nornuif. If it ia high it ia associated with s high plasma 
phosphorus, whereas the characterbtic effect produced by paratnyroid 
hyperfunction b a high serum calcium with a low plasma phosphorus. In 
osteomalacia the patient is usually a woman in the child-bearing period of 
life, and a good deal of bending occurs in the bones. The blood imembtry 
b characteristic. Sometimes in the early stages of multiple myeloma wide- 
spread pain in tho thoracic, abdominal and lumbar regions may lead to a 
mbtakeu diagnosb of fibro-myositb. In tuberculous caries of the spine 
neither the ribs nor the Etcrnom are involved. The fact that the Bence 
Jones protein b found in the urine in an occasional case of leuktcmia need 
cause no mbtake. In those eases in which nephritb complicates multiple 
myeloma the alhuminutia may cause diBSculty. The Bence Jones protein 
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maj be detected in the presence of alborntn by making the nrine sHghtlr 
acid mth acetic acid, boiling it and filterinp w^e hot, using a funnel with 
a hot-water jacket. If Bcncc Jonca protein ts present the filtrate will become 
cloudy ns it cools. 

Prognosis. — ^The prognosis is hopeless. Death often occara within six 
months of the onset of symptoms, but occasionally n patient sorvires for 
two years or more. Broncho-pneomonia, cachexia, or compression para- 
plegia with ascending pyclo-ncpnritis are tho usual terminal events. 

Treatment. — ^The patient should be treated by rest in bed, anodj-ues 
and suitable splinting when necessary. Occasionally deep X-irradiation 
can be used with good eficct. It alleviates pain and reduces the size of the 
tumours, but it docs not retard the progress of the disease. It is clearly 
anjustifiabU to explore the neck in search of a parathyroid tumour. When 
the symptoms ana signs point to compression of the spina! cord Burpcal 
intervention may be worth while. Laminectomy reveals a grey or reddish- 
grey extradural mass either pushing the cord backward or encircling it. 
itemova! of the mass decompresses the cord and is followed by improve- 
ment. Deep X-irradiation and the wearing of A spinal brace are aavUed 
after laminectomy. 

OAUCKER'8 DISEASE 

In 1922 Pick discovered a gross osseous form of Gaucher's disease. ^ It 
is exceedinglr rare. The symptoms are pain in tho bones, pathological 
fractaies and sometimes angular curvature of the spine. In radiographs 
tho bones show patchy osteoporosis. A characteristic feature is that the 
ends of the femora are widened evenly. Both skull and pelvis may be in- 
volved. Sometimes scattered through the bones there are focal pale rounded 
areas which expand the cortex. These areas are deposits of kerasin, a galacto- 
lipin. The usual characteristics of Oaueber’s <lisca.<ie arc, of course, present 
(see p. 860), 


HAXD-SCUOlJ.ER-CimiSTlAN’S DISEASE 
The lesions of nand-SchOUer-Cbrlstian’s syndrome (lipoid granulomatosis 
or xanthomatosis of bones) are not confined to the calvaria, tne orbit or the 
sella turcica (see p. 808). Erosionsjif the maxilla and man^ble have been 
described, resulting in loosening or falUng out of the teeth. Erosion of the 
petrous bones may lead to a syndrome simulatiug otitis me^, and bilateral 
deafness has been observed. Large areas of rarefaction have been dMcribod 
in the long bones of the extremities, and in the spine, pelvis, ribs and 
clavicles. Pain may occur iu the bones aCected, especially the head, p^l'^ 
and thigh. Spontaneous fracture is not uncommon. Wien the peW* ts 
involved there may be deformity, including shortening of one lower limb. 
In some cases the sWl escapes entirely, diabetes insipidus and exophthalmos 
being absent. Badiologically the deposits of cholesterol-eater arc seen as 
irregular clean-cut translucent areas sometimes with a few coarse tra^uU:. 
In order to distinguish the condition from mnltifocal osteitis fibrosa it may 
be neccssaiT to excise a portion of bone for histological section. The lesions 
tend to yield temporarily to treatment by X-irradistion. 

Donald noKTEn. 
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DISEASES OF THE SKIN 


I. ANATOMY AND PHYSIOIiOGY 

Ik order that _th6 discasea which aOect the akin may he imderatood it is 
necessary to give a hriei acccrant of the anatomy, physiology and general 
pathology of the skin. 

Anatomy.— The eldn is a fibrous atnicture varying conaderably in 
thickness in different parts of the body and covered extenialJy by several 
iayera o! epithelial cella. On section its mam bdk is seen to be made np 
of white fibrerua tissue bundles running chiefiy parallel to the surface and 
bound together by tbin fibres of elastic tissue. The surface of this fibrous 
mass, which is called the dermis, is not level but Is surmounted by a number 
of fingcr-Uie projections, called papillae, which fit into corresponmng depres- 
sions or pits on the under surface of the epithelial covering which is called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lynmhatica and serves 
rsouiy. The arieries form a plexus of large vessels at tne junction of the 
dermis with the sabcutaucoua fatty layer and from this deq> plexus siteries 
pass upwards, frequently near hair foUicleS or sweat duets to wnich numerous 
twigs are sent, to another superfidal or sub-panillaty plexus situatod just 
below the bases of the papills. From this smaller vessels pass upwards to 
end in the papilla. The veins follow a nmiiar course in the C 5 )poate direction. 

Lymph circulates freely in the spaces between the cells of the epidCrruis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papillie and in the dermis, accompanying the blood veasels. 

The nerves of the skin ate both medulJatcd and non-medoHated. They 
also follow the course of the blood vessels and are distributed to the hair- 
foUicles, sweat and sebaceous glands, blood vessels, arrectores pUi muscles 
and to the connective tissue bundles in their passage through the denms. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
and are distributed to the papUlre and to the basal and nmcous layers of the 
epidermis, while other meduffsted fibres end in curious whorls in the papUhE, 
wUch are called the touch corpuscles of hleissner ; a few' end in small ovoid 
bodies, known as Fadnian bo^es, In the subcutaneous tissue. 

The epidermis consists of several layers of cells, varying conaderably in 
thickness in various parts of the body. The layer nearest the dermis conrists 
of regular cubical cells to which it ie intimately attached, and it is from 
this layer that the rest of ths ^dertaiff la developed; it is spoiea of as 
the slraiuM ffi^minnlimrtt nt dnsat layer. The layers above this consist 
of cells in various phases of transfotioation into horn cells, which are seen 
in therr final form m the outermost layers. Above the basal layer there arc 
45 
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eeyeral layers of large polyhedral celts ■with large nuclei and a spopCT cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the name “ prickle ” cells ; this is the mucous or Malpujhian 
la’jer. Above this are one or two layers of lorenge-shaped cells, lying parallel 
to the surface of the skin, whose protoplasm contains large deeplv staining 
grannies, giving to it the name granular layer. Then comes a thin trans- 
parent layer, the stralum tuadum, and above this the homy layer. Here 
the cells have lost their nnclei and protoplasm, and consist only of a cell 
capsule which has been converted into a highly resbting substance called 
keratin ; the cells are intimately bound together and can only be separated 
with great difficulty. Thus a strong protective layer is produced which can 
only DO destroyed by strong acids or alkalis or by violence. 

In the cells of the basal layer are produced granules of pigmenl which act 
as a protection against light rays. The pigment is an iron-freo substance 
named melanin, and its method of prodnction b still a matter of controversy. 
In the dark races the deeper celU of the mncoos layer abo contain melanin 
grannies, and these can abo be found in wandering ceUs in the dennb but are 
not formed in these celb. 

Dipping down from the epidermb into the dermis ate certain epithelial 
structures, the hair follicles with their sebaceous glands, and the s^eat gbnds. 

The hair jfollidei are pockets of omthebum which contain in their walls 
all the layers o! the epidermb in a moufied form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. Tho hairt grow from enlarged papilla) at the bottom of the pits 
and also conrist of modified epidermis, so momfied that the cellular structure 
is only visible on the outer tayera formed of superimposed scsle-Uke eelb, 
the cuticle of the hair; the remainder of the hair structure consuls of m 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs ate present all over the skin except on the palms and soles, and vary 
very much in sire. Iheii ordinary characteristics need no descripdon. The 
hair follicle is inserted obliquely to the eldn, and on the aspect where it forms 
an obtuse angle with the surface, a amoli band of unstriated muscle, the 
arrector pili, is found, attached below to the hair foUiede near the P^pD* 
and above to the fibrous tissue underlying the surface epidermb. Tbb 
muscle on contraction erects the hair. 

From the same ride of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when the mu^o contracts, b found a 
sacculated gland growing out of the follicle ; thb is the tebaeeous 
secretes an oily substance which lubricates the hab and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the ceUs of 
the gland itself, and b expressed by contraction of the arrector pili muscle. 
These ^ands irary much in sito and in eome cases lar exceed that of the hwt 
foUiclo ; in thb case they often open directly on the surface of the sldn w 
common with the hair follicle. They are moat developed on the face, back, 
chest and scrotum. 

Tho other epithelial ^pondages are the streot glands, which are found 
everywhere in the sldn. They are tubular structures which pass do^ to the 
lowest part of the dermb or into the subcutaneous tissue and ecd in a cou« 
the sveai or coil gland, the straight portion passing to the surface being the 
sueai duet. Both the duct and gland consist of a ungje byer of cubical cells 
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wliich becomes continuous with the basal layer of the epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion of the ^snd and are under the control of 
special pilo-motor centres, are present among the coils of the glands. The 
secretion of the gland is a true secretion and is not produced by degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called ajxxrine glands, occur in the axill®, nipples and pubic region, 
which do, however, show breaking up of the cell protoplasm daring activity. 

The only other skin stractures that require mention are the nails. These 
are simply modifications of the horny layer of the skin. The nml grows from 
that portion of the nail bed which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, wmch forma a pale half-moon shaped 
area above that structure ; tins area is called the matrix. 

PiTTsiOLOoy AND PAvnoLOOT. — The functions of the skin are four in 
number — (1) It forms a protective coveriog over the whole body; ^2) it is 
an organ of secrerion ; (3) it is the seat of tactile sensation; and (4) Jt plays 
an important part in regulating the temperature of the body. The slan 
also aUowa of absorption, though this can scarcely be considered one of its 
primary fnnetions. From the point of view of dermatology the two first 
functions are the moat important. 

The protective /unction is a double one : firstly the skin as a whole lying on 
a loose connective tissne pad, protects the deeper stmetures from damage 
by acting as a buffer ; secon^y, the reristant cnaracters of the homy layer 
protect from irritants, not only the deeper structures, but also the layers of 
the ekio l^ng beneath it, for the moist cells of the body unprotected by these 
dry kcratiu^ cells would perish if enosed even to the ormnary atmosphere. 
Damage to the homy layer is tesponable for a very large group of infiamma- 
tions of the sklD. 

The homy layer, however, does not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later, absence or deficiency of this oily 
secretion renders the sldn much more siucepiible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the homy layer sodden, and therefore more liable to 
damage. Sinulaily an excessive sebaceous secretion tends to make the 
homy layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the homy layer does not form a 
complete sheet, but that innumerable invaginations which form the hair 
follicles and sweat ducts are present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
infiammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certmn that absorption takes place at these follicular 
openings. 

The secretions of the shin are the sweat and the sebum, the latter of which 
is the secretion of the sebaceous ^ands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral salts, extractives, and 
a very small quantity of urea and fata. It varies very much in quantity, but 
normally about equals the quantity of urine voided and, therefore, is re- 
sponsible for the removal of nearly BO per cent, of the total water excreted 
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by the body. Tbe main fimcUon of this excretion of water is to msiDtais 
the temperature telance of tbe body and, therefore, in hot weather the 
amount of sweat is increased in order to cope with more rapid evaporation 
and so keep tbe body surface cool, the qoantity of urine being correspondingly 
diminished unless laiget quantities of water are imbibed. In cold weather 
the reverse is the case. 

A small amount of carbon-dioxidd is also excreted by the skin, and the 
latter may therefore be said to ^ an accessory organ of rcspiVa/ion. 

The sweat has special interest to the dermatologist not only from its 
lubricating effect on the horny layer, hot also from tbe fact that certain 
drugs are sometimes excreted by it, and it is possible that some of the 
eruptions caused by the ingestion of these drugs may be produced by their 
irritating action during the process of excretion by the sweat. 

The sebum is an oily secretion whose function appears to be entirely that 
of Inbricating the hairs and surface of the skin : it not only helps to protect 
the sldn from chemical irritants, but also from the actinic revs of the sun. 

The other two functions of the skin, namely, the tactile sense and the 
r^uiadon of Itmperalure, will have been dealt with elsewhere, and as they affect 
the dermatologbt hot little, they will not bo further considered here. 


n. GENERAL DESCRIPTION OF SKIN DISEASES 

The balk of skin diseases fall into two great classes, inflammations and new* 
growths. There are in addition certun conditions which cannot bo inelnded 
ander either of these headings, and wiD require special mention, namely the 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; 
atropluea of the sldo and certain congenital abnormalitlea. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
inffamniatioDS depend upon disorders of secretion, sensation and drcolstion, 
it is proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of tbe skin, it will oc useful to define the term.s 
used in describing clinical manifestations. It must be realised, however, 
that these terms are used very loosely, and are only a convenient form of 
nomenclature. 

A macule is a spot which is not raised above the skin ; it may be vaMuIar 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a ’‘^plaque ” or “ tSche.” I>arge sheets 
of redness are generally called on ** eirthema.” 

A jjupulc is a solid elevation •usuaUv not exceeding the rite of o 
the surfwe is Hat and smooth it is called a “ plane ” papule ; if pointed an 
“ acuTuinato ” papule. 

A tubercle or nodule is an elevation usually between a pea and a_ hazel 
nut in size. The term nodule is also used for smaU solid swellings in the 
substance of the skin and subeataneous tissue which do not necessarily 
project above the surface. 

A tumour is a swelling exceeding a hazel nut in aizo. It n«d nol 
necessarily be solid, but this term is not usually applied to tlJn-woUed supef* 
fieiaJ fiold swellings. 
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A wheal is a circumscribed elevation of tbe sHn o! a tranatotj character 
in which cedema is so marked as to iorce the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A veside is an elevation not larger than a pea containing clear Quid. 

A huUa is a sindlar lerion of larger rise ; in other words, a IMtter or a hleh. 

A pustule is a rimilar lerion to a veririe, but contains pus instead of clear 
fioid. 

A scale is a lamella of the homy layer of the skin. 

A crust is a mass produced by the drying of cxndates on the skin. 

An excoriation is an abrarion of the superficial layers of the epidermis, 

A. fissure is a crack in the skin. 

An ulcer is a circumscribed toss of tissue involving the whole thickness 
of the epidermis. 

A. M. H. Gbat. 


III. CONDITIONS PREDISPOSING TO SKIN DISEASES 

A.— DISORDERS OF SECRETION 

Under this heading ate included deficiency or absence of sweat and 
sebaceous secretion, and also excesrive secretion. 


ANIDR0SI8 OR DIMINUTION OP SWEAT SECRETION 

This occurs in many diseases, bot is seen in its most marked form in 
xeroderma and ichthyosis. It also is seen in hypo-thyroidlsm and in its 
more marked form myxcedecna, in the degenerating skin of old people, and 
in poisomng by certain drugs, of which arsenic is one of the most frequent 
examples. 

The nulder cases of hypo-thyroidism show diynees of the skin, dryness, 
brittleness and tUnning of the hrir. They improve rapidly under the 
judidocs administration of thyroid extract. 


XERODERMA AND ICHTHYOSIS 

These two names are applied to the mild and severe types of the same 
disease. The condition is one of abnormal dryness of the skin with almost 
complete absence of sweat secretion accompanied by an overgrowth of the 
homy layer of the epidennis (hyperkeratosb). 

^Etiology and Pathology. — ^Thc disease is inherited and often occurs in 
several members of tie same family. It attacks both sexes equ^y. The 
disease is usually noticed about the eccond year of life, but some children are 
bom with a condition clcwely resembling it {ichAyosis congenita)', these, 
c^dien are frequently premature and generally stillborn.^ There is no very 
definite evidence as to whether the changes in the epidermis follow the 
absence of secretions, or vice versa, or whether both are dependent on a 
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common caoso ; possibly the overgrowth of the homy layer is an attempt 
on the part of Natnre to compensate for the protection nsuaUy supplied by tae 
only eecietions. Histological examination shows very marhed increase in 
the thickness of the homy layer, which is irremlar and grows directly from 
the mncons layer, the grannlar layer being absent. Die sweat glands arc 
apparently normal histologically, although they do not fonction normally. 

Symptoms. — In the imder cases (rcrodmmi) the skin is dry and tongh, 
and there may be a certain amotmt of branny scaling on the snriace. On the 
extensor aspect of the limbs the hair follicles are prominent and contain 
small homy spines. The palms and soles ate more lined than normal, while 
the flemres of the body show little change. The hair is dry and lustreless, 
and occasionally stnnted and brittle, while in a few cases only down grows on 
the scalp. 

In the more marked cases (ichiJiyosU) the body is covered with large fish* 
like scales which are firmly adherent. They may be thin, transparent and 
coloniless, or thick and dark in colour (the so-called alligator skin). In these 
cases the trank and extensor aspect of the limbs are most involved, the face 
and scalp often showing little cnange, though the changes mentioned above 
may bo present. This dry elan is partcnlarly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in looaliaed sheets, 
lines or bands (iehthvosii hplrix), but this condition is closely related to the 
linear nievi and will bo dealt with onder that beading. 

Diagnosis. — The dryness of the aldn, tbs origin of the dis^e in early 
life, and its persistence, and tho presence of fine or coarse scaling with the 
absence of iailammation render the diagnosis easy. 

Prognosis.—Thc disease persists throogbont life, and althoogh It can be 
relieved by appropriate treatment it never r^y gets wcD. 

Treatment. — ^This consists in an attempt to replace the natnral oil of 
the skin. Frequent wann baths, followed by the application of some oilp 
preparation, are usually snIGcicot. One of tho most useful preparations w 
glycerin, amyli, adip. latuo hydros, fiaptes. cq., but individuals va^ as to the 
oil which suits their skin best. Too vigomus use of soap is to be discouragw. 

Some authorities recommend thyroid internally, on the grounds that the 
condition is due to deficient thyroid activity, but the rcsnlts obtained have 
been scarcely suflicient to confirm tbis view. 


HYPERIDROSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may bo general or local. 

Etiology and Pathology. — Sweating in febrile illnesses is cot incloded 
nndcr this beading. Tho generalised forma are usually seen in adults, wlulo 
the localised varieties ate not infrequently fcen in younger people. Thep 
am both probably due to disturbances of tho nervous system, though it w 
diificnit to say that they alwa^ occur in neurotic individuals. There u 
DO doubt, however, that bypendroma is very liable to produce a neurotic 
condition. 

Symptoms. — ffeneraltfeJ iypcriJrosis. — In this condition the patient 
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BweaU eiccBsivelf, often on the least exertion or excitement. The sweat- 
ing maj be so sorera that the patient has to change his clothes ecreml timci 
a d^— even in cool weather. 

Localised Jiypnidrosis . — ^There ate certain repons oi the body particn 
latly liable to excessive sweating, namely, the palms and soles, the axiliio, 
and the genital region and perineum. The sweating is often very excessive, 
and may last for a ve^ long time i there is, however, a tendency for the 
condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of hfe. 

The sweat allows certain aaptophytio organiama to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiedy noticed in the feet, and is spokes of as hromidrosis. 
Occasionally the sweat is coloured {chromidrosis), due to bacterial activity. 

The skin constantly soaked in sweat is aabject to attacks by irritants, 
bacterial and otherwise, and variona forms of dcrmatitia are fireqnent com- 
plications of hyperidrorifl, especially the forms spoken of as miliaria nibra 
and dysidfosts (see p. 1429). 

Prognosis. — ^Localised cases will generally respond to treatment; but 
the more severe generalised cases are apt to be very persistent. 

Treatment.— For the generalised eases frequent warm baths are required, 
to keep the skin clean. Dabbing on a aolutiox) oi tannic acid (1 per cent.) 
in CO per cent, alcohol, or a dusting powder o! talc containing S per cent. 
salioyUc acid, is often nsoful. Ihe general health should be looked 
to, and all dietetic errors and habits Cable to cause sweating rectified. 
Some cases benefit by the internal administration of bromides and 
bcll.'idonnn. 

The localised cases, when extreme, ate best dealt with by X-rays. Ten or 
twelve doses, each of 120 1 skin unit), given in gronpa of font doses at 
weekly intervals, with intervals of one or two months between the groups, 
usually give a satisfactory result. Bromidrosis of the feet is best dealt with 
by frequent washing and change of socks, bv bathing in 1 in 4000 potassinm 
permanganate eolation, or by washing with lysoform, or other formalin soap. 
The feet should then be freely dusted with the powder mentioned above. 


8BBOKKHCEA 

Definition. — By the term seborrhcea is meant an over-activity of the 
sebaceous glands, rcsuiltiDgin an abnormally greasj skin. 

Etiology. — This condition occuta from the time of puberty onwards, 
gradually ^minishing as age increaeee. It tends to afiect certain races and 
families, but is also influenced by the habits of individuals. Gastric dis- 
turbance, constipation, onremia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. — ^The condition appears to be due to some disturbance of 
metabolism not yet fully determined. Some authorities conadcr that 
infection by certain organisms play a part, but the evidence is inconclusive. 

Symptoms. — The tenons allecled are the face — especially the nose, 
naso-labial folds — the scalp, chest and back. In the milaer cases the skin 
is greasy ; in the more severe cases it ia thickened — giving rise to a muddy 
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appearance— and the foliicUs are patnlona. This condition Daiiei haslabtUed 
" la laroee.” In other cases the sobaceons follicles are plugged with senu* 
solid sebaceous material. 

Complications. — Scborrhoea ia the underlying cause of many sldD 
affections. Acno vulgaris ia merely a more marked stage of the follicular 
p\oggng noted above. Injection by certain tfrgaTQsms prodneiing eehor- 
rhcetc donnatitis is very common, while the elan ia especially Uable to 
ordinary eczema and impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhoeic in^vidaala. 

Treatment. — The general health most receive attention. Diet should 
be regulated to get rid of dyspepaa and constipation ; especially should 
excess of sugars and starches M avoided. Iron and arsenic are indicated 
in anemia, and uterine troubles ahoujd bo appropriately treated. 

Frequent washing with soap and water is nccesss^. Sulphur has a 
marked effect in diminishing the secretion, and especially in prerenting 
organisms from growing in it ; it may be used as a powder— sulphur, precip. 
5 parts, pulv. talc to 100 parts ; or as a lotion, potass, sulphurat. gre. 60; 
sp. vin. rcct. fl. oz. 2, aquam ad fl. oz. 8. 


B.-DISORDERS OF SENSATION 

The disorders of sensation eomprise hyperecethesia, anssthesia and par- 
testhesia. 

Ut/pefaiOittia is generally symptomatic of some organic or functional 
disease of the nervous system, ana boa little or so importance in derma- 
tology. 

Anatthaia also is usually symptomatic; but one form occasionally 
comes under the notice of the ilermatologist first, namely, that associated 
with syringomyelia. The individuals affeeted show anoisthesia with trophic 
changes in the skin of the lingers, often with whitlows and other rigns of 
skin sepsis. Farther investigation shows the lesions to be only part of a 
more general disease of the nervous system. This typo is spoken of as 
Morvan’s disease, and is dealt with elsewhere (p. I7C3). Localised areas of 
anasthesia. with redness, are frequently an early sign of leprosy (see p. l^)- 

Parwsthena forms the most important group from the dermatological 
point of view, as it includes itching or pruritus. 

PRURITUS 

Under this beading arc included those eases of itching of the skin io 
which there is no other obvious dennat<rds It may bo general or local. 

Gunsaauszu Pntranus 

.etiology and Pathology. — The causes of general pruritus, apart freo 
that due to antmal parasites, may roughly be classified as follows : 

1. The presence of toxic sabetancee circulating in the blood. For 
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^taace, in diabetes and jaundice from the presence of sugar and bfle-salts 
in tbe blood. Similarly certain ingested drugs, sneb as cocaine, will cause it. 
It also occurs in gout and naphnUs. 

3, a syipptom of g(?n?p bjood diseases, sueb as Jeul^cmia and lymph- 
adenoma. 

3. In atrophy of the skin in o{d people, the so-called senile atrophy, 

4. Jn laj-^e group of cases jjj which no cause can ho found, and some of 
Tyhich pte considered pf fqnotippal origin. 

Symptopis,— In the majority of cases itching is tbe only or main 
symptom, but others, puch as tmghng and bn^ug, may be present. It 
may vaiy yery much in intensity, and may be intermittent. Some people 
pu^er most in hot weather 5 but it js niore frequent op ereposme to cold. Rot 
baths sometimes hring on attacks. Jn tho more severe types the condition 
is most distressing, the patient rarely has any peace, but is constantly scratch- 
ing, it keeps him awake at night, and as a consequence hjs general health 
suffers and he becomes a nervous wreck. In spite of this, it is extraordinary 
how little sign there is pf scratching on the skin ; some ppses show a certain 
number of bnear exporiatjons, but tho scratch lesjops arp rarely as marked 
as they arc ip tha localised forms and in parasitic affections. Sepsis of the 
skin is rarely seen. 

Diagnosis — It is essential to tyyand find the ranse, Parasitic infection 
phopld be excluded in the first place, and then interual ailments, including 
the bjood diseases, The presence of marked scratch lesions, especially with 
sepsis, suggests a parasitic origin ; the special distribntion of parasitic lesiqns 
wm be considered under their appropriate headings (p. 145& ti seq,). 

Treatment, — In tho cases tia which no definite pause can be assigned it 
is necessary to attend to the general hygiene of the patient. Diet reqniies 
careful legulation ; alcohol, strong tea and coffee should be forbidden, as 
should pU substances likely to produce urticaria, f.g, shell-fisb, strawberries, 
etc. ; hot and highly seasoned dishes and excess of nitrogenous food are 
better avoided. Any disturbance of digestion, especially constipation, 
should be treated. Iq bad cases eedatiye drugs may pe required, of which 
bromides, beljadounaj capoabis indica and valerian are the moat useful. 
Injections of pilocarpine are recommended in dry skins, In cases of sleep- 
lessness, hypupties may be required. Opium should he avoided, as, apart 
from other reasons, it may increase the itching. 

Local treatment depends on the conditions which excite the pruritus : 
for instance, in some cases baths are advantageous, while ip others they 
increase the itching. If the skin is ae in senile pruritus or when associ- 
ated with xeroderma, oily preparations are beneficial ; glycerin pf starch 
and lanolin ip equal parts, qr cocoa-nnt oU with a little soft paraffin, are 
usefql preparations, especially if 1 or 2 per cen^ menthol or phenol is added, 
iiiq. picia catbonis and liq, plumb, pnbacet, fort, aa min. 120, and milk to 
fl. oz. 8 is often satisfactory. Most cases, however, get most relief from alkaline 
baths and lotions ; for the latter IqtiQ alkaliua (sodium bicarbonate and 
bprax, 1 pet cent, of each in distilled water) answers well, 

I6 ia*y^ important to see that the patient changes his undervest at m'ght. 
Sfany patients do not do so, and this nodoabtedly predisposes to pediculosis. 
Even, however, in cases where no pcdioulosla appears to be present, cases ate 
often cored hy attention to this detail. 
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Locaused Pbumtus 

CerUin parts of the body are liable to pniritns ; these are the anus, 
vnlva, and BCTotnin. Other local areas, however, may be attacked, such as 
the front of the ankle, lower part of the leg, tbJg^, back of neck and scalp. 

Etiology and Pathology. — Most of these localised cases probably start 
from some transitory cans©, which gcla better ; bat a vicioas circle has been 
started, the scratching bringing on itching, and this caoses scratching again. 
In the case of the anus, piles ate a te^aent caose. Some cases ate, as 
Castellani has shown, due to fungoa infection. Vaginal discharge frequently 
starts a vulval pruritus, as do sngar and other irritatmg substancesjn the 
urine. Sweating and friction of clothes, and possibly some parasitic con- 
dition, such as dhobie itch, may start a scrotal pruritus. 

For the other cases it is generally difficult to find a cause, and it is nsuaQy 
necessary to treat symptoms. 

Symptoms.— The localised itching is often followed by marked changes 
in the skin from rubbing and scratcluDg. The usnal change noted is that 
called ItcAwi^iJon, in which the skin becomes thick and ngid, the lines of 
the skin deeper, and the area assumes a doll purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patebu 
in the fie.vures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, suirounded by a 
bright red inflammatory zone. The surface is often covered by numerous 
excoriations or blood-stained crusts. Occasionally these exconatlons may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment.— The treatment tecommeaded for generalised pruiito u 
often indicated in the localised cases, such as that directed towards obtaining 
slecm 

The first thing to do is to remove any local cause ; e.g. vaginal discharge 
may requite treatment. The bowels should be made to act freely by paraffin, 
saline aperients or encmata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles mav 
require surgical treatment, and any rectal discharge, fistual or worms should 
be dealt with. All the parts should be carefully washed, mild alkslme 
lotions or weak antiseptics being useful, and afterwards dried thorough^ 
and a talc or zinc oxide powder applied. Further relief may bo obtained 
by the application of 1 per cent, phenol and camphor cream, of 8 
oleinatum cocninro (B.P.C. 1923). If these milder measures fail, the parts 
may be painted with silver nitrate, gis. 10, ap. ether, nit. fl. oz. 1» t^ce or 
three times a week, and a bland cream or mild alkaline lotion applied. In 
cases clue to fungus infection, Castellanrs fuchsia paint (see p. 1463) usually 
proves enieseinn^. 

The most radical results, however, are obtained by X-raj^. Three « 
four dwrs of 120 r (J skin unit) pven at weekly intervals to the affected 
area will nearly always remove the itching completely, and the second^ 
changes in the skin will disappear. Grenx-raya and tboriora X may also W 
used and have the advant.'igo that they can be repeated with less risk of 
damage to the skin. For localised pruritus excellent results can be obtained 
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■with pasta picis carbonis (B.P.O.) or TOth ether soluble tat paste (Martiudale). 
The best iMtilts are obtained when the paste is ban^ged on. Pot localised 
body pruritus, excellent results are obtained by painting the affected parts 
•with crude coal tar, •which is allowed to dry, and a talc powder applied. ThU 
method should not be used if sepas is present. Purther, much relief is often 
^7en by exposures to the ultra-violet rays of the mercury-vapour lamp. 


C.— DISORDERS OF CIRCULATION 

Only certain circulatory disorders have any bearing on skin diseases, 
if we do not include those disturbances associated with iimammatiom Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in the akin. 


ACROCYANOSIS 
Synonym. — Chilblain Circulation. 

This is a condition most f^quently met with in yonng women, though 
by no means eonfiaed to them, chata^rised by persistent blueness of toe 
extremities, including the bauds and feet, the nose and the ears. It includes 
the condition known as erythiocyanosis emum pueiiarimn irfgida, which is 
fiilly described on p. 1112. 


CHRONIC VASCULAR STASIS OP THE LOWER LIMBS 

This condition ocenrs in almost all iodividuals approaching middle life, 
and progresses with age. In individuals sulleriog Lorn varicose •veins it 
commences earlier. As a rule no special symptoms are produced, but if the 
skin of the lower part of the leg is damag^ — and it is particularly prone to 
injury — it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
winch becomes septic, and healing does not readily occur. In these ways 
we have the well-known " eczema of the leg ” produced. These cases 
See^aeoiij’ go os to jHcaiatics, sad tho fazsHior chrosh t'aricoja vloar of the 
leg IS the rc^t. 


ROSACEA {ACNE ROSACEA) 

Definition. — This is a chronic vascular congestion of the nose and 
central part of the face, resulting from dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin, 

jEtioJogy and Pathology. — ^Thc disease is common in both sexes, bnt 
rather more so in women. It begins usually after 30, but is occasionally 
seen before that age. It is generally associated with dyspepaa, usually 
of the flatulent type, though in many cases there is no very obvious gastric 
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disorder. Caaos haTe been recorded in whicb complete achylia gastrica 
was present, or in which there wae considerable diminntion in the hydro* 
cUone acid in the gaatrio jolce. Uterine disturbance and the menopaose 
are responsible for some cases. Alcohol and strong tea drinldng are potent 
causes 

The mechanism o£ this tascoIu dilatation is not quite clear. It is gener- 
ally asanmed that soine tone mbstance la absorbed, and acts on the vaso- 
motor system ; bat it is more probably a nenrosis. The foUicnlar lesions 
are the result of the congestion and of the increased scbaceons secretion 
which the h}'persmia cansca, as well as of increased actiTity of the skin 
cocci. 

Symptoms. — The early symptoms arc either those of transitory finsh- 
ing of the face, or the nose gradnally becomes red. Examination shows the 

E rcsence of dilated Teasels on the ala) of the nose. t>ater the congestion 
ecomea more marked and not only affects the nose bnt the adjoining parts 
of the cheeks, the chin and the centre of the forehead. The recess may be 
psTsistent or remittent ; it is worse after meals. There is usually an increase 
in sebacGons secretion so that the skin becomes abnormally grea^. Scatter^ 
red papules now appear at the foUicnlar openings, and ouen a bead of pus is 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne " 
rosacea. If the eldo is rcry dry, this papular rash may be absent ; but the 
whole affected area may become dry ana scaly, especially if exposed to the 
weather, showing that the congestion renders the skin more susceptible (o 
Quid external Irritante. In other cases, these inffamxn&tory conditions are 
absent; but the ressels become very dilated, and much diaiigurement 
resolts. In the most scTerc caeca there occurs an overgrowth of skin and 
subcutaneous tiuue which converts the nose into a lobulated tumoi^ 
rhinophyrM. A number of cases show a persistent type of conjunctivitis, 
sometimes assodated vdth a keratitis and comeal ulceration. The Beverity 
of the oyo symptoms docs not, however, appear to correspond with that of 
the skin lesions. 

The patients complain of few symptoms except dyspepsia and 
flushing of the face ; bat the unrightCness of the condition brings them for 
relief. 

Diagnosis. — ^Tho “ acne ” variety must be distinguished from acne 
vulpris, by the limitation of the lesions on the centre of the face, by the 
underlying congestion and vascular dilatation, and by the absence of the 
comedo. The age is also a help, as acne vnlgaria is commonest between 
15 to 30. It most bo remembered that sometimes the two conditions occur 
together. In dry “ectemaa’' of the (ace, the possibility of an underlying 
rovicca should not be overlooked. 

Treatment. — The cause roost first bo dealt with. A fractional test 
meal will give nseful information os to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should be 
orde^, little or no fluid should be taken with meals, and alcohol and strong 
infurions forbidden. Bod. bicarb, grs. 16 to 20 with a bitter three tim» a 
day after food u of great help. Dilute by^oeblorie acid, min. 20 thrice daily, 
may be given in achlorbydrio cases. Ihe non-dyspeptic cases often do 
well on bromides and belladonna. Tehthammol grt. S to 5 (in capsules), or 
menthol, gr. 1, t.d.a., is often usefaL bowels should be reg^ted. 


SUPERFICIAL INFLAAIMATORY DERJIATOSES U2l 

Local treatment ahotild be cedatiTO in the maio. In the acneiform cases, 
calamine lotion with liqnop calcw aulphniate (1 in 8) applied two or three times 
a da 7 should suffice. In the direr foma, vng. aguosnm (B.P.) shonid ^ 
applied night and mommg. the veins are much dilated and un- 

pleasantly prominent they may be destroyed by electrolysis or a fine 
pointed cautery. In the cases with much hypertrophy it may be advisable 
to remove some of the ove^own tissue with a knife. This can be done 
without leaving much scarring. 

Of the other disorders of circulation which occasionally come under the 
notice of the dermatolo^t may be mentioned Raynaud's disease and 
erythromclalgia ; hut these ate dealt with in other sections of this work {see 
pp. U08, nil). 

A. If. H. Qrat. 


IV, INFLAMMATIONS OP THE SKIN 

Having dealt with some of those disorders which predispose to infiam* 
matory changes, it ia now poasibie to consider the Infiammatory Diseases 
of the Skin. These may be divided roughly into two great classes; (1) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) the deep inflammatory dermatoses, due mainly to tozio 
substances circulating in the blood. Thm division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
arc, however, a oertidn number of inflammatory dermatoses which 
cannot eamly be placed in either group; these will have to be considered 
eeparately. 


A.— THE SUPERFICIAL INFLAhlMATORY DERMATOSES 

These are produced as a rule by the appHcaticm of external irritants to the 
skin, but there are a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms euggest an internal 
toxin. External irritanta may also cause deep-seated inflammatory derma- 
toses, hut only when they are introduced through the epidenrus; thus, the 
puncture of the hairs of the nettle may produce an urticaria, the infection 
of a crack an eryapelas, a eyphililic chancre or a patch of lupus vulgaris. 
Nevertheless, the general rule is that a euperficially applied iiritsut pro- 
duces a superficial dermatc^s. 

External irritants may be clasafied into the following grouM : ^ (o) 
chemical ; (6) heat and cold ; (c) actinic ; (d) bacterial ; and (e) mecnanicaj. 
This Order ia chosen beeaose the clinical l^iea can best be explained in this 
way. The reaction of the skin to these different irritants is generally of the 
catarrhal type, wUch is known as “ ecrema.’* This term has, therefore, been 
used freely to label lerions, but, as wifl be explained later, is used more rigidly 
in describing cases. 
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Etiology and Pathology. — Chemical irritants applied to the sHn may 
caose imiaed/ate, or primary, local oecroaia, bat only those rescthaa of the 
skin to irritants wHch do nob cause local death of the tissues are dealt ^th 
in this section. Secondary local necroaa does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ ecrema.” 

Cheimcal irritanti applied to the akio produce different forms of reaction 
according to the intensity of the irritant. The reactions also vary consider* 
ably in de^eo according to the senriti%-eness or susceptibility of the subject 
to varying irritanta. 

A great deal of attention has been directed to the subject of “ sensiti^'e* 
ness,” or ” allergy,” of the skift. It is recognised that sensitivity may be 
congenital or acquired, and also that it may be speciffe for certain substances, 
or more or less general. For instance, certain mdividuals are congenitally 
sensitive to the “ primula obeonfea,” and whenever they come in contact 
with this plant a dermatitis will result. On the other hand, persons who are 
not sensitive to this plant can be made so by rubbing the leaf into scarifica- 
tions made in the skin, or by injecting into the skin, in appropriate doses, 
the active principle which has been isolated by Bloch. These are examples 
of congenital and acquired spectfic sensitiveness respectively. 

General sensitiveness is leas well defined, but again mav be congenital 
or acquired. In this connection, congenital peculiarities of the skin, such 
os zetwenna, have to be considered. 

If an intense irritant, sneh os a mustard plaster, is appb'ed to tbs skin, 
the whole area to which it is applied becomes intensely red, owing to con- 
gestion of the papillary vesseb ; the epidermis becomes cedematous, and If 
the action is prolonged, small vesicles or even large bulle develop under the 
homv layer. Lesions of this type are spoken of as erythemaloui eama. 

If a milder irritant is applied it may only attack the follicles, which an 
the most vulnerable part of the protective mechanism of the skin. In this 
case small follicular papules are produced, which iu the more acute cases are 
Bunnoonted by a small vesicle. These papules tend to group together on an 
erythematous base forming circumscribed patches. These are the papular 
and wiculopapular eezemaa. With some irritanta— croton oil, for example— 
follicular pustulation may also occur. The pus in this cose is sterile, and the 
lesions dry up when toe irritant is removed. This constitutes puituJar 
eczema. 

Lastly, there is a typo in which the primary lesion appears to be produced 
by craejang of the homy layer. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess. 
Under these conditions the horny layer becomes sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
sldn dries quickly, especially when exposed to the wind, hot sun or a fire, 
and the horny cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is pne form of ijuamoua or eryUiemalo-tquamoue ecrema. 

All these primary reactions are liable to undergo secondary change*- 
Thus, fluid nmy exude from the surface from rupture of the vesiclea and 
bnlln, ptodneing a weeping eruption (ecrema nbrum). Or, in the drier types, 
scaling may occur from imgnlar formation of the homy layer (this is the 
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secondary type of sjuomouj eczema), Tte moist cases may become infected 
with pua orgamsms, and the eradate may dry in the form of crusta (ecsema 
enwtoaum). Thickening of the homy layer may occur, especially when the 
palms and soles are attacked, and this leads to cracking in the deeper folds of 
the skin (eczema nmesum). Occasionally in the lower extremities lymphatic 
obstruction and an overgrowth of the epidermis is piodnccd (eczema term- 
cosum), or oven elephantiasia may occur. 

In order to classify these eczematous lesions a little more usefully it is 
advisable not to speak of a superficial inflammation produced by a known 
external irritant as an “ eczema,” but to caU it a “ dermatitis,” qualified by 
the name of the irritant which causes it, as, for example, ” formalin derma- 
titis,” To use the word dermatitis without qualification is not so informing 
as to use the word *' eczema,” which indicates a superficial catarrhal derma- 
titis (in other words an epidermatitis ”). 

For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritsuts to which every one is exposed, 
such aa the air, or the friction of clothes, and also for certain cases in which 
the lesions ate disseminated over the body, the term “ eczema ” is still used 
for want of further tetiological knowledge. 


DERJUTITI3 FROM CHEMICAL IRRITANTS 

These irritants are so nnmerons that it is impossible in a work sneh as this 
to attempt to give a complete description of them. They may, however, 
roughly he divided into the following classes ; (1) Dus to animal poisons ; 
(2) dne to plants ; (3) due to chemical agents nsed in medicine ; due to 
chemical agents used in trades; and (5) due to decomposition of body 
eeoieticfns. 

1. Saperficisl dermatitis due to antksx foisons is rare, most of the 
reactions being of the deep type, as they are injected by the stings and bites 
of insects. Some forma of catctpUlar, e.g. the woolly-bear, however, 
occarionally produce an eczematous reaction. 

2. Fiakts are probably responsible for more cases than are diagnosed. 
The Rhus toxicodendron or poison ivy produces the most marked symptoms, 
but tWs plant is rarely found in this country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
cmefly the exposed parts, face and bands, but also aflecting the moist parts 
of the body, the genitals, axill® and flexures. Japanese lacquer, which is 
made from one of the RSw family, may also give rise to a dermatitis in 
susceptible individuals. The commonest plant in this country to produce 
a dermatitis is the Primulo obcomco, but other spedea of the primula^ may 
attack susceptible individuals. The lemons are similar to those mentioned 
above, but much le® severe. Among other plants which may produce a 
dermatitis are Daphne mezereon, oleander, rue, parsnip, daffodil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In ^ doubtful cases of “ eczema ” 
it is well to look for the presence of one of these irritating plants. 

3. Of the CHKHiOAx. AGtCNTS VBSD IK sssioiKE Some, such as cactharides, 
mustard, croton oil, chiysarobin and iodine, are used to produce varying 
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degrees of dermatitis. Others may prodWfie it UninWfitiofailly, dmotig thee^ 
being boric acid, iodoform, sulphar, carbolic add aftd perchloridfe of rflefcotj’. 
Formalin, much used in patnological laboratories, produces a damaging 
effect on the homy layer, lollorFcd by a squamous and fisstiriog dermatitis. 
Sulphur, Used in the treatment of scabies, is a cotnmoh cabse of an e^hemato* 
squamous dermatitis on the flexor aspens of the limbs, on the abdomen and 
back, and is associated with intense irritation. Further, ehtgedns, students 
and nnrses arc apt to develop a dermatitis of the hands from the use of rarious 
antiseptics- 

4. ‘Teade DzRjfATma. — I'his is very common, and the ledons produced 
are often specific. They are very nomefons, for a description of the majority 
of which special U’orhs ehould be consulted. Among the more Common ar<$ 
the Soap and water dermatitis seen in washerwomen and in thOse engaged in 
household duties. This may take the fottn of a dry fiaanriUg de'tnmfiua on the 
back of the hands and forearms, or a pEpnlo-vcsicnlar dermafitls in th6 s-tme 
situation. Its mtiologv has already b^n disenssed. GtoeSra had hiUtti 
are subject to a vesicular dermatitis of the hands, from handling Sugar and 
doueh : the so-called grocer's and baker’s itch. Those who handle cclheftt 
in tneir work, french polishers, photographers, leather workers, etc., are 
frequently subject to dermatitis from articles used in their trades. These 
affections are usually of the papolo-vesicular type. 

An acute srythetnstous dermatitis affecting the exposed parts of the 
body has been seen in those engaged in making explosives, also a more acute 
form caused by " mustard gas.” The lesions b this cose clotely resemble 
those produced by poison ivy, the same dislributicru being observfeu. 

Ter and oil ocm.— T ar and various oils commonly ^ive rise to a foul* 
colitis, with a central kcratotio plug like a comedo, associated with perifoHl* 
culac inffammato^ paptdes aua pustnles, and found on those p^rta of the 
body which come into contact with the irritants. 

(Josmeiic3. — Various cosmetics may, in sensitised individuals, give rise to 
dermatitis. The best known are hair dves containing parapheuylene diamino, 
which gives ri.se to an acute ccXcma of the focC and ncct, particularly affecting 
the eyelids ; bpstick, in which the effects are usually limited to the lips Snd 
arc doe to sensitiveness to some of the dyes used in the preparntioo ; nail 
polish, which is more likely to produce eczematous reactions on areas touched 
by the fingers, such as tbe eyelids and neck, lathet than on the Cngeri thefn- 
selvcs ; and certain face powilcts containing " orfis root.” 

Fur tiytt. — Certain cheap furs, chiefly rabbit skin dyed with some of the 
phcnylcncdiamiue group of dyes, are responsible for a dermatitis involving 
tho neck and chin. Thcro is often a considerable latent period betWeeh the 
first wearing of tho fur and the appearance of the eruption. 

6. IXTBETRioo.— Decompoation of sweat and other tody dUchargea 
may set np a dermatitis, usually of the erythematous type. Hiis is wst 
Seen in fat women who are not too cleanly in their habits, the lesions being 
found nndcr tbe breasts, in the folds of the abdomen and groins, and On the 
genitalia. A similar conditioU is often seeU About the napkin regioA o* 
infants. An erythema first eppMis, (he horny layee of the skin,- becomes 
sodden and is removed by friction of the p.arts, and a raw ooriOg surface 
results. 

Jaajutft er^htma infantum. — Ift some ctffdreri an eruptfoU consistiog 
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0 ^ pea-sizcd papules occurs about the ptomineuces of iLe biittocts, tUghs 
add abdomen tinder tbe napkin j tlie dcpiKi of tbe folds escape. Occasionally 
these lesions spread b^dnd the naplnn area and frequently they are capped 
by a vesicle or crust. Theae cases are due to ammonia produced by the action 
of fecal organisms on the urine. To prevent the production of ammonia, 
the napkins should be washed, then soaked in I in 4000 perchloride of mercury, 
wrung out and dried. 


DERMATITIS FROM HEAT AND GOLD 

The erythema, followed often by bfeteriog, as a result of a bum or scald, 
is well known. Similar but usually milder and more transient efjdhema may 
follow exposure to cold. The application of earhon-dioxide show to the skin 
for purposes of treatment is a good example of the effects of extreme cold. 

EnyrnEMA ab Io^. — F requent exposure to tbe fire proiaces a curious 
recticular erythema, followed by pigmentation. 

Ebytkema PxBNio (GHOBLAJNa). — CbilbUios are frequently seen after 
exposure to Cold. They occur chieSy in childreh and old people^ and par* 
ticulaily in those whose peripheral circulation is sluggish. The lesions 
salmon-pink to purplish, varying in colour, which occur chiefly on 
finders, toes and the lower part of the legs, and which itch Intensely. The 
lesions may ulcerate and produce extremely indolent sores. ^Vben the 
helides .of the eats are atiacxed, as they soiBctimes are in old neople, con* 
siderable loss of tissue may fesulf. The treatment for this condition is the 
same as for “ Er^thro-oyanosis ” (see p. 1112). 

TnsKcn Foot.— A somcwliat anafogoiis condition was met with In the 
trenches in France doting the War of 1514-1918, in men who bad to stind for 
lo^ periods in the wet and cold. The feet became swoUen and painfelj the 
skin was reddened and hlisleting, aud even nectosb occurred. The condition 
took a long time to subside. 


DERMATITIS FROM ACJTINIO RAYS 

Fryteleiia Solaue. — ^Light, whether frodi tbe direct rays of the sun or 
from artifleial sources, produces marked inffammatoiT changes in the skin. 
The sun’s rays produce first a transient erythema which subsides, leaving pig- 
menfafjon j but m other cases a more pers^tent tfiytbeniatoas dennaCttM 
ocenrs, associated with oedema and tliickening of the skin and scaling or 
blistering : this is the so-called “ erythema solare." 

Tropicau Skin. — Exposure to tropical sun for many years may lead to 
atrophy of the skiR with pigmentation and warty formation. 

Pbubioo (Estivalb. — A rather rare condition occurs in some children in 
which it appears that the suu’A rays ate an exciting cause. It consists of 
the appearance on the face and bands of small very itchy papules which 
appear during the sumifier and disappear in the winter. They ate not always 
limited to exposed areas, but these regtoos are always the most severely 
attacked. The condition is a very peristent one, and any treatment, except 
protection from the sun’s rays, has little or no effect. 
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Htdboa CEsttvaie. — ^This is a maeh rarer condition than the preceding 
one and occurs in persons suffering from hjemstoporphyria congenita, though 
not in these cases only. The lesions are blisters, which appear on the parts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X-nAY AND IlADrDM Dersiatitis.— X-rajs produce much mote ^rsistent 
forma of dermatitis than the sun’s ra^. If a slight overdose of X-rays u 
given, an erythema develops in the coarse of 1 to 3 weeks, which then gradu- 
ally Bubsidcs, If a larger dose is given, the erythema may come on wtlier 
and blistering may ocenr, which takes weeks to get well. Finally, in the 
still more intense boms, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indment and painful ulcer, atrd ibis may in tom become 
epitbeliomatoos. 

Hadium may produce a similar seiiea of chairges. 

ECZEMA 

A description of tbe more specialised superficial deimatosb produced by 
mechanical and bacterial irritanta will be left until those eruptions for which 
we reserve the term “ ecxema ” have been discussed. Tbe diagnosis and 
treatment of the dermatoses dealt with in the preceding paragraphs, together 
with that of eczema, will be considered at toe end oi this section. The 
reason for this is because it is probable that the lesions of eczema are pro* 
doced, in part at least, by chemical, tbecmal and actinic irritants, and that 
pathogenic bacteria do' not play an active part. Mechanical irritants do 
play a secondary r61e, and irritating chemical sobstanccs produced by sapro* 
ph;^c organisms are also concerned, but the latter are really chemical and not 
oacterial irritants. 

Under the term " eczema " arc included — (1) Certain cases of derma- 
titis, probably duo to chemical irritants, the identity or nature of wMcb 
has not been discovered. (2) Coses in which individDals are so susceptible 
to irritants that they react to mild etimuli that would not ordinarily be 
classed as irritants, such as a slight closure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, so that fresh 
patches are produced, either in tbe neighbourhood of the original lesion or 
m other parts of the body. In fact, another factor is present wmch is spoken 
of as “ sensitiveness.” „ 

iEtioIogy. — Many views ore held ea to tb* cansea of this ” sensifiyeB^._ 
First there is the possibility of an inherited susceptibility or diathesis. 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form is xeroderma, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. Bo, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as owurring in nephritis ; chrome infections, as in pyorrheea and tonsillar 
se|»is ; digestive disturbances and alooho^m. Disturbances of the nervous 
system, such os teething in infants, uterine troubles and the neuroses, may 
play a part. 
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More important, however, is the possible absorption of tosins from a 
local focoa of dennatitis prodacing a hypereensitivenesa or “ allege ” con- 
dition, so that a violent local reaction ocenrs in the skin if the secretions 
from the original foens arc bronght in contact with other areas. 

Pathology. — In eczema and superficial dermatitis the anatomical changes 
are most marked in the epidermis and papQlary layere. There is congestwn 
of the papillary vessels, with overgrowth (acanthosis) and cedema (spongiosis) 
of the mneons layer, and wandering celb may be present throughont the 
epidermis. Ballooidng of the cell of the mucous layer occurs and minute 
vesicles appear. The homy layer is improperly lotmcdi, the cells retaining 
their protoplasm and nuclei, with the result that they shrink up on reaching 
the surfiice, from evaporation of water In the protoplasm, and so scaling is 
produced. This pathological condition is callea parafcratom. 

Symptoms. — ^The general type of lesion found in eczema has already 
been described (p.l412 ). It now remains to describe some of the common 
types of case met mth, and this is conveniently done by referring to the 
regions of the body afiected. 

Face and Scalp. — Eczema of the face of a very definite tjme is frequently 
met with in infants. It usually ocean in the first year of life, and is more 
frequently met with in the winter months. It begins with a red irritable 
spot on one or both cheeks, and ^reads fairly rapidly, bo as to involve the 
whole face and often the scalp. In the more severe cases lesions ate found 
on other parts of the body. The initial lesion is a red swollen patch or s 
group of follicular papules which later develop into an eczema of a scaly or 
weeping type. Itcning is alwap intense but paroxysmal, the child mbbing 
the parts violently with the bands or against the pillow. In the moist 
variety septic infection may occur and tmek jellow-green crusta form on 
the simace. Infantile eczema is often ve^ resutant to treatment and may 
last from six months to a year, even unaer careful treatment ; it usually 
dies out, however, during the second year of life. 

This type of eczema occurs about three times as frequently in males as 
in females, and is often followed later in duldhood by a condition frequently 
known as “ flexural eczema," which is dealt with below. 

ilnother type, also seen in infants, commences on the scalp, usually as a 
scaly Or crusted patch, which becomes eczemstised, usually aa a result of 
scratching, and tends to spread down to the forehead and face. 

In slightly older cluldren a generaUsed eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
Smell {oUiculas pustulea are often pteaant, and. bUpharitia is 
common. This is really an eczematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the first named, which is non-bacterial 
in origin. 

Another common form of eczema met with on the face in children con- 
sists of sharply drcumscribed scaly patchesj always dry and with a surface 
like crepe. These patches occur in the region of the mouth and nose, 
can generally be traced to dribbling, numing at the nose, the habit of licking 
the lip or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin (p. 1438). The condition is 
produced by rapid dmi^ of a sodden homy layer as described above, and 
goes by the name of “ pityriasis rimplex.” 



1428 


DISEASES OF THE SION 


Id A(]Qlt life, especially id oldish people, an acnte erytbematons eozema 
of the face U apt to develop. It uso&il/ appears quite suddenly. The whole 
face b^mes acutely red and swollen ; the (edema of the eyelids often being 
eo great as completely to close the eyes. In severe cases blistering may 
occur ; but usually the acnte cedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema ^ractcrised by 
redness, thickening of the skin, and scaling may follow. These acute eases 
are often associated with a similar conation of the hands and forearms, m 
fact the parts exposed to the air are most likely to be affected, and this 
condition u particularly prone to occur in cold weather. In some cases also 
a history can be obtained of a coezisUng septio dermatitis elsewhere, fre* 
quently on the leg, and in these cases it is possible that some absorption from 
Ws bas rendered the patient snsceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature, (^ses of this type may be limited to 
the eyelids, and a troublesome and chronic condition d^evelops. 

Occasionally the papulo-vesicnlar type of eczema is met with on the 
faco ; it is not infrequent on the forehead, generally in men onder the hat* 
band, and often occurs in those who perspire freely. 

Eczema of the scalp is osusUy of bacterial origin. This also applies to the 
ears (see Bebonheeio Dermatitis p. H42). 

“ Fixxuaat Ecjema,"— T his is a well^recognised condition, which occurs 
usually in children, but may continue into admt life, and occasionally com* 
mences after puberty. It is a vtrv specialised condition, and has bees 
Tarioosly named “ Beanier’s prurigo,” or ” flexural prurigo." It frequently 
follows racial eczema in infant^ and is also frequently associated with asthma. 
These three eondlUons form a syndrome and are manifestations of an nn(|e^ 
lying congenital condition named by Ccemy the *' exudative diathesis. 
The lesions are those produced by frictioa, end vary from moist eczematons 
patches to patches of chronlo Ikhenificatlon. The areas affected are chiefly 
the flexures of the elbows and knees, leas frequently the backs and fronts 
of the wrists, the back of the bands, tbe sides of the neck and the face. Other 
parts of the body may be affected, and an extensive eruption is sometimes 
present. The condition is casentislly a curious form of pruritus, the cause 
of which is not yet established. Experiments made with a view to demon* 
Gtrating protein acnstivencss are still incondnsivc. In the majority of 
cases the condiUoo tends to die out before pnberty. 

Urran Liuna.-— The hands forearms, also being exposed to the 
weather, are subject to eczema. Tbe erythematous type frequently com- 
plicates that of the face, and runs a similai coarse. 

Espofn-vcsjcuiar eczema of tie backs of tio iascis and tie foreafia* O 
very frequent. It b generally produced by external irritants, whose nature 
CM often not be determined. The lerions usually consist of rather sharply 
arcumscribed red patches covered with numerous vesicles which rupture 
and leave oozing, pitted raw areas of tbe size of a pin’s head. Sometimes 
the whole patch u considerably swollen with cedema. There is a great 
tendency in this type for freah patches to appear in the neighbourhood, and 
even on distant parts. 

A chronic form is sometimes met with in the palm, chiefly along ^ 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
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tHckeiMg of the homy layer takes place. Owing to its inelastic nature 
akin cracks and deep fissures are produced, which are very painful and very 
chronic. This type is spoken of as eczema rimosum. 

An acute vesicular form is also seen on the hands, chieSy on the palms 
and sides of the fingers, especially in peo|Je whose hands perspire feely. 
Owing to the thickness of the homy layer on the palm, these vesicles ate 
very deep-seated, and appear like sago-grains in the skin. At first they do 
not mpturc, but run together and form large blebs which can often be seen 
to be purulent. The attacks usually come on quite suddenly, and the feet are 
often attacked aimultaneously ; they occur chiefiy in the hot weather when 
sweating is profuse. This condition is called dy^rosis or cheiropotrifholyx, 
and was ori^nally thought to be doe to obstruction of the sweat ducts, with 
the formation of retention cysts. This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the skin is made sodden by excessive sweating, and this renders it sus- 
ceptible to the attack of some external irritant. A similar condition has 
been obseryed &om handling aurantia, a substance used in explosives, which 
shows that the condition may be produced by an external irritant. A number 
of these cases are due to f^gus infection, the so-called ecrematoid ring- 
worms " of the hands and feet (see p. 1452). 

Tb OKS, -—Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, If sebonhmic dermatiris and dermatitis due to irritants 
such BS sulphur are excluded. There is, however, one type to which reference 
shoold be made. In people who sweat much, and especially in infants, su 
eruption of small vesicles, each surrounded by an inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. This condition is cal!^ miltoria nihro, or prichly heat, 
and is probably of the same nstoro as the vesicular eczema of the hands, the 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

The nipples are sometimes the seat of an eczema ; but this is nearly always 
of exterom origin, either from careless treatment during suckling, or from 
injury from stays. 

Genitals and Anos. — T he moist areas of the gem’tal and ansi regions are 
liable to be attacked. These ate not infrequently secondary to a pruritus, 
a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the slfiu , called liclienijication, is most common, and has been abeady 
mentioned. The scrotum is occasionally the seat of an en^ematous derma- 
titis very distressing to the patient, and very intractable. A coiiMderabfe 
number of ca.sea of eczema in the genitOHjrural region are due to infection 
with fungi, or yeast-Uke organisms, and in order to exclude these a careful 
microscopic examination of the scales should be made (see p. 1451). 

Lower Limbs. — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular staoB. It is generally 
met with in middle-aged or old people, but ia freq_uently eeen in younger 
persons who suSer from varicose veins, hence its designation varicewe eczema. 
It begins either from an infected sbraaon which does n^ heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, ss the condition 
of the slrin does not favour resointion. The extension is often due to ill- 
devised dressings which further lower the reristing power of the skin and 
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favonr the retention of discharge*. An extensive weeping or crusted demta* 
titis, therefore, follows, and this is rarely confined to the leg on which it starts, 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, nlceration is very prone to occur, 
and thus the chronic varicose nicer, so familiar to the ont-patient department 
of any hospital, develops. These casca are partictilarly prone to spread to 
other parts of the body by the mechaniam referred to above. 

The feet are subject to the same type of acuta vesicular eczema as the 
hands. 

The Nails. — The matrix of the nails may bo involved in an eczematous 

f jrocess affecting the hands and feet, and may either show a marked irregu- 
arity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed npfrom the nail-bed by parakeratosis beneath. 

Dia^osis. — Keeping in view the ty^ of eczema already descriM, the 
diagnosis of the leriona should present little difficulty ; to determine the 
cause, however, is not so easy. Efforts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to be 
one of those mild irritants which do not normally prodnee a smn reaction, 
the cause of the patient’s snsceptibiUty must bo investigated. These causes 
have already been discussed and requite no repetition. As to the natme 
of the irritant, some help is obtuned by the typo of reaction and by its 
distribution ; for Instance, in an aente eczema affecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primuls, is 
suggested. ^Vlth trades certain parts of the body tend to bo especially 
exposed. Lesions affecting the exposed parts and the moist parts of tbe 
body suggest some strong volatile irritant, such as thus poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge sad 
high fever, should render the diagnosis umple. Acute giant urticaria of the 
face is Unassodated with ledneas or -vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The aqQsmous forms have to be distinguished from seborrhceic dermatitis i 
tl^ is often difficult, but the characteristic features of tlus latter diseare 
will be conadered later. 

Bingworm of the glabrous atdo tends to occur in circumscribed drcular 
patches or rings, and the fungus can coaly be fonttd under the microscope. 
A spcdal form occurring in the groins is characterised by its bilatcm 
symmetry, its sharp spreading edge, and the presence of fnngus in the 
scales. 

Rtyriaais rosea in extreme forms may fead to confusion, but tie 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will nausUy 
settle the diagnosis. 

Peoriaas is rarely confused, owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and the 
dry snve^^scaiing, seen even in the amaUest papules. A few cases, how- 
ever, of isolated patches made up of small aggregated psoriasis papules 
may be very difficult to distlnguiah from loc^sed patches of aquamooi 
eczema. 

The moist forms have to be (Bstiugoiahed from impetigo contagiosa. In 
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tliis disuse, howeTer, the vesicles are larger but rarely seen, while the pres- 
ence of isolated crnsted lesions of varying aze, with little or no inSammatOTy 
zone surrounding them, is chatactcimic. 

The vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always he suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by fi n di n g 
the mycelium of the fungus in the walls of the vesicles — a task not always 
ea^. A curious type of Assuring eczema between the toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with later. 

Prognosis. — ^Thia is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a angle occasion get well readily when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some anderlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — PnoprmActic. — This depends on the search for the 
irritant, and its removal. The latter is not always possible in case of trades ; 
but much can be done to insist on scrupulous cleanUness. Various mechanicai 
measures have been devised for the removal of irritating dusts, etc., and in 
some trades “ barrier creams " may be applied to the skin before starting 
work. It must not, however, be forgotten that the use of strong soaps, soda 
and turpentine to remove traces of a man’s occupation are often the cause of 
the dermatitis. In cases where these substances have to be used, by washer- 
women, etc,, the use of a cold cream or some glycerine preparation to replace 
the grease of the skin will prevent a good deal of trouble. 

Eczematous subjects should protect themselves from the sun, cold wind, 
and heat of the fire. 

Local TEEATHEirr- — ^This applies equally to the cases of dermatitis due 
to known irritants, and to -those we have labelled “ eczema.” The main 
treatment In the early stages, after removing the cause, is to protect the 
skin and to provide soothing application to allay the infiammatlon. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form bring badly tolerated. Calamine loUon can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a protective 
dressing over the surface ; it is best used in the acute erythematous and 
papulo-veaicalar form in which there is not much oozing. In the weeping 
cases, lead lotion applied on linen and kept moist is more suitable ; it forms 
an insoluble albuminate of lead which acta as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths 
of 1 in 4000 potassium permanganate, or lotions of i in 4000 perchloride of 
mercury, or 1 in 1000 acriflavine bring very suitable. If these lotions dry 
the skin too much 3 per cent, glycerin may be added. 

As soon as the acute stage has subsided oily preparations are better. 
It is well to begin with one containiag a considerable percentage of water, 
the lin. calaminai (BJ.C.) or linusentuth calcis bring the type. Ichthammol, 
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2 per cent., may with advantage be ^dded in most cases, and if the itctog 
is Bcvero 1 per cent, to 2 per cent, phenol. Later the water cap be given 
np and cither pare oily preparation as lin. calpmin® co. (B.P.C.b or oint- 
ments nscd. These latter ate not satiefactory if there is mt{ch discharge ; 
hot this can be checked by painting the surface once every second or third 
day with 1 per cent, silver njtrate in ap. wther. nit. 

Once the chronic ^t.igo has beep reached pastes are thp best means of 
applying medicaments. Zinc pa«!te consists of rinc oxide, 25 ; palv. amjd., 25 ; 
parafl. moU., 60 parts, and makes a firm dresang when spread on linen or 
lint. It not only affords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic coses do not respond to treatment stimulating prepara- 
tions are required, and can be incorporated in the zinc paste. Coal tar, 1 per 
cent, to 5 per cent. ; or oil of cade, 5 per cent, to 10 per cent., ate useful, pnd 
where there is thickening of the Jiotny layer 1 per cent, to 3 per cent. ac. 
salicylic, should be added. Chronic dry cases, and even moist ones, if not 
septic, often do well if painted with crude coal tar which is allowed to dry on. 
X-rays, 120 r ( J of a skin unit}, repeated 3 or 4 times at weekly intervals, are 
e.Ttremcly valuable in rcsiataot cases, and cause rapid disappeatnneo of {he 
lesions. 

In septic coses the crusts should bo removed by warm oil or starch- 
poultices^ and a veak mercurial or flavine lotion first applied, apd after- 
wards a rinc paste containing 3 per cent, anunoniated or yelloir oxide of 
mercury. - - - 

The gelatine paste of TJnna ip very useful in the chronic cczeipas of the 
)eg, after any pepsU Las been removed by an^eptio dressings. Cerfoin 
elirpide eczemas of the legs do well when strapped with varicosan orelosto* 
plast bandages recommended by Dickson \Wig^, and tliis method fa particu- 
larly valuable when ulcers arc present. 

^or facial eczema of infanta, 3 per cent, crude coal tar In zinc paste, 
spread on a mask and contiauousiy applied, fa of great value ; or the special 
tar paste derfaed by lYhite of Boston, U.SJk., may be employed. The same 
paste fa the most satisfactory application in cases qf flexural eczema of the 
non-infcctive type. 

OcNEnAL TREATME.vr. — Thc patient must be examined for any conditions 
liable to lower his general reainance. Septic foci, auch as pyorrhoea, or 
tonsillar acpsis, should bo removed. In the more acute cases it is advisable 
to put the patient on milk diet, ond to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong poilee and tea, hot and 
highly seasoned dishes, shell-fish, mlted meats and cheese, should be pre- 
acribcd. Constipation should be dealt with, while intestinal fermentation 
may be met by the exhibition of aalol or bismuth ^licylate, grs. 10 to 13 } 
iehthamraol, min. 2 to 6 ; or menthol, gr. 1 in capsules three times a day. 
Ip gouty subjects alkaline waters and cokUenm arc indicated. 

In the infantile facial cases, (he clifldren are usually overfed and some 
reduction in diet is often reijuired. 

In debilitated cases cod-liver oil is of value, while prsenio and iron are 
helpful when aniemla fa present. In acute cases ^•in. antimoniale, min. 6. 
t.dji., has Ijecn much recommended. 

Sleep fa often disturbed, and will re<}utro sedfttjve drugs to allay itching, 
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and in tte worst cases hypnotics : bromides are useful for the former, while 
for the latter snlphonal, methylsulphonsl and chloral hydrate are among 
the best. ITorphine should he avoided, owing to the prolonged nature of the 
cases and to its tendency* to increase itchi ng. 

Desensilisation . — As has been noted above, of recent years it has been 
realised more and more that many cases of eczema are dependent on the 
sensitiveness to specific irritant. The oflcnding substance can sometimes be 
determined by the reaction produced when it is applied to the skin, or in 
doubtful cases a series of substances can be applied under pieces of strapping, 
or can be introduced by puncture or scarification, nil testa being carefully 
controlled. In the so-called *' patch test,” when the oilending sulstancc ia 
applied under strapping, a local eczematons reaction appeals ; when puncture 
or scarification is employed, a wheal is produced. 

If the cause of sensitiveness is thus discovered it is possible, in some cases, 
to desensitise the patient by injecting intradermically an extract of the 
oSsndlng substance in minute and gradually increasing dcees. Farther, in 
coses where no specific substance can be determined, it bas been found 
possible to desensitise patients by the injection of non-specific protein 
substances. 

A method ranch in vo^e at the present time is to withdraw 5 to 20 e.o, 
of blood from a vein of the patient and to inject either the whole blood or 
the serum from it Into the gluteal moseles. Another method is to inject 
6 to 10 o.c. of sterile milk on several occasions, at 2 to 3 days’ interval, 
intramuscularly. Peptone is also used by some, and may be gives either 
intravenously or intramuscularly. 


DERMATITIS FROM BIECHANICAL IRRITANTS 

Acute dermatitis doe to mecbanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the seat after riding, in 
those unused to these exercises. The ohrom’c form shows itself as a thicken- 
ing of the horny layer as seen in the calloritiee on the bonds and feet. The 
form of dermatitis of mechanical origin, however, which requires epecial 
attention here is that produced by the fingers and finger-nails. 

1. SCRATCH EROFnON 

Constant iriction appiied to a localised area ■piodnties tbangea in the alon 
of a characteristic type. The skin becomes thickened and loses its el^ticity ; 
the folds and lines are much exaggerated, and the angular areas of akin inter- 
vening become prominent and smny, resembling the papules of Uchen planus ; 
the colour may be the same as the normal akin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standmg cases 
much brown pigmentation may be present. This condition is spoken of as 
“ lichemfication,” and is seen at its bmt in localised pruritus, already described 
on p. 1418. 

when general irritation is present the scratch lesions are more diffuse. 
The finger passing over the sHu cansea contraction of the arrectorea pili 
muscles ana the follicles are erected; the next sweep of the finger-nail 
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aorapes the top oS the erected foUide and a spot of blood appeare, ^hich 
dries as a bloco-ataioed cmst la bad cases, liaear excoriationa arc pr^ooed, 
cocaisting of a line of blood-atdned cmats. If sepsis saperrenes, typical 
impetigo contagiosa lesioiis are prodaced, and these are particularly common 
in children ; in other cases “ eczematisation ” occurs — that is, the inllamed 
papules group together to form a mtcb or patches, which may be dry and 
Bcdy or may weep. Patches of ucheniScation may also be found mixed 
with other acratch lesons, while in the most severe cases, ecthymatons 
lesions, boQa and linear ulcers may occur. 

2. CALLOSITIES AXD CORNS 

These are localised overgrowths of the homy layer, the result of local 
mechamcal irritation. A com difien from a callosity in that the central 
portion ehon-a a much greater degree of overgrowth than the periphery, and 
lorms an inverted homy cone which picescs on the sensitive dermis, producing 
much pain. A com may develop from a callosity, but frequently arises 
iad^ndently. 

Symptoms.--Caf/o«<i« arc seen aa a painless thickening of the homy 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. Diey may also occur in other 
situations. 

Com may be of two kinds — (1) the hard and (2) the soft. The former 
arc painful, homy elevations, cliieily seen on the feet, and cspeually in people 
who wear badly fitting boots. The common sites are on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal Mne. If the surface layers are removed with 
a razor a coatrsl “ core,” often stained black or dark brown from hajmorrhage, 
will be seen. 

Soft corns are found on the lateral aspects of the toes in the interdirita! 
spaces. They are usually Icntil-fizcd rabed swellings, covered with sodden 
epidermis, end intensely painful. Soft corns ore usually found associated 
with interdigital ringworm. 

Treatment. — Callosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure ; this can be done 
firstly by fitting suitable boots, and secondly by taking pressure off the com 
by wearing a ring of spongiopilioe around it. The surface homy layer should 
be pared down with a sharp knife or razor and 10 per cent, salicylic aacl 
plaster applied or salicylic aad collodion painted on, toe softened homy layer 
being removed riaify. Soft coma are treated as for tnterdigita? riflgwo/ro 
(see p. 1453). 


DERMATITIS ARTEFACTA 

Tliw is the name given to seU-infiicted lesions of the sldn. Tb«o are 
usually found in hysterical indivtdoab, who produce them in order to indocc 
sympathy, or in persons who are endeavouring to exact compea*ntion or 
to avoid some uniueasant duty. 

Symptoms.— The lesions are produced by various means, such ns friction, 
the appbearion of strong acids, or olkalLi, or of blistering fluid, by heat or 
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by tbs aid of some sharp mstniment. All stages from simple erythema to 
actnal deatractaon of the skin may occnr. They may be single or mnltiple, 
but ate found on parts of the body easily accessible to the hands, and especi- 
ally to the right ^nd (in left-handed pe<^le to the left hand}. The lesions 
ate very characteristic, espedally those in which a liquid agent has been 
used. They have very sharp edges and the outline is angular, unlike that 
seen in any ordinary sldn eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of having been produced by a 
spilt liquid. In addition, it may m noted that in the case of the malingerer 
the artefact may simply consist of keeping open an already existing lesion. 

In hysterica] cases ansstbesia of the palate has been frequently noted. 

Treatment. — For eflcctive cure the patient must be kept under observa- 
tion, and caught In the act of prodocing the lesions. This may put a stop 
to farther acririties. Otherwise, oednsive dressing and mental treatment 
are required. 


DERMATITIS FROM BACTERIAL IRRITANTS 

Many different organisms are capable of producing dermatitis of external 
origin, and the eruptions produced are nsualfy characteristic of the organism 
causing them. These will be described under the organisms concerned. 

1. PYOGENIC I N F E O n ONS 

It is not always possible on clinical examination to determine whether a 
given lesion is pioauced by the etreptococens or the staphylococcus. It 
used to be held that the superficial infective vesicular lesions were due to 
the streptococcus, while the loliiculaT pustular lesions were of staphylococcal 
origin. While this appears to be tro© for the latter, it is now recognised 
that certsdn vesicular lesions may be of staphylococcal origin. 

(a) lupETiGO CoNTioiosa 

Symptoms. — This is an affection chiefly seen in children. It affects 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized cleat vesicle, which, owing to its superficial position between 
the homy and mucous layers, has an extremely thin wall and mptnies very 
easily. Before mptnro, however, the fluid often becomes turbid, and if cultured 
in condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may usually 
be obtained. Once raptured, fluid exudes freely from the base of tae blister 
and dries as a crust. The crusts vary in ihiclmess and character according 
to the amount of secondary infection, being thin and amber-coloured if 
little secondary infection is present, but thick and greenish if it is consider- 
able. Danally the lesions are numerous ; they are asymmetrical and 
obviously spread by local Inocnlation. 

When the lesions occur in folds, such as at the angles of the month or 
nose and behind the ears, a troublesome fissure is likely to form, and generally 
crusting is absent, the fissure bemg aurrounded by a moist, sodden, red 
area. 
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The diseeje b Tcrj contapoos and ehlldten inoculate one another freely, 
anj eUght abrasion being ant&deni to aUow the entrance of the infcclicg 
organism. One particularly common cause is pediculosis capitis, and in this 
cose the scalp is usually first aflected. In all caeca of impetigo of the scalp 
or bade of the neck, search should be made for nediculi. 

Occadoually the bhatcis do not zuptuie early, but spread centrifugaUy, 
Dattening down in the centre as they progress, and learing a ling-Ube buUous 
margin (impet^o cfrcinato). In otner eases a large number of bullous 
lesions appear Tcry rapidly, with Uttlo or no emst formation (imjieligo buUosa). 
Slaphylococctit aureus can usually be grown iu pure culture from cases of 
these types. 

Any of these varieties may occur in adults, but the ermted form has 
generally smaller crusts than in cbildrem One of the most frequent areas 
to be affected in adults is the beard tegioo, and impetigo contagiosa is one of 
the forms of so-called " hatbet’a rash.” 

Diagnosis. — This is usually easy. The presence of scattered crusts, 
with little or no Burrotmding erythema, and the occasional small, very thin- 
walled blister, and an asymmetrical distribution chiefly on the exposed 
parts, is unlike any other condition. 

Treatment. — In moist, rapidly spreading or in the bullous or dreinate 
cases omtments should ho avoid«. Compresses of I in 1000 flavin lotion 
will often bring about a rapid cure. Another method is to paint the lesions 
with 2*5 per cent, crystal violet. When the lesions arc less active rinc paste, 
containing 1 to 3 per cent, of yellow oxide of mercury or ammoniated mercury 
may be applied to the lesions or spread on butter muslin and bandaged on. 
Fire per cent, sulphathiazolo cream (N.W.F.) has also proved useful. It 
shoulu be applied 3 or 4 times doily and not used for more than about 
to avoid allergic reactioua. Boxburgh and Christie have used penidllm 
ointment with success. Some coses tend to become irritated by antiseptic 
applications and these cases often respond ijulckly to calamine lotion. Yaccines 
and the intcmal administration of eulphonamides have been advocated but 
are better avoided. jVmmouiated mercury ointment (B.P.) usually clears up 
lesions on the scalp, provided any co-existing pediculosis has been dealt with. 
Where cracks occur at the folds of the skin, painting with 2 per cent. sOver 
nitrate in 50 per cent, alcohol is indicated. 


(h) PEsrpmeoa Neonatorum 

Synonym. — Impetigo Neonatorum. . 

Tins » a iorm oi bTdlons impetigo seen in newly-bom inlauta and « 
chameterMed by the presence of varying-iised blisters on the sldn. 

Etiology and Pathology, — Pemphigus neonatorum has precisely the 
same cause as impetigo coutagioea. bat produces ita charactenstic features 
on account of the ease with which the homy layer separates from the under- 
lying mneous layer in small infants. Infectiou Is ascally conveyed on the 
fingers of the mother or nurse. Pure cultures of Slaphyioaxxus aureus can 
be obtained from the bulls in their early stages. 

Symptoms. — The emphon usually appears in the first few days of life 
A clear blister appears, which rapidly inmases in site, and others soon o«uf 
in the neighbourhood. There is tittle or no tendency to crust formation. 
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thongli the bluters frequently luptuie, the raw Burface feeing protected 
by the loose bUster iraD rrhicb lies over it Blisters vary in she horn a pea 
up to a florin or larger, and in severe cases may fee very numerous, covering 
practically the whole surface of the body. The lesions may commence 
on any part of the body, but are frequent about the napldn area. In the 
most severe forms the homy layer is so rapidly separated over large areas of 
the body that blister formation is not an obvious feature. This variety is 
known as dermaiilis es^oliativa infantum or “ Ritter’s disease,” and ends 
fatally in a large proporrios of cases. 

Diagnosis. — The pemphigoid syphilide must be distinguished from 
pemphigus neonatorum. In the former condition the eruption is sym- 
metrical, is chiefly found on the prominences of the buttocks, on the palms 
and soIm ; other symptoms of syphilis arc present, such as wasting, snufiles, 
fissures at the angles of the mouth, and other syphilitic skin eruptions. A 
Wassermann reaction will in doubtful cases confirm the diagnosis. 

Prognosis. — ^Mild cases respond rapidly to treatment, but in the more 
rapidly spreading cases the progno;:>i3 la always grave. 

Treatment. — The bulls shoold be opened and their contents absorbed 
with cotton-wool. Strips of lint soaked in 1 in 1000 acriflavine lotion should 
be applied, and changed three times a day or more often if necessary. It is 
impotent that the blister edge should be removed by forceps, so that the 
lotion may act on the spreading edge of the lesions. The chfld should be 
well wrapped up to prevent loss of beat. 


(c) Eothtma 

In this condition local gangrene of the akb occurs and an ulcer, surronnded 
by a deep inflammatory zone and covered by a crust, is produced. The 
lesions are not always of pyogenic origin, but may be brought about in various 
ways ; but as they have some resemblance to impetigo contagiosa, it will be 
weU to describe them here. 

etiology and Pathology. — The type seen in children is often of 
staphylococcal origin and begins os a pustule. Scratching or a debilitated 
condluon of the patient allows of a more violent reaction, and necrosis 
occurs. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pcdlculoab points to trauma as an tctiological factor. 
The large round adult typo, referred to below, is nearly always preceded 
by a boil, which-U a staphylococcal infection, while the linear type can be 
shown to be produced by riolent sctatcliing, to which is added secondary 
pus infection. 

Symptoms. — All varieties are most often seen on the legs and buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the appearance of impetigo contagiosa lesions, but there is a wide 
congested ares around the emste, sod these latter are not “ stuck on ” bnt 
firmly ^ed. . On removal an ulcer the size of the crust is found. This type 
is usually found in children.. Another variety is seen m adults especiaify, 
in association with pediculosis veatimcntorum, and was seen very frequently 
during the War of 1914-1918. Two types are seen ; the large circular type, 
which has the characters of those mentioned above, but the individual Ifrioss 
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ate larger, and the linear or gutter>ahapcd tjipe, in which long nlccrs, 

2 or 3 inches in length and covered with a thick crust, are present. 

Diagnosis. — This has to he made from the ecthymatoaa syphilide, nsually 
a late secondarj' manifestation. In this condition there is a tendency to 
grouping of the lesions, and they are of a mote chronic type. Other syphilitic 
manifestations, a positive 'Waasermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diaguMis. 

Treatment. — Local treatment is similar to that of impetigo contagiosa. 
The crusts should be removed by baths or starch poultices, and Lassat's 
paste with 3 per cent, ammoniated mercury tied on. In the adult cases, after 
the aepais has been removed by I in 4000 perchloride of mercury or 1 in 1000 
acriflavine dressings, Unna’s paste should be applied and changed every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment must be resorted to, cod*liver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
naeful, 

(d) PlTYBtABirOBM DEBUATITia 

Certain forms of cLrcumscribed, dry. snpcr&cial dermatitis, with fins 
branny Kales, are sometimes seen in association with impetigo contagioai 
and appear to have the same origin. In fact, all stages Between the two 
conditions can be traced. The name impdiw pl^oida is sometimes applied 
to this typo of case. In other cases dry scaly patches are found withont any 
impetigo contagiosa lesions, and streptococci have been belated from them. 
These cases are sometimes indbttogubhahle from the scaly patches which 
occur on the faces of children, and which aro described in the section on 
Ecrema (p. 1427), where it b anggested that mobturo and soap play the 
chief part in their prodnetion. It would thus appear that tho streptocoMUs 
may produce lesions clinically identical with those produced by these physical 
ana chemical causes. It has been thought abo tost some forms of circum- 
scribed scaly derenatitb found about tbe neck and trunk, and also in the 
fiemres of the limbs, and which have in the past been loosely gronped as 
sebonhocic dermatitis, arc probably of slrcptococca] origin, but further 
investigation U necessary in order to group them clearly. 

These teaons are often resistant to treatment. They arc frequently 
associated with a good deal of itching, and are often followed by secondary 
changes doe to friction, namely, “ Ucbenificatioa ” and “ ecaemat/satioD.” 

Treatment. — The early cases sometimes respond well to opplicatlous ol 
dilute ammoniated mercury ointment ; othera, however, do best on ac. 
sali^!., gra, 15 ; Uq. picb caibonb, min. 16 ; post, sinci ad 1 ounce. Once a 
condition of llcbemfication b cetablbhcd, the treatment should be on the 
lines laid down for local pruritus (p. 1418). 

(e) Folucclab Iupetigo or Bockbabt 

This Is the name given to a aupcrCcial pustular eruption of staphylococcal 
origin seen in connection with the hw foUlcIes. 

Symptoms. — ^The lemons conrist of small beads of pus situated (juite 
iupetfidany at the months of the hair follicles, each being surrounded by a 
narrow ted rone. Generally the hair can be seen penetrating the centre of 
the pustule. There is no tendency lor the lesions to run into one another, 
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each remaining gnite distinct. Usoall/ groups of them occur In localised 
areas, but Bometimcs their distribution is very extensive, cases occurring in 
•which almost every stout hair is surrounded by a pustule. The most frequent 
rites are the fronts of the thighs, the le^, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children be- 
tween the ages of 2 to 5, the infection being usually derived from a discharging 
ear or nose. The whole scalp is affected, and the condition is combined with 
a superficial septic dermatitis which affects also the face, and ofteu spreads 
to other parts of the body. Ciliary blepharitis is a frequent complication. 
This is the condition which was formerly described as puiluJar eczema. The 
majont) of localised ca.scs occur in conjunction withotberfonnsof pyodermia ; 
they are seen in scabies and pediculoris, and also in people suffering from boils. 

Treatment. — The general health of the patient must be attended to, and 
all local foci of sepsis dealt 'with on sulcal lines. A search lor parasitic 
infestation must be made and appropriate measores adopted. In the local- 
ised cases, the pustules should be punctured, and 1 in 1000 acrifiavine lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used. 
“ Qoinolor ” ointment (Squibb) which contains henxoyl peroxide and a 
quinoline derivative clears up some cases, or 5 per cent, sulphathiazole oint- 
ment (N.WJF.) may be tried. 

The more extensive cases ate very resistant to treatment. Shaving the 
affected areas, followed by the application of mild antiseptic lotions or 
sedative lotions and alkaline baths, is sometimes effective. Staphylococcal 
vacciues may be tried in addition, and io some injections of coUosol manganese 
have given good results. In the pustular eczema of the scalp, the crusts 
should be removed with warm oil or starch poultices, aud the lotions indicated 
above or acrifiavine 1 in 1000 in liniment, calcis applied. At the same time 
nasal and ear discharges must be appropriately treated. These cases take a 
considerable time to cure, but the results repay tbe attention necessary. 

(/) Furuhclk 

Boils or furuncles are deep-seated infections of the hair follicles with the 
Staphylococcus aureus. 

iCtiology and Pathology. — ^Tho exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the slfin is thick, owing to the pressure exerted on the dense 
fibrous-tissue bundles and the consequent obatmetion to the drcnlation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boifa, as fa seen by their frequent 
occurrence in parasitic affections. Iiowering of tissue resistance, such as 
occurs in diabetes and in other conditions of lowered vitality, is also a pre- 
disporing cause. In other cases it is probable that a condition of allergy and 
hypeisenritiveness to the staphylococcus is present, and this probably 
accounts for the constant Tecurtcnces which occur. 

Symptoms. — Boils may attack any part of the body where hair 
follicles are present, but are most commonly seen on the neck, back and 
buttocks, regions where the skin is thick and exposed to pressure and hriction. 
The lesions are usually ringle or few in number, but they tend to recur mth 
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great perastcnce, and recurrencea may continue for a long period. The 

K tient^ attacVed are often in a low rtat** of health. Hoils are partlcnlarlr 
ble to occnr in diabetica, and the nrine of patienta ehould always he ex- 
amined for sogjiT. A boil comnaences as a deep, tender inhitration, wluch 
ra]>idly increases in size so as to form a painfnl red ewelUng, np to an inch 
in ^smeter, which projects above the snrface of the skin. Later, a small 
pustule appears in the centre of the awclling and this eventually bursts, 
exuding a sr^ quantity of pus, wUch relieves the pain. Later still, a small 
slough separates from the centre of the swelllog, and when this has come away 
the boil heals, leaving a pitted scar. Some boils, however, subside without 
bursting. Sometimes the earliest Icrion is a superiicial pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the'deeper tissues follows, and a alongh forms and is discharged, as b 
the Grst'mentioned tyjie. 

Treatment. — The general coudittou of tbe patient most first be dealt 
with on general Imes. Certab mternal remedies, such as Vitamm A, yeast 
and calcmm sulphide, have occasionally proved of vnlne. Vacebes and 
toxoid of Slnphytocoecui aureus produce results in some case.t, but cannot be 
looked on as a specific. Injection of collosoi manganese, or injection of 
manganese bntyrate, suggested by McDonagb, beginnbg with 0*5 e.c. sod 
repeated twice a week, in slightly increasing doses, for 3 to 4 bjections, pro- 
duces dramatic results b certain cases; others, however, are completely 
resistant, Stannozyl, gfven by tbe mouth 2 to 3 tablets t.d.s., has also been 
claimed to produce e.xceUeat results. 

Local measures are of mat importance. Before tbe boUs have ruptured, 
applications of kaolin poultice (aoUphlogistine) are helpful m relieving pab 
and cansing absorption of tbe exuaate. Short-wave cUathermy and small 
doses of X-rays mar abo produce a aimilar re.sult. After rapture, dressings 
of 1 in 4000 perchloride of mercury, or paets inagncsil sulphatis (D.P.O.) 
arc indicated. Boric acid fomentations should be avoided, os they spread 
tbe infection. Early or deep inciaioQ bto boils is better avoided os it tends 
to spread the infection. 

(y) CaBDU.NCu 

A carbuncle is a bod or gronp of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usnally only a aiogle lerion Is present. It may at the 
commencement appear like an ordinary boil, bnt tbe spread js rapid, and 
soon a large, red, indurated, painful area is produced. The lesion may 
attain a diameter of many inches. After a few days numerous points of 
pus appear on the surface of the sweniog, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large elongh, which may take several weeks to separate if not 
removed by surgical means. Fever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. 
surgical treatment may be required, and consists either of complete excision 
of the Mrlranclc, with the sunonnding inflammatory tissue, or of making a 
cracial tndinon and removing the slon^ the open wound b^ng packed with 
bismuth'icdoform-paraSn paste or an appropriate antiseptic dressing. 
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{hj Srcosia 

Thia 18 a staphylococcal infecUon of the haii follicles of the beard region, 
nnd is one of the three forma of ** barber’s rash,” the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard, 

/Etiology and Pathology. — ^The diseaeo is prodneed by inoculation of 
staphylococci into the hair follicles in the beard area, either primarily or as 
a secondary^ infection to an impetigo contagiosa. Many cases doubtless 
start from infection conveyed in the barber’s shop, hut a considerable 
number also occur in patients who shave themselves. Scratches from the 
razor subsequently inoculated by the patient’s finger are probably as common 
as direct infection from a bather’s brush or razor. 

Symptoms. — ^The disease usually begins st one spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groaps, and become Surrounded by an inflamnlatory 
zone. As the dee^r parts of the follicles become infected, nodnles form tind 
the whole affected area becomes swollen and mdomatous. Pos discharging 
from the niptored pustulea dries and forms ernsta. Subsequently some of 
the hairs loosen and can be polled out withoot pain. Each hair on removal 
is seen to be eurrounded by a swollen and transparent root-shcatb, and often 
a bead of pos esesMs from the /ollicie. The disease is progressive, and 
eventually the whole heard and moustache area, and not infrequently the 
eyebrows and eyelashes, may be attacked. It tends to become chronic, 
and in old-standing cases a large number of the bain are lost, leaving a 
smooth, zed, atrophied patch, not unlike lupus vulgaris, to which the 
name lupoid speosts has been given. The presence of some follicular pustules 
and the absence of lapns nod^es are, however, sufficient to separate the two 
conditions.^ 

Diagnosis. — In addition to the diagnosis from lupus vulgaris just 
mentioned, sycosis has to be differentiated from impetigo conta^osa, and 
from ringworm. From the former the diagnosiB is made by the involve- 
ment of the deeper structures of tbe skin and the presence of pus in the Hair 
follicles from ringworm by the absence of fungus in the scales and baits 
(see Tinea barbs, p. 1451), 

Treatment.— The acute cases should be treated much in tbe same 
way as other acute inflammations of the skiD, without any attempt being 
made directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Iiead lotion, or 1 in 1000 acriflavine lotion, should 
be applied on lint and changed frequently, When the acute stage has 
subsided the parts should be kept clipped short with scissors. Hairs from 
infected follicles should be epilated and skin dabbed with 5 per cent, 
ichthammol on calamine lotion or 1 in 4000 percfaloridc of mercury. The local 
application of a staphylococcal vaedne has sometimes proved useful. In some 
cases excellent results have been obtained by the use of ” quinolor " ointment 
(Squibb), and Roxburgh and Christie report good results with penicillin 
ointment. Epilation by X-rays has been recommeiided, but the results are 
not very satiaactory, recurrence being frequent. Small doses of X-rays ore, 
however, helpful. 

46 
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2. ANTHRAX INFECTIONS 

These lesions, which resemble in some respects those prodneed b/ tie 
staphylococciu, are dealt with elsewhere (p. 58). 


3. DIPHTHERIA INFECTIONS 

The lesions prodneed b 7 the diphtheria bacillus are rare, but are seen 
suIBcientiy often to require notice. Diphtheritic infection of wounds is a 
well-known condition, but does cot need to be considered here. In chil^n 
Buffering from diphtheria, gangrenous patches occasionally develop, chiefly 
on the trunk, from which emtures of the organism may be obtained, but the 
organism may also attack the skin of otherwise healthy persons. 

Sjrmptonis. — A Bingic lesion usually occurs, but there may be mote 
tbau one. It begins as a cleat blister, like an impetigo vesicle, and mptnics 
very easily ; on about the second day a consiaerable red zone is present 
around the original lesion, aud a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional STOptoms 
may be present. The writer has recently seen a case of psronyema from 
which a pure culture of the Elebs-LoefDet bacillus was obtamed. 

Treatment — Prompt injection of diphtheria antitoiiD, with the applica- 
tion of a local antiseptio dressing, is all that b required. 


4. INFECTIONS BF THE "SEBORRUCEIC” OROANISWS 

Three organisms are commonly found in cases of sehorrhoclo dermathiB, 
but the part each plays is not yet conclurively proved, so that it will be 
convenient to group the eeborrbccio conditions under one heading. The 
organisms found are the acn« bactUiu, the bottU bacillus (pityrosporon of 
Malassee), and the Slaph^lococcus cpidamidts albus. The named u a 
gmall bacilltu which b found chiefly after puberty and b present in very 
largo numbers in the comedo of acne vulgaib. The bottle badllos b a 
yeost-like organbm which buds and often sbows itself as a flAsk-sbaped 
body, and b found most plentifully in seborrbeeic dermatitb of the eemp. 
The white eldn staphylococcus b found pretty univexBaliy over the akin. 

(a) 8 edoiuvq(eio DzayATms 

Under this term we include a chronic scaly condition of the ecalp, formerly 
called seborrhcca eicca, and also eertaia “ eczematous ” Icsiona of the f*c«, 
ebest and back, and occasionally on other ports of the body, which ^ 
characterised by the presence of more or leas circumscribed red^sh patches 
covered by greasy Bcalca. 

idiology and Pathology. — Tho histological changes in the sHo are those 
of a chronic superflda! dermatitb. The three orgamsms mentioned above 
are met with in the scalea in all adult cases, hut the origin and spread of both 
seborthede dermatitis of the scalp and the figorato type on the body suggut 
that the views of Saboonud and AVhitfield. that toe battle badllns b the 
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chief SBtiohgical factor, are correct. Farther, the ease with which most 
leaons clear op tmder treatment b 7 Bolphur sopports these viewa. There 
is DO doubt that an underlTing eeborrhoaa is the main factor in caoaing the 
activity of these organiBina. 

Symptoms — SeborrhcBic dermatitis of the scalp is the well-known 
"ecorfy head,” and is an extremely common affection, most individnals 
having it to a greater or less degree. It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of yonng infants. Ihese 
lesions have been shown by Whitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneoosly, bnt the infection, 
which has prcsnmably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individnals, especially in those 
prone to eeborrhoea (see p. 1415), In tbe adult the affection contiste of a 
diffuse branny scaling on the scalp, usually nnassociated with any obvious 
infiammation of the skin. On close examination the scales are seen to be 
formed around tbe hairs, indicating that the inflammation is perifollicular. 
Varying degrees of scaliness are met with ; in some cases it is scarcely per- 
ceptible, in others it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scrateb^g, and small crusted lestons ate then found among the scales. 
Sometimes a more acute infiaoxmatioQ supervenes, and the scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The persistence of scaly seborrhmio dermatitis is con- 
sidered by some to be an sstiologicaf factor in producing that form of baldness 
Imown as alopecia prematura, which is characterised by tbe recession of 
the hair from the forehead and baldness on tbe crown of the head. It is 
probable, however, that other factors, such as heredity, also play a part 
in this condition. 

The face may abo be affected, especia^ tbe eyebrows, forehead, naso- 
labial folds, beard and mastoid regions. Mere tbe lesions ore dry, reddish 
or pale patches, surmoonted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches ate formed by the aggregation of these follicular papules. The 
eats may be affected, especially the retroauricular sulcus and the concha, 
and some forms of blepnaritia appear to have a Beborrhenio origin. The 
lesions on the face are very liable to become infected with pus organisms 
and become thickly emsted. An intractable scaly inflammation of the lips, 
cheilitis exfoliativa, is also considered to be of seborrhoeio ori^. 

Ho Jind Awijaiyuid nr4?waieJfirinn8 are frepuentlv seen,, but 

here follicular papules may occur. Tie centre of the sternum and the 
interscapalar area are the common sites. Occasionally patches occur among 
the pabic hairs. 

Some authorities include under this heading cases in which circumscribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They ate reristant to treatment, especially to the 
remedies useful in seborrheeio dermatitis, and there is some evidence that ' 
they are forms of streptococcal dermatitis. This type is prone to attack the 
flexures of the limbs, chiefly the axillm and groins, as are other streptococcal 
infections. 
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Diagnosis. — AJl cases of sctirfyliead in children should be considered to 
be ringworm until careful examination haa excluded this cause. The presence 
of stumpa and the demonstration of the fungna will settle the diagnosis. In 
body ringworm the distribution is irregular, the lesions are sharply circular, 
and the scaling it not greasy. Fungna can ^ found in the scales. 

Impcttgo contagiosa of the small crusted type has a close reactnlilance to 
acborthccjc dermatitis, especiallr on the face. The presence of some definite 
impetigo vesicles and crusts, and the history of it* unilateral spread, may help 
to clear up the diagnosis. 

Pit)Tiasi9 versicolor occurs in the a.-une regions as the body form of 
seborthmio dermatitis, but it has a fawn colour and no inflammatory 
reaction, and the fungus can be found in the scales. Pityriasis toeea can 
be distinguished by the presence of oval lesions with a collarette of scales 
within the edge of the lesion, by its acute onset and by its eymmetrical 
dutrihution. 

Prognosis. — The figuratc variety on the trunk can always be kept under 
by appropriate treatment, but frequently recurs. The face is more resistant 
to treatment, and when much sratic infection has taken place rnsy bake a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be ho^ for, oa the organisms invade the follicle*. 
\Vith proper hygiene and appeoprUte trcattacat, however, the condilion can 
ho kept quiescent. 

Treatment.— Scalp.— Frequeot washing is necessary to remove the scales 
and accumulated dirt. Unleu there is any acute inflammation present, 
men should wash the scalp twice a week with »p. sapon. iutin. (B.P.C.), 
or ext. qnillaiiB liq. (D.P.C.) ; eutpbnr or tar soap may be used. In women 
the washing ehoulo bo done once a week. After d^rying, in severe non-lnflam- 
matory cokb, an ointment containing 3 per cent, each of ae. salicylic, and 
precipitated sulphur in a b-isis of gr. 120 eoft parafSn and gr. 5W cocoa- 
nnt oil should ne robbed into the Knlp. Pe«orcinol, thymol, anthrasol, 
thiol or ammonlated mercury 3 per cent, nray be used ns alternatrvoe or 
inrariouscomblnatious. IntfiemDdercaeeslotionsnrBpreferable. IlMoreinoI 
or chloral hydrate min, CO, ep. vin. rect. fl. o*. 1, aquam ad fl oz. 8, » a usefa! 
lotion. Resorcinol should not be used in lair or white-haired patients owing 
to its etainiog properties. In the acutely inflamed cases, washing whh soap 
should be nvoidctl, though cruets may be bathed away with warm water. 
.(Vfter rcmoiml of the crust", khthammol gr. 30 in 1 fl. os. of lin. cufci* should 
be applied, the hair being cut short if necessary. 

On the /ace, sulphur and salieylio add ointment may be used in the chronic 
cases ; if, however, sepris is present the crusts most be removed and calamine 
or khthummol liniment applied. 

On the My, sulphor and salicylic acid ointment is usually all that u 
required. 

(h) Acke Vvtcaais 

This condition is characterised by the presence of gres^ phigs, known as 
comedones, in the pilo-sebaceoua follicles— particnlAriy tbwo on the face, 
shoulders, efae? t and back— often associated with perifolUcular mflanimation. 
It is an extremely common affection in it* milder form# and by no roeaw 
rare in iU severest types. 
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etiology and Pathology. — ^Tho disease occurs chiefly in indi^duala 
between 15 and 25 years of age, and is seen in both sexes. There can be 
no doubt that it is dependent on the development of the sebaceous glands 
which occurs at puberty, and that there is, in addition, an individual pre* 
disposition, probably inborn, to develop the affection. The affected indi- 
vidnals suffer from seborrhcea. 

If a comedo is examined it is foond to consist of ejathelial cells, sebaceous 
material, and tbe three organisms which are assodated with eebonhceic in' 
flammations and, in addition, a sm^ acarus, the dcmodex folliculorum, ia 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs almost pure, the other organisms being found chiefly near the mouth 
of the follicle. It has been thought that the acne bacillus is the chief exciting 
cause of the comedo, hut that secondary suppuration may be due to the 
activity of staphylococci, though this has been denied by Sabouraud. The 
bottle bacillus and the demodez appear to play no active part in the pro-< 
dnetion of the disease. The excessive oily secretion of the akin probably pJays 
the most important part in the production of the lesions. The actual comedo 
is formed by exfoliated epithelial cell»-'-ptoduced by an inflammatory hyper-- 
keratosis of the follicle — mixed with sebum. 

Grouped Comedones . — A curious form of acneform eruption may occasion* 
ally be seen in infants and small children. It consists of numerous comedones, 
with or without inflammatory papules, grouped together usually on tbe upper 
chest, the chin or the cheeks, la many cases, though not all, there is a history 
of the skin being rubbed with camphorated or olive oil or tallow. These are 
probably eases of oil acne aod they dear op quickly if greasy applications are 
avoided. 

Symptoma.~The earliest lesions are tbe comedones or *' hlaokheads,'* 
These are small, black spots which are seen flllinz tbe dilated orifloes of the 
pilo-sebaceoua follicles, most frequently on tbe faoo, but also in the other 
sites mentioned above. If pressure ia exerted on a follicle, a cocoon'like 
plug can be squeezed out, wUch is of a cream colour, except for the portion 
which Alls the mouth of the follicle, where it is black. Isolated comedones 
ore extremely common, but when largo numbers of them occur the term 
acne pundaia is applied to the condition. Frequently, however, the presence 
of these follicular plugs piedieposes to an acute perifollicular inflammation, 
and the comedo becomes eunoundod by a red zone later, a small pustule 
may occur in the centre. This lesion is generally painful. When these 
inflammatory lesionB predominato, we apeak of tbe case as one of acne papulosa, 
or pustulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pca-eized nodule, often painful, which 
gradually increases in size, reddenii^ the skin as it pushes upwaids, and 
then sometimes bursts at once and disoharges a small quantity of^ turbid 
yellow finid with the remains of the comedo ; or it may attain the size of a 
filbert, and present epis very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as aCTie nodularis, and is particularly liable to appear on the back. It is the 
most perristent type, and often leads to much keloidal scarring. 

Dmgnosis.—Rosacea, espedally Uie acnciform type, when it occurs, in 
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jOTing people, maj aoznetimea be nustabeo for aece Tolgaru, and indeed 
the two conitiona may occur together. In roaacea, vascnlar congestion is 
tbe prominent symptom ; tbe lesions are generally localised to tns centre 
of the forehead, the nose and central portion of the cheeks and the chin— > 
they are painless and the comedo la absent. 

Acneiform lesions prodneed by the internal admim'stration of bromides 
and iodides may dmply be an exaltation of a pre-existing acne mlgaris ; 
bnt if not, the ledons tend to be more gronped and to piodnce tamoni-Uke 
swellings. Othni emptions ebaracteristie of these dntgs may also be present 
Tbe acne prodneed by the irritation of tar and paraffin is nsoally localised 
to the foreams and lower limbs. 

Prognosis. — The condition tends to die out between the ages of 20 to 
30 ; bnt the nodnlar type may often continne till a condderablr greater age. 
Though improTcment is sometimes slow, treatment materially hastens a 
core. Bad scarring ia sometimes left in severe cases. 

Treatment.'— As tbe cans.-itive organism is situated deeply in the follicle, 
it cannot be reached by the ordinary anti-parasitic remedies. Treatment 
most, therefore, bo directed to emptying tbe follicles. In the mildest cas» 
this is best done by freqaent wa^ng with soap and hot water. This is 
followed by gentle eqaoezing massage over tbe nitected areas in order to 
empty the grease from the follielea. Comedones shonld also be squeezed ont, 
preferably with a comedo extractor. After this a mild snlphur preparation, 
BQch as calamine lotion containing 2 per cent, or 3 per cenC of potass, 
snlphoraba or snblimcd snlphor should M dabbed on. Ointmenta should be 
avoided as far as possible, as they tend to block up tbe follicles. This treat- 
ment must be persisted in for a considerable perioa. More drastic treatment 
consists in exfoliating the skin with a reeorcmol paste or with the mercury- 
vapour lamp. 

Vaccines have not given very satisfactory rcsDlta, though 8 taph 7 lococcal 
or mixed acne and staphylococcal vaccines have been advocated in tlie 
pustular cases. 

Very satisfactory results have been effected by means of X-rays.^ It 
must be lemcmbetra, however, that atrophy and telsaciectascs sometimes 
occur many years after treatment. It should therefore be reserved for the 
more resistant cases and especially those which are tending to develop scars, 
and ehouU only be given by tho«o who have special experience. 

In addition to local treatment tbe patient's general health must m 
attended to, constipation rectified, and such conditions os dyspepsia, anmn^ 
ond mensttnal disturbances treated. A low carbohydrate diet should bo 
advised. 

(c) Aciee Vabioutobuis 

Synonym.— Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necross, and leaving pitted scars resembling those seen in variola. 

AlUology and Pathology.— The disease is seen chiefly ia middle-ag^ 
persons of both sexes. It is believed to be of bacterial ori^n, and is 
attrilmted by Sabottraud to the acne badllns. It occurs in seborrhccie 
indiridnals. 

Symptoms. — ^The affection ocenn chiefly on the scalp and forehead, but 
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is occasioiiall^ seen on tlie face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may perast for long periods ; bat 
there are generally intervals of complete freedom. Often change of residence 
has the e&ect of stopping or detenniaiag an attack. 

The lesions at the commencement are pinhead-sized vesicles sitnated 
at the month of the hair follicles. These increase in size to that of a lentil 
or pea. The vcMcles rapidly dry up without bursting, and scabs are formed. 
These are seen to be depressed mIow the surrounding skin. \^en the 
scabs fall off after a week or so a small pnnebed-out scar remains. The 
onset is usually accompanied by a good deal of itching or burning. 

Diagnosis. — ^Tho condition has to be distinguished from the scattered 
crusts wUch occur in seborrhceic dermatitis of the scalp as a result of scratch- 
ing. The diagnosis can be made br the pre-existing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment. — ^Thesc cases are often resistant to treatment. The general 
health should be attended to, and often change of air is very beneficial. Local 
anti-seborrhoeic remedies should be applied, such as salicylic acid 3 per cent, 
in ung. sulphasia (B.P.), ammoniated metcriry ointment (10 pet cent.), 
quinolor ointment, or lotions of potass, solphurat. and zinc sulphate. 

(d) Aoint Keloid 

A h^rtrophic inflammatory condition occurring on the hack of the neck 
Jast l^hw the hair margia. 

Etiology and Pathology.— The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs the back of the neck, and friction appears to play a part in its production. 
The condition hae been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he conriders that it is produced by 
a combination of trauma and bacterial infection, he does not consider that 
the acne bacillus or the Staphylococcus pyogenes plays any part in its forma- 
tion. 

Symptoms.— The condition commences with small firm nodules, which 
gradually increase in and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — Adamson recommends X-rays ns the only satisfactory 
method of treatment. 


DERMATITIS DDE TO FUNGI 
J. RINGWORM 

.Etiology and Pathology. — Tinea or ringworm is the name given to 
ceitmn inflammatory affections of the skin produced by the growth in it 
of certain of the hyphomycetes or monlda. These fungi grow for the most 
part in the horny layer of the epidermis or its appendages, the hairs or nmls, 
and by their growth produce an inflammatory reaction. The fangi which are 
commonly seen in this country belong to three genera — the microsporon, 
the Irichophylon and the epidermophyim, the latter of which is characterised 
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cliolcAlly b; sot attacking th« To these must be added a fooith, 

which, though oi the esme familjr, U not osuaUv included under the tens 
“ringworm," namelj fattu, the fungus of which belongs to the genus /IcXorwn. 
The fungus of ringworm is transmitted to man either from another human 
being or from certmn animals, some fungi being onl^ found in man. The 
t jpes which are common in one country are not necessarily so in another, 
and in tropical zones a very large variety occur which arc not considered here, 
but arc dealt with fully in works on tropical medicine. The mlcrosporon, 
or small spoiod ringworm, attacks almMt entirely children imder the age 
of about IG, while the epMermophyton is not frequently seen in young children. 
The trichophyton, however, attacks childirn and adults indbcrinunately. 
The genera can usually be dutingtushed without dilTiculty from one another 
both clinically and by examining the hair or scales under the microscope 
in Uq. potaass. The different epeciea can, however, only be distinguished 
by tbcit cultural characteristics. Thesame ringworm fungus grows differently 
on different media, and in order to compoio cultures the fungus is by tacit 
agreement grown on what is known as Sabourand’s “ proof medium," for 
tbe reason that this observer baa collected and illustrated in his book, Lea 
Tetgnea, a very Urge number of the known ringworm fnn^. The common 
BoroencUture of the fungi is that adopted in this work. 

Rin^orm is found on the scalp, where it almost ooiversally travels 
along the hairs into the hair follicles, on the beard region, where the bsiis 
are often but not always affected, or oo the glabrous wn, where it umlly 
teenaias couffoed to the surface horny layer. The nails are also sometuses 
attacked. 

(a) RlXOWOnU 09 THE ScALr 

iEtiology and Pathology. — ^Ringworm of tbe scalp, tinea tormrona. is 
es.ocntiaIly a disease of childhood, the adult scalp being so rarely attaeked as 
to Iw conridered a curioaty. In this country about W per cent, of cases of 
scalp ringworm are proda«^ by the nacrosporon fungus, the largo majority 
of tueac being prodneed by a human apedes, ilicro^porm audowni, the rest 
(not more than about 5 per cent.) by the microepora of the cat, dog and 
sometimes other animals. Another 10 per cent, or eo of cescs are due to 
trichophyton fungi of which there are several speciee. The mlcrosporon 
fungus first attach the homy layer on the surface of the scalp ; it reaches 
the hair shaft at the mouth of the follicle snd grows down on and l^neatn 
the cuticle of the hair, destroying the cuticle and fibrillating the hair, and 
finally terminates in a fringe of mycelial processes Just above the expanaoo 
of tbe bulb of the hair. The o^celial processes on the surface of tbe bmr 
give off small round spores, which are packed so closely together that, when 
examined in liq. potassa) under a ^ineb objective, they are seen to form a 
thick tnosalo sheath round the hair. As a result of tbe damage producw, 
the haira first lose their elasticity and then fracture. This fracture usually 
takes place about }-inch above the mouth of the folb’cle. 

Symptoms.— •jywfwporon nnyirorm— In the bulk of cases the di^« 
begins with a small ciretilar scaly patch on the scalp. Very soon the hair on 
the patch ia noticed to be thinning. Several patches may appear simnltac^ 
ously. On close examination with a lens, these circular patches am found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
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promioent, giviog the patches a nutmeg-gnitet'Iike appeaiancs, and numozons 
brol^n hairs are seen. At the tdga some hairs may be foocd unbroken 
bat bent at eharp angles, aa thoagh a sort of greenatick fracture hod occurred. 
These hairs and the stumps are often covert with a whitish powder, wUch 
is the spore eheath zefen^ to above. 

On ptilling one of the stumps with forceps the former will come awaj, 
but usually breaks off above the hair bulb, leaving the latter behind ; a great 
'deal of perseverance is necessary to remove the stump intact. The hair 
thus removed and examined in hq. potass, has the appearances mentioned 
above, and in addition the fibrillation of the hair will be noted, especially the 
irregalar fracture of the distal end. In old-standing cases the regidar circular 
outline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scattered irregularly over large areas. The 
microsporon nagwotma contracted from ammals have similar appearances. 

En^krix ringworm . — The faugua of this type is not contracted from 
animals. The clinical appearances may be similar to microsporon ringworm, 
but two other types are seen. In some caeca no patches are present, but a 
general thick ecurfineas of the scalp ocenrs. On very careful search with a 
lens isolated stumps may be found scattered sU over tbe scalp. In other 
cases sharply defined bald patches occur, which on inspection show no 
stumps, .but every folUcuIar opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, ench as those devised by Whi^ 
field, one or more of these spots may be removed, and on examination the 
fungus can be demonstrsted. This ^pe is called black-dot ringteortn, and 
has to be distinguished from alopecia areata. 

When the stumps from an endothrix ringworm aio examined in lig. 
potass, under tbe microscope the spore sheath is found to be absent, the 
fungus being entirely inride the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which are divided 
up into small square, round or oval segments, the whole having a ladder- or 
chain-like appearance. 

Ectothrix ringworm . — The fungus which produces this type is of animal 
origin, and generally produces a much more inilammatoty ty^ of lesion than 
the o^ei varieties. In the majority of cases euppuiation occurs, the fungus 
itself being lesponrible for pus formation. These suppurating ringworms 
are spoken of as kerion cclti. The affected area U much swoUeu and red, and 
often raised conrideiably from the autroanding skin. The swelling ia boggy 
to the touch, and often gives the sensation of fiuctuation, which to the im- 
initiated suggests abscess formation. On the surface pus ia seen to exude 
from numerous follicular openings, but broken hairs are also seen. These 
if examined in llq. potass, show fungus, both within and without the hrir ; 
the cuticle is destroyed and the mycelium has rimilor characters to 
the endothrix fungus, the spores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis. — ^This is usually rimple, tbe presence of the stumps containing 
fungus bring diagnostic. In cases where etumps are few in number, great 
help can be obtained by examining the child’s scalp under a mezcuzy-vapoui 
lamp, screened by what is known as “ "Wood’s glass.” In microsporon ring- 
worm the affected stumps fluoresce brilliantly and can be readily seen. This 
method is particularly valuable in determining whether a case is cured after 
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may form. This is well bocq in some tropical varieties, Buch os tinea imlricala, 
where the whole body is covered with concentrie ring-fonnatioiu. 

2. 7*1 wo erum.— This condition, aUo known aa dhobie itch, is produced by 
the genus Epidemyophjton. It u so named because of Uie commonly held 
view that clothes arc infected by the washerman or dhobie. Originally a 
tropical type, it is now citromely common in this country, being much more 
often seen in private than in hospital pmctico, and almost entirely in males. 
It is Qsually seen as a superficial, flat, brownisb-rcd patch sitnated bilaterally 
on the inner surface of tno thighs in their upper third. The patches usually 
meet on the perineum, and often involve the whole scrotum, and sometimes 
spread forward into the groins. The patches, which were formerly known as 
tezetna ntar^’narum, have a vetj sharply defined margin, which is very 
slightly scaly, hut no vesicles arc present. Scrapings from the scales show 
a chain-like mycelium. The patches, though usually confined to this region, 
are occasionallv seen on the umbilicus and in the axillm, and are frequently 
associated with one type of ecietnatoid lingwonn seen between the toes. 
There is generally intense itching felt in the patches. 

3. Eaemaloid nnjtcomii.— There are aeverai varieties of this type seen. 
The commonest ia that which occurs between the tote. It occurs first oetween 
the little and fourth toe, and is gonerallv bilaterah The sldn in the web of 
the toe becomes thickened, whitl*h aod sodden, and fissnriog is prone to 
occur. It may spread to adjoining intecdigital spaces, and on the dorsum 
and sole of the foot. In severe eases this area becomes coveted with vesicles 
or large blebs, which may become pnnilent. It is not always easv to demon* 
stnte the fungus in the thickened elda between the toes ; eonsiasrable time 
must bo given to soaking in Uq. potossm tho skin remov^, and many elides 
may have to be made before tbo search is rewarded. 

The most common typo seen on tho bands consists of rather sharply 
circumscribed patches of a vesicular dertoatitis. They may ocenr on any part 
of the hand or fingers, and are generally single and unilateral. They spread 
slowly, Atul are it^y. The lesions are usually produced by tho trichoph^u 
fungus. The demonstration of tho fungus is necessary to distinguish them 
from other forms of localised dermatitis. ^Vhen the lesions occur on the 
palm much thickening of the homy layer is produced, and crocking in the 
deeper folds may take pUco. 

In another form an acute dermatitis which may involve both hands and 
feet, is set up, os has been shown by Whitfield. The coses are clinically 
irullstinguiahnblc from the type of acute dermatitis known as dysidtosis or 
cheiropompbolyx, and in all such coses a careful eraminstion most be made 
fora nngworm fungus. 

4. I‘m{vlar hody rin^jvorms . — ^Theso occur in sharply defined patches, 
ebiefir on the limbs and neck. Tho patches are of dull red colour, and sharply 
raisca from the surrounding skin ; toey have a soft boggy feci, and pus can 1 m 
seen exuding from the follicles. The fungus in this case is usually of the 
eclotbrii variety. 

Diagnosis.-~Tbu is otjy difilcolt in tho aente eexematoid varieties, when 
it must ^ dutlnguishcd from cheiropompholyz and the localised forms of 
demutitis and eexetna. This can only bo done with certainty by demon* 
stratiog the fungus. Tbo circtnaU patches Lave to bo distinguished from 
teboRbtEic dermatitis and tho scaly streptococcal lesions, and on the face from 
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and asymmetrical distribution, will enable a diagnoris of ringworm to be 
made. 

Treatment. — ^Tbis is simple in the flat body patches and in tinea cruris. 
Tho number of antiparasitic remedies m large but the most satisfactory is 
fuchsia paint (Castellani). This is painted on the patches once or twice 
daily, and can be used in the most infixed cases. Other preparations include 
ung. ac. benzoici co (B.P.C.) (Whitfield's Ointment) and liq. lodi mitis (B.P.). 
Host patches Trill clear up in a week or two with those remedies, but it is well 
to continue them fox some days aBer the lesions bare disappeared in order to 
prevent recurrence. 

Acute eczeznatoid ringworm of the toes are best treated with fuchsin paint. 
Chronic cases can be treated with Whitfield's ointment, the sodden epidermis 
being removed daily after washing with soap and water ; it is weU to use 
tliia intermittently for 3 weeks at a time, powdering the toes well with a 
bland powder during the alternate 2 weeks, in order that tho keratolytic 
action of the salicylio acid may aubade and give a better indication of the 
results of treatment. 2n resistant coses 2 per cent, dithrsnol ointment may 
be used. These cases are alwa^ resistant to treatment, which requires to 
be carried on for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the preparations mentioned above. The suppurative 
type can also be treated with 1 in 1000 acriflavine, or 1 in 4000 pcrchloride of 
mercury dteseing, and subsequently with Whitfield’s omtment, if not cured by 
tho former methods. Besistant cases respond well to X-rsy treatment. 

(d) RmowoRM OF THE Nails 

This is fortunately not a very common afiection, but occurs with suiBcUnt 
frequency to be on t!^e look out for it. It may be caused by the endothriz or 
ectothriz fungus. 

Symptoms. — Usually several but not all the naib are afiected. The disease 
usuaUy commences under the free end of the nail, and travels slowly upwards. 
The nail bed becomes much thickened, and the epithelium sodden, and can 
be scraped away. As the fbsease apeeada the naQ becomes a greenish-grey 
colour and separated from its bed ; ^e growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, ezposiug the underlymg sodden nail bed. Very 
rarely the sides and base of the nail may bo primarily affected. The toe 
nails are frequently affected in interdigital ringworm of the feet. 

Diagnosis. — ^The diagnosis has to he made from eczema, psoriaris and 
sypAiffs. Til's can oaiy be done with certaiaiy’ by dadia^ the /angas. 
Portions of nail near the growing edge should he taken and soaked for some 
hours in liq. potassso. The under eniface is then scraped and mounted, 
and a search made ; and this may reqolre several preparations before the 
mycelium is found. Onltmes can often be made direct from pieces of nml j 
but contamination is very freqneni. 
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m »7 form. This is iren acea in come tropical varieties, such as rinen $mWoa/o, 
■where the whole body is covered -with concentric ringdormations. 

2. rinea emria . — Tliis condition, also known as dhohie itch, is prodnced by 
the gcnns Epulfwuyp^iyhn. It is 80 named becaose of the_ commonly held 
view that clothes are infected by the washerman or dhohit. Originally a 
tropical type, it is now extremely common in this eonatry, being much more 
often teen in private than in hospital practice, and almost entirely in males. 
It is osually seen as a superficial, flat, brownish>red patch situated bilaterally 
on the inner surface of the thighs in their upper third. The patches usually 
meet on the perineum, and often involve the whole scrotum, and sometimes 
spread forwartl into the groins. The patches, which were formerlp known as 
Ksana tnarfftnclum, have a very sharply defined margin, which is very 
slightly scaly, but no vesicles are present. Scrapings from the scales show 
a chaindike mycelium. The pat^es, though usually confined to this region, 
are occasionally Been on the umbilicus and in the axilla, and are frequently 
associated witu one type of ecrematoid ringworm seen between the toes. 
There is generally intense itching felt in the p.itche3. 

3. Ectemefoia rinjirorms,— There are several varieties of this typ seen. 
The commonest is that wUch occars between the toes. It occurs first tetween 
the little and fourth toe, and is generallr bilateraL The skin in the web of 
the toe becomes thickened, whitish ana eodden, and fissnring is prone to 
occur. It may spread to adjoining iotenligital epaces, and on the dorsum 
and sole of the foot. In severe cases ibis area becomes covered with vesicles 
or largo blebs, which may become porulent. It is not always easr to demon* 
strate the fungus in the thickened sldn between the toea ; consiaemble time 
most be given to soaking in liq. potassn tho skin remov^, and many slides 
may have to be made berere the search is rewarded. 

The most common type seen on the bands consists of rather sharply 
circumscribed ptches of a vesicular dermatltia. They may occur on any part 
of the hand or fingers, and are generally single and nnilateral. They spread 
slowly, and are itimy. The lesions are nsualiy prodnced by the triebophyton 
fungus. The demonstratioa of the fangus is necessary to rligttng iiiah them 
from other forms of localised dermatitis. IVlieo the lesions occor on the 
palm moch thickening of the horny layer is produced, and cmcldog in the 
aeeper folds may take place. 

In another form an acute dermatitis which may involve both hands and 
feet, u set op, ss has bceu shown by ^?hilficld. The coses are clinically 
iadistingnishAble from the type of oente dermatitis known os dysidioais or 
cheiropmpholj'x, and in all such coses a carefnl examination most be made 
for a nugworm fungus. 

4. Pustular body rirupporma . — These occur in sharply defined patches, 
clueQv on the Umhs and neck. The patches ore of dull r^ colour, and sbaiply 
raised from the turroaodiug sldn ; they have a soft boggy feel, a^ pus can M 
seen exuding from the foUicIea. The fungus in case is nsnally of the 
ectothrix variety. 

Diagnosis.— This is only diHicult in the aouto eoxematoid varieties, when 
it moat be distinguuhed from chetropompholyx and the localised forms of 
denzmtltis and eczema. This can omy be done with certainty by demon* 
strating the fungus The circiaate patches have to be distinguished from 
scbotrhcnic dermatitis and the scaly streptococcal leeions, and on the face from 




' RINGWOIIM OP THE NAILS 1453 

pityriasis eimplex.' The presence of fan^, and the ease Trith which patches 
leniond to "Whitfield’s omtmcnt, well as the tenden(7 to ring-formation, 
and ar^metrical distribation, will enable a diagnosis of ringworm to be 
made. 

Treatment. — ^This is simple in the fiat body patches and in tinea cmris. 
The number of antiparasitic remedies is large but the most aatisfactory is 
fnchsin paint (Cast^ni). This is painted on the patches once or twice 
daily, and can be used in the most inflamed cases. Other preparations inclnde 
ung. ac. benzoic! co (B.P.C.) (Whitfield’s Ointment) and liq. lodi mitis (B.P.). 
Hoet patches will clear np in a week or two with these remedies, but it is well 
to continne them for some days after the lesions hare disappeared in order to 
prevent recurrence. 

Acnte cczematoid ringworm of the toes are best treated with fuchrin paint. 
Chronic cases can be treated with Whitfield’s ointment, the sodden epidermis 
being removed daily after washing mth soap and water ; it is well to nse 
this intermittently for 2 weeks at a time, powdering the toes well with a 
bland powder during the alternate 2 weeks, in order that the keratolytic 
action of the saUcjlio acid may aubride and give a better indication of the 
zesulta of treatment. In resistant cases 1 per cent, dithianol mntment may 
be used. These cases ore always resistant to treatment* which lequires to 
be carried on for long periods. 

The acute eczematold ringworms of the bands are often made worse by 
strong puositkides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the prej^ratioos mentioned above. The soppuiative 
type can also be treated with 1 in 1000 acriflavine, or 2 in 4000 potcnlorido of 
mercury drceeing, and eubseqnonUy with Whitficld’e ointment, if not cured by 
the fi)zmer methods. Beeistant cases respond well to X-ray treatment. 

(d) RmowoRM OF THE Nails 

This is fortunately not a very common afiection, but occurs with saiHcient 
frequency to be on the look out for it. It may be caused by the cndothrvx or 
ectothrix fungus. 

Symptoms. — Usually several but not ah tbe noils are affected. The di^ase 
usually commences under tbe free end of the nail, and travels slowly upwards. 
The nail bed becomes much thickened, and the roithellum sodden, and can 
be scraped away. As tbe disease spreads the nau becomes a greenish-grey 
colour and separated from its bed ; me growing edge can be seen aa a yellowlso 
li p p- above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely tbe sides and base of the n^ may bo primarily affected. The toe 
nails are frequently affected in interdi^tal ringworm of the feet. 

Diagnosis. — ^The diagnosis has to be made from eczema, psoriasia and 
^Inlis. This can only be done with certainty by finding the fungus. 
Portions of nail neat the growing edge should be taken and soaked for some 
hours in liq. potass®. The under surface is then scraped and mounted, 
and a search made ; and this may require several preparations before the 
mycelium is found. Ooltnies can often be made direct from pieces of ntal ; 
but contamination is very frequent. 
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Treatment. — ^The nail most be remoml, either rargically or by soften- 
ing in strong potash and scraping it avay. Afterwords one of the stronger 
anti-trichophytic remedies can be applied. Norman Walker recommends 
coTcnng the affected naffs with lint soaked in Felling's eolation and 
applying a rubber finger-stall for 24 honta or longer, so as to remove the 
noil completely. The solution most not be applied to the surroonding 
skin. 

2. FAVUS 

Favus b a disease dno to the growth of a fungus allied to ringworm, 
belonging to the genus ^chorion. It differs from the former in its tendency 
to form thick, yellow, circular cups which cause local scarring and atrophy 
of the hair folh’cies. It is a much rarer disease in this country than formerly ; 
hut cases are still occasionally seen. 

Symptoms. — Fnrus att.acka the $eatp, the glabrous skin and the nails, 
and has been recorded on the mucous membranes. On the scalp it may 
appear as one or more circomseribed scaly patches with broken batrs, much 
like a microsporon ringworm, though fewer of the hairs are broken than in the 
latter condition. The infected hairs flaoresce under Wood’s glass, the colour 
being more purple and loss green than in microsporon cases or it may appear 
as a coUccrion of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin and having a central depression, throngh tho centre of 
which tho hair projects. This is the favus cup or sentuium. Very large 
areas of the scalp may bo involved is the process, the whole having a honey* 
combed appearance. Where the disease has been enred, scare and p«^ 
manent alopecia arc left. la sectioa the yellow enp is seen to be made np of 
masses cl mycelium radiating from the centre. Favus on tho gtclffotu tkin 
shows a somewhat similar appearance, a collection of bright yellow cups 
forming s massive cmet, the whole being surrounded by an inflamioatory 
zone. When seen in this country the Iwons are generally very few in 
number and on tho exposed parts, but in some countries where the disease 
is common the whole body may be covered with great masses of favus 
scutnla. Favus of the glabrous skin in this country is often of monso origin, 
and a different spcacs to the scafp favus. Favus of the noiTs has somewut 
similar charsctenstica to that of nngwonn of the nrils. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-rays. The risks of alopecia mentioned in the treatment of ringworm 
need not be consdered here, as alopecia will result iu any case from tbe 
disease. As a preliminary to X-Itay treatment the crusts should be removed 
and tbe scalp cleaned up with appropriate antiseptic applications. 

In body favus tho scutula mast be removed, and the patches treated with 
cither Whitfield’s salicylic and beozoio ointment or a 0 5 per cent, dithranol 
ointment. 

Favus of the nails is treated in the aame way oa ringworm of thoso parts, 

3. MONIUA INlTCnOX 

A good deal of attention has recently been paid to lesions closely resem- 
bling those produced by tbe ringworm funp, but attributable to the growth 
ol yeast-like organisms rescmbhng those fonnd in thrush, lesions are 
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chieflj found in moist situations, such as the groins, under the breasts and 
between the toes. The same fungoa has been found to be responsible for a 
sodden condition between the fingers, to which the name erosio hlastomycdica 
interdigitdlis had fonnerly been applied. It has also been found in the nail 
folds, producing a curious bolster-like swelling of these structures, and has 
also attacked the nail beds themselves. 

Scales examined in liq. potass® show spores packed clcsely together in 
gro^ with only few short mycelial filaments. 

The trealment of theae conditions is similar to that employed in ringworm. 

4. TRICHOPHYTIDES 

Of recent years a variety of generalised emptions have been described 
in association with cases of fungus affection. These have been shown to 
be produced in a way analogoos to that in which the tsbercnlides are pro- 
duced in cases of inberculoeis (see p. 1478). In certain fuugus affections 
the skin becomes sensitive to the toxin of the fungus, as can be demonstrated 
by intradermal iniectlon of cxtracta of the fungus concerned. It is ptesnmed 
that either the itmgos itself or its toxins enter the circulation and that 
eruptions at distant sites are thus produced. 

The eruptions vary considerably in type j the lichenoid variety, con- 
sisting of numbers of pinhead-sized papules scattered over the trunk and 
analogous to the lichenoid tuberculide, u the commonest, but eczematozts, 
Bcarlatiniform, morbilliform and urticarial eruptions have been described, 
and also lesions tesembllog erythema multiforme and erythema nodosum. 
Many of the vesicnlat eruptions of the palios and mIcs, associated with 
iatermgital ringworm of the feet, are behoved to be trichophytides. 

The eruptions are described as mictospoiidcs, trichopuytides, epidermo- 
phytides, favides and levurides, according to the nature of the primary 
affection, the last named being associated with monilia infections. 

The diagnosis reals on the presence of an existing or recently pre-exasting 
fnngua infecrion, together with a proved cuti-eensitiveneas to the toxin of 
the appropriate fungus. 

Ko epecial treatment is required beyond that rec^uired for the primary 
affection, together with palliatiye treatment of the lesions. 


5. TINEA VERSICOLOR 

This is a superficial infection of the horny layer with, the Microsporon 
furfur. 

Symptoms. — It usually forms very thin, greemsh-yellow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur cHefly in people who wear thick woollen 
underclothing and perspire freely. If toe patches are scraped scales can be 
removed, and these examined in tig, potass® show thm mycelial threads with 
large round spores among them. 

Treatment.— The treatment is the same oa for other body ringworms, 
salicylic and benzoic acid ointment or a solphorons acid lotion causing rapid 
cure. The underclothing should, however, bo sterilised, or reinfection will 
occur. Precautions against over-clothing should also be taken. 
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fi. EltmiRASSlA 

This is aa nncommoa disease is this countrj, and is dne to the infection 
ol the homy layer with an extremely small fangus, the ilicrotpoTott minv- 
tmimum. , , 4- i t' 

Symptoms.— The aflectios oetura es eopcrficiil, rcddisli-ycucrr patches 
and plaqaes, mors or lei’s symmetricaUy arranged, chiefly in the groins 
and axiUee. 

Diagnosis.— The malady is to ho distingnished chiefly from tinea cruris, 
and this can readily be done by noting the size of the mycelial elements 
under the mictoscope. In erytlirasma they afe bo small is to re4ulre a 
Yj-inch objeciive.and under it appear as small bhad-like chdiiis, with maseet 
of Bpotes interminpled, while in tinea Cruris chaindike m^c^Unm can Catily 
bo seen under s J-mch ob)ectire. 

Treatment.— The treatment is the same As fof filtyriasis vcrsic’blitf. 

7. LEPonmix 

This la a not very uncommon ailcctioa ol the axillary halm in which they 
become sartounded with dirk reddish concretionl 

Acetrrdiag to Casfellaai, this affection Is canned by a bicinarydike ioogc^, 
raeardia ttnvii, acting ih symbiosis with A ted pigment-forming coCcut, 
micrococcus eorfel/anii , 

The treatment consists in dabbing (be Affected hairs (wire ^aiij ^Hh 
alcoholic formalin (2^t cent.}, And nibbing fh at night n 2 (o 5 per debt, 
sulphur ointment. Calamine lotion may m used to allay any irritation 
caused by the treafmeot (CastellanI). 


DERMATITIS DUE TO ANIMAL RARASItES 

The aflections of the akin due to animal parasites are Of o mixed ranety, 
but ioT general purposes may bo classed under the supeifidal dannulwt. 
Animal parasites produce their cffecta on the skin either by puncturing and 
injecting ao irritating substance or by burrowing iu the akin ; but what have 
chiefly to be taken into conridcraUoa are tho secondary effects produced 
by the irritation these creatures produce. In tropical coontriea tho 
of animal pararilca which ptoduoe' skin leiidhs ia very farge'; it is proposed 
here, however, to consder only those seen commonly in tins country. 


I. BITES AND STINCS 

The common flea, the bed-hug, goats and the jpediculus family sry the 
common biting Insects seen in this cctantry, wldlc of tho siirigirig insect 
bees, wasps, hornets and ants may be mentioned. Excluding ptdi^i, 
which require more detailed description, the lesions produced by all these 
insects are wheals of varying rirc, depci^ing on the particnlor insect, apd 
also on the susceptibility of the person attacked. The leaiocs are fanuliar 
to all, and require no detailed description. 
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Treatment,— As inost_of these stings are doe to an aad Irritant, the 
application of weak eolation of ammonia and other alkalis gives most relief. 
In the case of the bee the sting should be removed if still in the nlriii 

2. PEDICOLOSIS 

Three forms of p'edicnli httaek man: the Pedieulus cdpitir, the P. 
vsstimeTitdrum or to^onr, itai tht Pidiailus or Phlhirivs pilbis. . . . 

The first two are merely varieties of the same spcHcs — the Pedieuliu 
humanus fmiumts. — 

Pedicueosis Capms,— ^ttolo^.— ThU iondliion is caused by a small 
inject, 2'5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, to the former of which are attached six legs, each being 
provided rritb a hook*like extremity, with which it hangs on to the hairs. 
The head is small, oval, nnd ^omded with two antehnic. a powetfol mandible 
and a proboscis with wluch it panctnres the skin in order to snek the host’s 
blood. This variety is fonnd among the scalp hairs, chiefly in female children 
of the lower classes. Pedicoli breed inth great rapidity, laying their eggs 
on the hairs. The eggs are contained in a chitinous, ovoid cell, with a 
znovablo lid or o^rcuTnm, and are known as mts; they are laid from 
the tealp outwards, and each is etubk on to the hair by a drop of cement 
extruded by the female as eHe moves along the hair. Nits can only be 
rehtoved by tmthresding them from the hiira. 

Sympfoms:— Itching is the only symptom produced by the P. ' 
capitis, and this is dne to an irritating anhstance injected by the insect when 
it bit^. A ibr^ number of infested inSividaais lekl no itching ; they are. 
however, a source of danger, as they inf^ otheia. li the itching ii severe, 
scratching follows, and this frequehtly can^s impetigo conta^osa, which 
is most marked at tire back of tie fcalp, Airt mar sjnwd to the vertex, erentu* 
ally involving thd whole scald and diatting the hair down among thick ernsta. 
Similarly it may spread tb the back of the neck and shoulders, and involve 
large artas of the body. Even when impetigo is abient, the presence of 
scrotclt matifd on the back of the neck and sbonldcrs is almost diagnostic 
of P. capitis. 

Du^nosis. — ^AU cdses of impetigo of the scalp, especially in children, 
should be examined for pcdicnli. The diagnoss is easily made by finding 
the pinhead-sized, wiutej.sHny oval bodies attached to the base of the hairs, 
and in had cases the tcsaspaceat Iktie iOsects iheiasehrei can be seen 
scuttling about among thC hdirs. 

Treatment. — The insfeetd dre ed^ to loll; But the nits are more re- 
tisfant. Recent work has tended to discard the older remedies, and benzyl 
benzoate and lethane 384 special arc now mostly nsed. Benzyl benzoate 
emniBion (N.W.F.) can be used, bht Blackstock finds " ascabiol ” (new formula) 
less irritating. The cream is coated with the emulsion on the first day and the 
head is washed on thd second day, the emnltion causing the nits to be easily 
combed ont of the hair. In bad cases a second application can be znadeJ 
Lethane special is nsed os a hair oil. Baxton recommends that it should be 
rubbed into the hair and that the' hair should not be washed for a week. In 
very heavily infested cases washing may pr«:cde the application of the ofl. 
The nife are not so easily removed after lethane oil as after the benzyl benzoate 
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cmolsion. Anj impetigo remaining can be treated as already described 
{pp. 1430, 1439}. 

P£Diccrtosrs VcsTTKESToirtra. — Etiology. — Tic cansatire parasite iaa 
exactly the same anatomical character os the preceding, bnt is nsnally 
slightly larger, up to 3 to 4 Dim. m length. It is not rcjy common in dwl 
life, being only seen in the habitufa of tha casual n-ard and the common 
lodging-house. In the IVar 1914-18 it became one of the chief cauica of 
sick Tcasian, being almost universal in its incidence and causing an enormous 
amount ot skin d^ose. It most also be remembered that it is the carrier 
of typhns and trench fever. 

Tue insect lives chiefly in the clothes, coming on to the body in order to 
feed ; it is chiefly found, therefore, in those parts of the clothing which come 
into most Intimate contact with the body. In civil life the PedicuJut vesti- 
meniorvm is rarely seen, but its nits may be found in the seams of the under- 
clothing o! infected persons. Occasionally in heavily infested people nits 
may be found on the axillary, pubic and perineal hairs. 

Symptoms. — The skin lesions In this condition arc mainly th(»e 
produced by scratcluag. Closely placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption hu a cbaractcristic distribution and t 3 :pc. In civilians, it is most 
marked about the bock of the shooldcm and around the vaist and upper part 
of the buttocks. In soldiers, it is even better marked on the legs and about 
the knees, owing to wearing the puttee. The lesions in earlier cases are 
papules, surmounted by hemorrhagic crusts and linear excoriatloas. In 
cases of longer standing, areas of eczematisation and lichenification occur, 
and the sldn becomes irregularly pigmented. Septic complications are not 
very common in dvU life, but lo the field are the rule. Boils and linear, 
guttet-ehsped ulcers, described under ecthyma on n. 1438, am extremely 
common under these latter conditions, chiefly oo the lep. 

Diagnosis.— This has chiefly to be made from ecabiea. but the presents 
of the burrows and the distribution of the rash— described in detail in the 
arUele on that disease (pp. 1159, 1160) — should enable a diagnosis to be made. 
From sciule pruritus tbe diagnosis cao only bo made by finding lice or their nits. 

Treatment. — Dirinfcction of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nits on their hairs, 
m which case the latter should be cut short or shaved. Host local sanitary 
authorities will cany out the necesaa^ disinfestation if dnlj notified ; the 
methods employed scarcely come within tbe scope of tlw work. Local 
lerions can aiterwards bo treated irith sedativu lotions and creams, snd 
impetiginous ledoos as already described (p. 1430). 

PEDicoiosia Pdbis. — ^^E tiology. — The Petlicubn ot PAtAinw 1“* 
a diflerent appearance from that of the above-mentioned varieties; the 
body is shorter, wider and almost triangular in shape. It is usually about 
1*5 mm. long and about tho same width, and is provided with six legs, which 
are more curved than in PedicuJus humanus and are also provided with hook- 
lik« extremities. Tbi.i loiwe can more with considerable rapiity along the 
hairs, hut haa very limited powers of mo^‘cme□t on a flat surface. When 
found among the hairs it U seen clinging with its legs to two adjacent Lairs. 
Its eggs, which are grey in colour, ate laid in the same manner as with other 
varieties. 
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The pabic louse is found almost excluaivelj in the pubio and perineal 
hair, but in severe cases the hair In front of the abdomen, chest and thighs 
may be infested, as may also the axillary hairs, the beard, the eyebrows and 
mlashes. It is extremely rare on the scalp. It is usually transmitted 
drang coitus. 

Symptoms. — ^There are two main symptoms, itching and the presence 
of small bimsh stains on the skin. The itching is often intense and 
may lead to loss of sleep, bnt is localised to the area attacked. Scratch 
lesions are not very common, doubtless owing to the protection afforded by 
the stout pubic Lairs ; they do, however, occur. The bluish stains found 
on the skin in regions infested by the crab-louse are now known to be pro- 
duced by the bites of the insect. They ate 4 to 10 mm. in diameter, not 
raised aoovo the sldu, and do not disappear on pressure. They arc known as 
macula ceprujea. 

Diagnosis. — ^Ttus is made by finding the louse and its nits attached to 
the base of the hairs. 

Treatment. — ^The best results are obtained by clipping the hair short 
and rubbing in 6 per cent, betanaphthol ointment. Ung. hydrarg., phenol 
lotion {1 in 40), and petrol are also nsed, but the former of these may set up 
a severe dermatitis if not carefully used. K. MeDanby recommends a 5 per 
cent, emolsion of lauryl thiocyanate. On the eyelashes, the insects and their 
nits should bo removed by forceps. 

3. SCABIES 

Etiology. — Scabies is a disease caused by a spider-like, acarine 
parasite, the Sarceptes scaUei. The acari form a large group of animal 
parasites which attack man and the lower animals. The parasite generally 
found in man (var. hominii) is a special variety and is not contracted from 
animals. Various other acari, however, which attack animals may aUo 
attack man, but they do not produce identical symptoms. 

The Sarcoptes saibiei, commonly spoken of as the acarns, is a minute 
round hodv, just visible to the naked eye, and of white shining appearance. 
The body bears eight legs, which differ in the two sexes. In both sexes the 
two anterior pairs bear suckers ; in the male the third pair bear long bristles 
and the fourth pair bear suckers, wlule in tbe female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the homy 
layer of the akin to lay her eggs. If undisturbed the female may live for 
2 to 3 weeks and W up to about 30 eggs. The eggs are laid in the burrow 
and the yonng batch out there, the complete cycle from egg to mature acarns 
being completed in about 10 days. The larvso, however, hatch out in 3 to 
3J days. 

The female acarns has certain favourite sites for burrowing, namely, the 
gemtals, the fronts of the wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbo^ra, the anterior axillaiy folds, the 
nipples in women, '^e umbilicus, the rides of the gluteal cleft aud lower part 
of buttocks, the &ont of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently affected. 

Symptoms. — The eruption of scabies is of two kinds — the acarine 
burrows and tbe follicular papular eruption. The burrows occupy the sites 
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Mined »boTe. They are epen inert tleatly on tlift handa, where they osmDy 
fonn thla, snnoas unea> from a miOixnrtre op to a centimetre in length and 
occaaenally even longer. The hntroir is generally eanly seen, as dirt 
accomnlatea in it. hot quite often it can only be rec^nlscd by a lens. The 
oldest part of the burrow has a apUy mooth, while at the other end the 
BmiU white body of the acaru*. with a black spot in it* fore part, can be 
easily ecen with a lens and often with the naked eye. Frequently a clear 
resicle or vesicles are seen beneath the barrow, bat os a role on the band* 
no redness is present nnlees second&iy infection has occurred. When blisters 
are present, secondary infection is frequent, and pustular, weeping and 
CTUst^ areas are produced. In other ctes veaielea ate not conunoa, but 
a large pes'szed papule usoally underlies the burrow, and the buRov 
itartf ana its aearus are not so eanly seen ; these lesions are frequently 
seen on the penis, scrotum and anterior axillary folds, and are usually 
disgnoetie. 

The follicular papular eruption is arranged in smaller or larger drcles 
round the areas where tbe borrowB occur. The main distribution is on the 
anterior aspect o! the body, from the nipples to the knees, and in a scou' 
circle around the anterior axlUaiy fold. The baek U free, except in seTerc 
cases, down to tbe top of the glateal deft, but scratch lemons occur on the 
lower part of the buttocks, where ecthyma is often a oomplicatioa, and on 
the back and inner parts of the thighs. On the limbs the eruption occupaes 
both front and back of tbe forearms, up to about tbe centre of the arm, Md 
also occurs around the ankle*. The lesions are first pinkish or whltiah 
elevations of ecattered hair follicles, but soon they bc^me covered with 
bloodstained crorts from ecntehlng. linear eenteh marks ere rare In 
ecAbi». The work of J. ^V. Munro enggrets verr strongly that tbe follicolar 
lesions arc produced by the acarino hrvm, and if. hlellanby conhms this, n 

In old-etsodlng cases almost tbe whole body rosy be aSbeted, though 
the face end scalp are prectiesUy never attacked in adults { but in mall 
children even these sreas may soDer. 

Animnl Scclnn. — Scubfea may be caught from the lower otumals, especi- 
ally domestic pets such as eats and dogs. In these casrs the oesri do not 
burrow on the human skin and the disease dies out if the infected animal is 
removed or treated. 

Diagnosis.-— In well-marked oases no diSicnlty arises, as the bunews 
can be seen, but in treated cases the diagnosis may be very diiScolt and a 
diagnosis from pediculoas may have to be made. Also the two conditions 
may occur together. The dlstribation and character of tbe rash will vsuslty 
settle tbe point, but a careful search with a lens for barrows and acari should 
alw^s be made. 

Treatment. — Tliis depends as much on carrying out the detail as on the 
actual parasitidde used. Of the numerous aubstances which have b«n 
recommended, only two, sulphur and bcnrrl benroats, aro o«d oa any Isrg® 
scale, ^though sulphur is very efficient, 1t has a tendency to cause denns- 
titif, which is very rare with beniyl benroate, and tbe latter is less rocafl. ^ 
use. Denryl benroate is b«t sppl^d m tbe form of an emulsion containing 
not Im than 20 per cent, of the urug. Tbe benryl benzoato emulsion (K.W_,F.l 
containing 2S per cent, is a tuitsble preparation. To treat a cw the potient 
shouhl take a hot bath and rub hisuelf all over with soap and * rough uanooh 
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No scrobbing-brush is necessary or desirable. After drying, the emolsion 
is painted all over the body from the neok dovniTrards and allowed to dry on 
the skin. A second application is then painted on. Clean clothes should be 
put on and the dirty ones sent to the -wash z it is unnecessary to disinfect the 
bedding. On the foUo^ring day a cleansing bath is taken. In most cases a 
single treatment is sufHcient to cute the disease, but some authorities recom- 
mend a second treatment either on the following day or a week later. If 
sulphur is used, un^. sulphum (B.P.) should be rubbed into the skin daily for 
3 days after a prehminary batn but no further bath should he taken till the 
fourth day, when the treatment is finished. Instead of sulphni ointment, 
ung, potassii polysulphidi (B.P.C.) (Marcussen’s or Danish ointment) or 
dimethyl-diphenylene-disulphide (mitigal) may be nsed. 


B.— THS DEEP INPLAMMATORy DERMATOSES 

Under this heading are inclndcd those infiammatory conditions which 
start in the dermis or nypoderm, and only involve the epidermis secondarily. 
It is often easy to deciae clinically whether an It^ammation starts ia the 
dermis or in the hypoderm, and einetly these conditions should be described 
separately ; but as the same exciting cause may often prodnee either con* 
dltioo, it is simpler to describe them together. 

The causauvo irritant may reach the point attacked in three wavs— 
namely, (]} through a crack or pnneture in the epidermis, (2) by the mn- 
phaties, or (3) by the blood etream. In the first group are included those 
cases in which oertoin chemical poisons are jstrodaced Into the skin by the 
bites and stings of insects (already dealt with on p. 1456), and cases in which 
micro-organisms are Introduced into abraaioiis, as in the case of erysipelas 
from the streptococcus (p. 20), syplulitic chancre from the Sjnrowata 
palUda (p. 206), soft sore from Ducrey’s bacillus, lupus vulgaris and lupus 
verrucosus from the tubercle baciUos (pp. 1476, 1478), and actinomycosis, 
spoTotricbosis, etc., from certain fungi. The second group ineiudea certain 
lerions produced by bacterial irritants, sucb as are seen in the lymphangitic 
abscess in tuberemotis and the sporotrichial gummata. The third group 
includes the drug eruptions and other dermatoses, which are labelled tosJe 
eruptions and wmeh are presumably due to chemical pobons droulating in 
the blood, and also eruptions due to the circulation of micro-orgamsms, 
sucb as are seen in tbc eyphilides and tuberculides. For eonvemence of 
description it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings-~(l) the tosjo eruptions, and (2) eruptions 
prodneed by Jiving organisms. It must be nnderetood, hoTs^evpr, that lo the 
present state of knowledge the setlology of many o! those included In the 
former group b still very obscure. 


TOXIC ERUPTIONS 

It b practically impossible to produce experimentally in animab any of 
the toxic eruptions, owing to the fact that no animal has a sldn comparable 
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to that of '■nftTi. Consequently, all oar eiperimental knowledge of toxic 
eroptions has to be derived from the observed effects of drags and food- 
stafe on the hnman skin. It is, therefore, proposed to considet fint the 
eruptions produced by these Bubstenccs. 

1. DBOG ERUPTIOKS 

These fall into two great classes — those jj^uced by non-protein-contrin- 
ing and ^ose product by protein-containing drugs. Extorts of organs 
given by the mouth rarely, if ever, prodace eruptions and ate, therefore, not 
Specially considered. 

(a) Norr-PnoTEis-CosTAEajra Dbcos 

These include all the ordinary galenicals. 

Two classes of eroption are produced by non-protein-cootaining drugs, 
(1) Non-BpeciSe eruptions, which may be piodnced indiscriminately by many 
di^erent orags, and (2) specific emptions, which are pecnliar to certain drugs. 

(I) Nos-Specoto Eaumosa 

Symptoms. — These are generally erythematons, nrticaiial or purpuric. 
The erj^ematons rashes may be ecarUtinifona, morbOUform, or, more 
rarely, of tbe erythema moltiforme type ; sometimes the leaiosa are vescnlar. 
Urticarial lesions are nsaolly of the simple ortiearia type, but occasionally 
the giant forms are seen. Porpurie lesions are o^n erythematous st the 
start and develop bsmocrhages later. It is difiicalt to classify drugs into 
any special groups by the reactions they prodnce, but it may M notd that 
the tmder-mentianed types of eruption may be produced by the drugs named : 

Erythemat^iu, — Acetanilide, alcohol, arsenic, aspirin, barbituric acid and 
its derivatives, ballodonna, ^nzoie acid, canth^des, capsicaia, chloral, 
chloralamide, chlotbatol (chloretone), chloroform, copaiba, cubebs, diptalis, 
ipecacuanha, mercury, opium, pbenozone (antipyiine), pflocarpine, phen* 
acetm, gninine, rhubarb, salic/lii? arid and the soUcflstes, atrsmoninm, 
strychnine, sniphonal, the sulphocamides and turpentine. 

Urficartal. — ^Antimony, arsenic, barbitoric add and its derivatives, 
benzoic add, chloral, copaiba, diptalis, cpiom, pbenacetio, pDocarpine, 
quinine, ealicylio acid and tbe salicylates, santonin, turpentine and valerian. 

Purjnnic, — ^Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, ealicylic acid and the salicylates, 
stramonium, sulphonol and the sulphonamidea. 

( 2 ) SrECOTO Eaurnoss 

Symptoms. — Certain drugs give rise to eruptions which are characteristic 
of the ^gs. Arsenic, bronudes, iodides, phenazone (antipyiine), phenol- 
phtholein, mercuiy, eilver and gold ore the most important. 

Arsfnie . — ^ addition to simple eiythematoua and urticarial lesions, an 
acute generalise exfoliative dennatitb may develop. This is espedaliy 
seen after injections of arsphenamine (salvanan). Herpes zoster also occurs. 
PigmenUtio^ espe<^y about the trunk, though it may be more or less 
generalised, ia seen in chronic arsenical intoxication. It usually presents a 
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fine ponctate pattern. HTperkerato^ occnrs cliiefif on the palms and soles ; 
it may be diuoso or occar in localised, cotn-like projections. Occasionally 
these localised hyperkeratoses develop into epitheliomata. Excessive sweat- 
ing of the palms and soles (hyperidtosis) may occur, and the nails may become 
striated and brittle. 

Sromides, — Two main types of specific eruption are seen. Bromide acne 
IS a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, bat often more extensive, involving the legs and 
arms, as well as the face, cheat and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
" anthracoid ” form, which is moat commonly seen in infants and children ; 
in the former the drug m often conveyed in the mother's milk. Noddes 
and tumours varying in sire from a pea up to an inch or two in diameter 
ate found, chiefly on the face and legs. The tumours arc of a deep red colour 
and studded with zninate pustules ; in the larger lesions the surface is often 
crasted, and in some cases ulceration occurs. The lesions may develop 
and persist for a considerable time after the drug has been discontmued. 

Iodides. — The most typical lesions produced ijy iodides are papules which 
look like vesicles and bullcc, but when pricked only blood escapes. They are 
sometimes spoken of as “ pseudo-bnlla).” They are common on the face 
and extremities, and often appear after taking quite small doses of iodides, 
and within a very short time, even as quickly as 24 hours. They are most 
common in patients suffering from nephritis. These lesions may increase 
rapidly in size and produce large tomour-Uke masses, studded witn pustules 
or with a crasted or ulcerated surface, and when occurriog in patients who are 
seriously ill may hasten a fatal UrminatJon from septio absorption. In the 
early stages the cases have been mistaken for smaU-pox. An acne similar 
to that produced by bromides is abo seen. 

Pheriazone {Antiwrine). — In addition to producing the more generalised 
types of eruption phenazone may produce large erythematous reddish or 
purplish patches, situated discretely over the body, of sharply circular 
outline and giving rise to a sensatioD of burning. When they subside they 
leave a very marked plgmcutation, which disappears very slowly. 

Phenol-pMhalein. — This drug, now largely used os an aperient and con- 
tained in many proprietary remedies, occasionally produces an eruption 
similar to the last named. The patches are of dull purplish colour and come 
out on face and limbs, but often also affect the mucous membrane of the 
mouth. The lesions belong to the group Imovni as “ fixed eruptions,” as they 
tend to recur at the same site if the drug is repeated. 

Mercurtj. — This drug occasionally gives rise to a severe erythema in the 
groins and axillm, and also on the palms and soles. There may be also 
purpuric spots and vesicles. Other symptoms of mercnrialism, such as 
nephritis and ulcerative stomatitis, may also be present. 

Silver. — Long-continued ingestion of this drug produces a peenbar slaty- 
grey pigmentation of the skin, generally universal, but most marked on the 
exposed parts. It scarcely comes nnder the heading of inflammations, but 
is mcluded for the sake of convenience. - 

Gold . — Injections of gold may give rise to a general exfoliative dermatitis, 
similar to that of arsphenamiae. ' 

jSulp/ionamtdaj.— In addition to producing simple erythematous and 
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S urifl rashes, the aolphonamidw may causa eevete generalired exfoliative 
atitis, ■with op ■withoot blister formation, ■which may end fatally. 

(6) PnoTEiN-CoNTAisiNo Dbuqs 

Those include seroms and vaccines. Vaccinca rarely cause maited 
cutaneous eruptions, but when they occur they are of similar nature to those 
produced by sera. Serum eruptions form a very interestmg group, as it ia 
reasonable to suppose that their method of production is closely analogous 
to that of those toxic eruptions whose etiolo^ is obscure. For it has been 
assumed that these are due either to abaoiption of poisonous proteins pro- 
duced by the body or to the toxins of pathogenic bacteria which are present 
in the bt)dy. 

Serum eruptions are supposed to be allergic phenomena and, though 
this Ecema to he a reasonable explanation in those cases where the rashes 
follow a second injection of a foreign protein given at least H days after 
the first, it does not fit ia so well for cases in which the eruption follows the 
first injection of scrum. In these cases a specific allergy must be assumed to 
exist. 

Symptoms.— Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of tne eri/lAma 
tnuUi/orme type. Often the rash is very extensive, the trunk, face, and 
limbs being covered with disk-Uke, aharplr circumscribed, infiltrated red 
lesons ; these often become bullous, ana Lsmonhages ma^ occur In the 
centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and dear in the centre— -eryCAem pyrotum. Mot infrequently these 
lesiooB are associated with fever, and pain and swelling in the joints, and 
gastro-intestmal disturbances, each as oianheea and vomitbg and albumin- 
uria. In other cases the lesions are more of an urticarial nature, with transi* 
tory, very itchy wheals and swelling of the skin of the face. These 
eruptions ususlly come out about a week or 10 days after the injection of 
the semm and cleat up in about the aame time. 

Similar eruptions eometimee develop in persons vaccinated against small- 
pox, though in addition a true vaccinial eruption, in which the leswns have the 
characters of the vaccine vesicles, may develop. 

Urticarial lesions develop in certain individuals who are sensitive to certain 
food-stuQs, after ingestion of these substances. They will be considered more 
fully under Urticaria (p. 1467). 

Treatment. — The first thing is to atop the drug causing the eruption. In 
the erythematous and atticanaf types local soothing lotions ate inmeated, of 
which the most useful are lotio evaporaus (B.F.G.), ot phenol 120, lot. 
calaminai (B.F.C.) ad fl. oz, 12. Alkaline and bran baths arc often very useful. 

In the scrum eruptions, calcinzn chloride Or lactate is recommended and 
may be given in lO-grain doses three times a day. Quinine, grs. 1 or 2 three or 
four times a day, is aometimea of value. In the more severe cases the patient 
most be kept in bed. 

2. THE ERYTHEMATA 

_ The term erythema may be used to rignify any transient redness of the 
skin, such redness being frcqueatly pioducM by external irritants ; and these 
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have already been dealt with under the aaperficial inflammatoij dermatoses 
When, however, the term is used to describe a composite clinical picture, two 
main types have to bo considered, namely, the non-infiltrativa and the 
infiltrative. 

(o) The Nojr-iNru.TitATn'E Erythemata 
These include two classes, the congestive and the infiammatory. The 
congestive type has little or no dermatological importance. It is seen 
in blosbing, which is a pure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether administration. The inflam- 
matory type inclndes the rashes seen in scarlet Sever, measles and rbtheln, 
drug eruptions just referred to, and certain other toxic conditions. 

Etiology. — One of the commonest varieties of erythematous rashes is 
that occurring as the result of septic absorption from a wound, and many of 
the cases of so-called surgical and puerperal scarlet fever belong to this group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can he found. 

Symptoms. — Erythematous rashes are usually of cither the scarlatini- 
form, morbilliform or figurate type. The scarlatiniform cases differ from 
true scarlet fever in the absence of other typical signs, such as high 
temperaturo combined with ranid pulse, the date of appearance of the rash, 
the presence of sore throat ana the characteristic app^rance of the tongue. 
The morbllUform erythemata differ from measles in the absence of coiyaa, 
conjunctivitis and respiratory catarrh. The temperature is atypical and 
Koplik spots are not found. The figurate variety consists of natches or 
groups of disk-like lesions wHch tend to spread perralierslly and dear in the 
centre so as to leave circinate and gyrate patterns. It is seen most commonly 
in drug eruptions, and can hardly be confused with anything else. In all 
these varieties os the eruption subsides there is a tendency to scaling, nsoally 
of the fine branny type, and this may often be extensive ; the glovo-likc 
scaling of the palms and soles, seen in scarlet fover, may also occur in the 
simple types oi erythema. 

Ilismorrhage may sometimes talm place into the erythematous patches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the erythema group. The mucous membranes may be 
affected similarly to the slrin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — Attempts must be mode to find and remove the canso. All 
possible septic fod, such as OTorrhoca, tonrillai sepsis and chronic appendix 
trouble, should be dealt with. Tho bowcU should he made to act freely 
and a light diet ordered. Cases should generally be put to bed, and always 
when there is fever or any marked constitutional symptoms. In cases of 
streptococcal infection, sulphonamide drugs may be given. 

(6) Teie Intiltrative Erythemata. Erythema Multiporsie 
etiology. — Etythama multlfonne may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally appears 
without any special cause being determinable. It occurs especially in young 
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adolts and may often recur, some cases doing so year after year at regular 
intervals. Incuvidnal attacks may dear np rapidly, bnt in many cases fresh 
crops appear, and the disease may go oa for weela or months. The joint 
swellings which sometimes accompany the skin lenons led to the supposition 
that ^e condition was of ihenmatic origin, hot it is prohahle that these are 
only a manifestation of a similar adecrion of the synovia of the joints. 

Pathology. — Micioacopie examination shows a dilatation of the vessels 
of the dermis with a lencocytic exndation. There is mnch local cedema. 
The epidermis is cedematons, and fluid may accnmnlate hcncath the homy 
layer or less freqneotly beneath the epidermis. 

Symptoms. — ^The lerions of eiythema mnltiforme dlflcr from those men- 
tioned in the last section in forming rdsed infiltrated leriona, which vary in 
rise from a pea to a five-shilling piece or larger, and which have a well- 
defined distribution. They are nsnally found on the backs of the bands, 
wrists, and forearms and on the face, but are not infrequently found on the 
palms, and may also involve the trunk and lower limbs. In the milder cases 
they consist of red papules and patches with a sharply-defined border and are 
usually completely cucular in ontUne. In the more severe forms hmmor- 
rhages occur in the centre, or they become surmounted by bulla!. There 
is some tendency to alow peripheral extension with clearing up of the centre, 
so that ringed lesions may be formed. In these a play of colours ina;f be noted, 
the outer red ring surrounding a purple hsmorrha^c ring, which in its tun 
surrounds a brownish pigmented centre ; these lesions are sometimes called 
eiythma tnV. In rare cases the bulla) so predominate as closely to resemble 
a pemphigus. The subjective symptoms are often slight, but sometimes 
itemng and buming occur. Lesions may appear on the mucous znembranes. 
Pain and swelling in the joints are not infreouent, and gastro-lntestinal dis- 
turbance may occur, os may also fever and albuminuria. 

Treatment. — Care must first be taken to remove any possible cause. Of 
the drugs which are of value ate calcium lactate, the salicylates and qulaine. 
The former is best gives in 210 mioim doses on alternate nights. Local treat- 
ment is not really necessary, but calamine lotion or llnament may be applied 
to relieve itching or burning. 

Erythema nodosum U closely related to erythema mnltiforme, and is dealt 
with on p. 324. 

3. GRANULOhIA ANNULARE 

This is a very chronic, raised, ringed eruption, of dead white colour, teen 
chie% on the dorsum of the hands. 

/Etiology and Pathology- — ^The couse of this condition is unknown, but 
various intermediate types between it and erythema multiforme have been 
noticed, and this suggests a relationship with tne latter condition. Ifistologi- 
cally a dense cellular infiltration, associated with degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in the neigh- 
bonrhood of tbc sweat coils. 

Symptoms. — The earliest lesions are small while nodules, seen most 
commonly on the back of the finger joints. Such lesions often occur in groups. 
They spread slowly, the centre of the group becoming flattened, and sur- 
rounded by a misw, white festooned margin, which can bo seen to be msdo 
up of nodules of the same character as those of the original lesions. The 
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diBeaee is very slowly progressive, and may last for months or years if not 
treated. The lesions are generally localised to the hands and wnsts, but are 
occasionally seen in other parts of the body, such as the nape of the neck, the 
buttocks, elbows and knees. In some cases subcutaneous fibrous nodules 
have been described in the neighbourhood of the elbow joints and elsewhere. 
Subjectivo B3miptom3 ate generally absent. 

Treatment. — Internally, quinine and the salicylates may be given. 
X*ray3 will o^en cause the lesions to disappear, but no other local treatment 
has much effect. 

4. THE PURPURAS 

The purpuras form a group which are closely related to the erythemata 
and are very often erythematous at the start. In them, however, the blood 
vessel walls are damaged and htemorrbage occurs into the dermis. They may 
be of toxic or of bacterial origin. They are considered in detail on p. 842 ei seq. 

G. THE URTICARIAS 

The urticarial ernptions arc characterised by the presence of wheals, 
or localised areas of craema. These ate nsuallv transitory in character and 
are accompanied by severe itching. Several different forms are recognised — 
(1) Simple urticaria, (2) factitious urticaria, (3) giant urticaria, (4) papular 
urticaria, and (5) urticaria pigmentosa. 

etiology. — As is pointed out above, urticaria can be produced by the 
ingestion of certain drugs and by injections of foreign sera. It can also be 
produced by the iogestion of certain food-stuffs in susceptible persons; for 
example, porridge, strawberries, shell'fish, eggs and milk. It also occun 
after the consumption of dccofiipoang food. As far as is known it is 
not due to the ^rect attack of any micro-organism, though syphilitic urti- 
caria has been described. It is clear that it may be produced not only by 
protein poisons, but by non-protein poisons circulating in the blood. The 
actual mechanism by which tue lesions aro produced is not altogether clear. 
At ono time it was thought to bo a pure vasomotor neurosis, and that the 
poisons mentioned acted on tbo vasomotor centres ; bnt in recent years it 
baa been demonstrated that the lesions are true infiammations, and, there- 
fore, it is probable that tho action of tbo poison concerned is a local one. At 
the same time external stlmoli, such as friction, seem, in many cases, to 
play a part in detenruning the points where the poison acts. Ijewis believes 
that the leavora are pTOduceid by th% liherotitm oi a Imtartaue-hhe sulcfitHnte 
from the tissue cells. It must also be noted that urticarial lesions may be 
directly produced by the injection of pobons into the skin. Thb is well 
seen in the bites and stings of insects, and the stings of plants, such as the 
nettle. In a large number of cases of urticaria, however, it is difficult to 
find any cause, and these are usually considered to be auto-toxic. The auto- 
toxin may be generated in the int^tinal tract, or in infected foci, such as 
septic tonsib and teeth and inflammatory trouble in the pelvb. In the 
giant urticaria cases there is usually a considerable functional element 
present, and these cases are considered to be vasomotor neuroses. Nothing 
13 known of the rotiology of urticaria pigmentosa. 

Symptoms . — Simple urticaria . — ^This is the form most frequently met 


1468 DISEASES OF THE SKIN 

witH in adnlts. It may occur iu an acute or in a cbronio form, la tbe 
former tbe eruption appears Buddmklj, is often accompanied by general 
aymptoms, sncb aa ferer, diarrhoea and vomiting, and subsides more or less 
rapi&y. In the chrome type the eruption apMsrs in crops ; the in^vidual 
lemons run a more or lees rapid course, but fresh crops continue to come out at 
intervals and the condition may pereiat for many weeks, months or even years. 

The Icdons of simple urticaria arc in their earliest stages pale pink papules 
or patches, varying in tiza from a pea to an inch or two in diameter. In a 
short time — sometimes a few miuutea, at others an hour or so— the central 
part of the patch becomes a dead white colour, is firm to the touch and raised 
a millimetre or two from the surronnding skin. The lesions are intensely 
itchy. They may he few in nnmber or very numerous ; sometimes the whole 
body may be covered with patches of all shapes and sizes, and figurate patches 
are common. The emption is most common on the trunk, but any part of 
the body, including the mucons membranes, may be affected. 

Factitious um'ean’a. — ^This is a condition of the «Vin in which the slightest 
. trauma, such as a slight scratch, wiU bring oat a wheal. This condition is 
often present in timple urticaria, but fretjuently exists apart from any spon- 
taneous eruption. The condition is sometimes referred to as dcrraotc^rapiiwm, 
as it is possible to produce letters b urticarial wheals on the patient. 

ffiant urticaria.-— In this condition the lesions are not eo much wheals 
as circumscribed patches of cedema. They are particnlaily liable to occur 
about the face — the eyellda cheeks aud lips often swelling up quite suddenly- 
burning or itchmg being an accompanying phenomenon. The jssoons 
membranes are not infrequently attacked, and b a few cases sndden sdema 
of the larynx may produce dangerous asphyxial symptoms. The lerions 
are ve^ prone to tecuz, and these recutences may persist for years. This 
condition is sometimes spoken of as ongto-rteurotic ceaema (see p. 1106}. 

PapxJAT urticaria. — This typo may be a distbet disease or only a variant 
of simple urticaria, but b that commonly seen in infants and young children. 
It is sot very commonly seen in breast-fed infants, though it does occur, 
but otherwise is clueSy seen b the first two yean of life ; it may m some 
cases, however, persist, with btermiasion, up to about 7 years of ago. The 
lesions appear, just Uke those of tbe adult form, as pink oval patches, usually 
about I inch b diameter, but instead of the bulk of the whole patch being 
converted into a wbeal oidy a central pbhead-sised wheal is produced. 
Itchbff is intense and often paroxpmal. When the lesion is scratched the 
central papule becomes inflamed and a blcvdstained crust is formed on Us 
sntnmit, and it persists after tbe BUTToandiDg pink zone has dbappeared. 
Tbe ci^s usually present discrete lentil-sized papules, covered with blood' 
stsissd crasts, suggesting a parasitic oeigw. Nd hiSreqaeDtif waifJea 
surmount the wheats and occasionally quite large bulls are foond. 

The eruption comes out b crops, especially at night, and chiefly on the 
extensor aspect of the lower lirolM, the buttocla and the extensor iiapect 
of the forearms, but may occur almost anywhere on the body. The chiloren 
seem to sniler little in general health, though sleep at ni^t is often lost, 
Us efiecta being often more ob-rions b the parents. 

ffniearia pipmentoia. — This U a rare condition and it b still a question 
whether it ehonld be grouped with the other urticarias. It is cmefly a 
disease of infancy and chilohood, but a certain number of ^ult cases are 
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on record. The condition may appear irithin the first few days of life, and 
in a few cases lesions are said to have been present at birth. 

The ledons usually appear as wheals, J to i inch in diameter ; and as 
these disappear a yeUo\nsh-brown colotxr is left” and the lesion may remain 
raised above tho surrounding sldn or may flatten down to a pigmentary 
macule. These pigmented lesions generally persist for years. Itching may 
or may not be present. Sometimes marked factitious urticaria can be 
elicited. It would appear that occasionally simple urticarial lesions may leave 
behind pigmentation, but the condition described above is something quite 
distinct. In true urticaria pigmentosa there is generally a great increase in 
the njast-cells of the dermis which is absent in ordinary urticaria leaving 
pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis herpeti- 
formia and with the prcmycosic etage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difficult. Prom the latter a diagnosis cannot be made 
with certainty, though when occurring in old people and persistent, mycosis 
fungoides must he considered. 

The giant forms must be distii^nished from erysipelas and acute erythe- 
matous eczema. In the former, high temperature is present, the Jcision has 
a sharply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and vesicles 
are freguently mesent. Chronic crympelas of the lip is a persistent, slowly 
increasing condition and usually arises from a persistent crack in the lip, 
whDe urticaria has a sadden onset and disappears again. 

Papular urticaria in children is most Acqnently confused with scabies. 
The diagnosis can bo settled bv the presence of burrows and the finding of 
acari in the latter condition. In the vesicular form cases may be confused 
with varicella, bat the course and distribution of the eruption is quite difTerent. 

Urticaria pigmentosa is not likely to be confused witn any other condition. 

Treatment. — If a cause can be found it must be removed : articles of 
dietlmown to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, varioos types of fooa must be stopped 
one by one in order to exclude a possible source of trouble. Cluti-reactions 
to Various foodstuffs have been devised to detect tbo causative agents, 
and it is possible to desensitise patients from the particular poison to which 
they are susceptible. Apart from tbis, mild purgation and the administration 
of intestinal antiseptics, such as salol, ichthammol, creosote and calomel, 
can be recommended. Some patients improve on tonic drugs, such as iron, 
arsenic and quinine. Calcium chloride or lactate given over prolonged periods 
is efficacious in some cases. In others complete freedom from work and even 
rest in bed are necessary. In cases of unknown oetiology, non-specific protein 
therapy, such as injection of whole-blood, milk or peptone, is of great value 
(see p. 1433). 

In the papular form in children excessive mtake of sugar plays a part in 
a proportion of cases, and by a rigid cutting down of jams, sweets, etc., relief 
is often obtained. 

In the giant form nerve sedatives, such as valerian and the bromides, are 
of Value. 

Locally, antl-prnritie lotions are m<»t useful. Solution of coal tar and 
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Babseetate of lead, min. 120 of each to 0- or. 8 of water ; or liq. potass, 
bydroxid. min. 60, glycerin min. 60, to fl. or. 8 of water, may be used and 
can be appUed frequently ; alkaline end bran baths also give considerable 
relief. In children a teaspoonfol of liq. picis carbon, added to a warm bath 
before going to bed is a valuable remedy, and in some cases sulphur ointment 
grs. 15 to 1 ounce has proved useful ; but lotions are usually better tolerated. 

There is no known treatment wWch affects urticaria pigmentosa. 

6. PRDitIGO 

Prurigo of Eebra is a condition which is rote in this conntiy, bat is not 
uncommon in Eastern Europe. It is apparentlj closely connected with 
papular urticaria, but most authoia consider it a distinct affection. It begins 
usually in tbe first or second year of life, by the appearance of intensely itchy, 
pinhead to lentU'sired papnles on tbe extensor aspects of the limbs, chiefly 
on the lega and forearms; these soon become covered with bloodstained 
crusts, and eventually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented and excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become ectematised and licbenifi^. The glands 
in tho groins and axilm become moch enlarged. Tbe milder coses (prurigo 
mitis) may eventually respond to treatment and get well about the time of 
pnbert^, but the more severe cases (prurigo feroz) persbt throughout life, 
the Mtient eventually succumbing to tbe disease. 

Treatment.— There is no specific treatment. Baths and sedative lotions 
and ointments, together with sedative drags, to relieve itching and to ensme 
sleep, should be employed. 


7. DERUATma BERPETIFORMIS 

Deimstitis herpetlfonms or Dnhring's disease is a condition, character- 
ised by the appearance on the body of crops of erythematous or urticarial 
papules or patches, usually Burmounted by heipebo vesiclea or bulls?, and 
giving rise to intense itching. 

The evidence for plaung this disease among the toxic eruptions ia not 
conclurive, but ia suflicienUy suggestive to make it jastifiable. In tUs 
connexion may be mentioned its occurrence as one of the rarer toxsemiu 
of pregnancy (hydtoa gestationis), and its close clinical resemblance, in 
some cases, to the urticarias and the eiythemata. 

.etiology and Pathology. — ^The disease may occur at any time of life; 
it is rare in infancy and cluldhood, although cases have been reported ; it is 
fairly common in young adoft life, but most cases occur in middle fife. 
sexes are pretty equally attacked. A special form ocenrs ia association with 
ptegnaaoy, and is apt to recur with each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-o^aiiism 
in the body, and cultures from vescles and bullas arc sterile in their early 
stages. Blood coltores are also negative. 

Work done by tlibach suggests that the disease is produced by a filter- 
passing vims, but so far this has not been conflrmed. 

hO^seopteally lesions show a denec, eellnlar infiltration of the superficial 
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part of the deimis, cliiefly aroond the yeasels. There is altrays considerable 
superficial cedema, which in the veocular and bullous cases colhcta under 
the epidermis, lifting it from the nnderlpng dermis ; the fluid of the vesicles 
contains a large number of eosinophil corpuscles. 

Symptoms. — The eruption ja Msentially polymorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figuratc urticarial wheals which are surmounted by numerous shotty vesicles. 
In other cases the lesions are more frankly erythematons, while in others 
larger veaclea or bulljo form, either with or without an underlying ervthe- 
matous or urticarial patch. la all cases, except when the ball© are farge, 
there is intense itching in the lemons, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed np with the 
other manifestations of the disease. The limbs and the tmnk are moat 
frequently affected, but any part of the cutaneous surface may be involved, 
though rarely the palms and soles, and the mucoam ore atta^ed in a con* 
mderable percentage of cases. There is a great teodency for the lemons to 
recur, fresh crops coming out at frequent intervals, and the disease may 
persist for years the writer has under his care a case of over 40 years’ 
aeration. 

The general health usually suffera little, in spite of the fact that 
sleep is often disturbed. Oastro-intestinal symptoms, such as disirbcea 
and yomiting, may occasionally occur, and in fatal cases lesions bays been 
found in the gastro-intestinal tract, wluch possibly account for the abore- 
mentioned symptoms. An increase in the eosinopw corpuscles in the blood 
ocenrs in the majority of cases. 

Diagnosis, — From erythema muitiforme it can be ^stingufshed by the 
irregular distribution, the shape and the polymorphic character of the 
iesioBS in conjunction with the intense itc^g which oocnrs; from 
urticaria by tbe presence of vesicles and bull©, wlucb are almost unknown 
in simple urticaria, tboagb not infrequent in the papular variety, and by 
the perristence and rccuncnco of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions, and the comparatively 
slight effect on the general health. 

Treatment. — ^Tms calls for much patience on the part both of the 
patient and the phj^cian. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of disease. 
Of the internal remedies most reliance has been placed os arsenic, and in 
some cases the eruption cesses when a certain dose is reached ; but this 
is by no means always the case. Arsenic may be given by the mouth as 
Fowler’s solution or Asiatic pill, or by injection, the cacodylate of soda, 
encsol and arspbenamine (salvarsan) bei^ the favourite preparations. The 
dose should be small to start with, and iocreased to the umit of tolerance ; 
and the drug should be discontinued if no definite result is obtained. 
Recently some success has been obtained by the administration of the 
Bulpbonamide drugs, of which sulphapyridine is said to be the most active. 
Aperients and saline lavage of the bowel are satisfactory in severe cases ; in 
o^ers quinine, salicin and sodium bicarbonate have proved successful. In 
any case, attempts should be made to check the itching. Fhenacetin and 
phenazone are useful, and sedativee may be given occasionally at lught. 
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The injection of certain non-specific protein substances, sneh as the patient’s 
own blood, horse serum, sterilised milk or peptone, has occasionally produced 
a cure. 

Local remedies consist mainly of anti-prnritie applications. The most 
useful is a lotion containing 2 to 3 per cent, phenol, 1 per cent, lio, potass, 
hydroxid., or 2 to 5 per cent. hq. picis oubonis. Alkaline and bran oaths are 
valnable, especially in the bullons cases — ^in ^111011 cases also weak (5 pet cent.) 
sulphur ointment sometimes acts weD- 

8. PEMPHIGUS 

An inflammatory condition of the akin, characterised by the eruption of 
blisters usually occurring in crops, and associated with constlintional symptoms. 

Four different varieties are recognised : (1) acute pemphi^s, (2) chronic 
(pemphigus vulgaris), (3) pemphigus follaceos, and (4) pempmgus vegetans. 
Acute pemphigus is now known to be a definite bacterial ufection, and should 
not stnctly be included in this group ; but it b placed here for convenience 
of description. In tho other three varieties the cause b unknown, but it b 
believed that they are of toxic origin. 

(a) Acute Pei^phiqub 

.Etiology. — Thla b a tare condition which ocenw almost enUrely in 
batchers, and appears to be doe to inoculation of some abrasion with a 
patbogenlo micro-organism, the diptococens of Fernet and Bnlloeh. The 
bsions are not produced by local inoculation, as in impetigo contagiosa, bat 
are doe to a blood stream infection, and symptoms of acute toxemia occui 
simultaneoosly with (or even before) the app^rance of the eruption. The 
(liplococcas can he obtained &om the balle, as well as from the blood. 

Symptoms. — The duease commences acutely with fever, malabe, 
nausea and vomiting. BoUe then appear suddenly on the apparentlT 
normal skin ; they are usually very numerous, and as big as a pigeona or hens 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucona membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and diiEcalty in swallowing, diarrhcea and 
vomiting, and secondary bronchitic and broncho-pneumonic complications. 
In a large proportion of cases a general Bepticaemio eondition eaper>'eoes 
and the patient dies, but in a few milder cases the lesions dry np and the 
patient recovers. Rarely cases may become chronic. 

Treatment. — ^The cases are so infrequently seen that little can be said 
on thb pomt. The mats principles are to keep the patient in bed, puncture 
the vesicles, and apply ^d antiseptic dressing, t.g. 1 in 4000 potassium 
permanganate, with a thia iayer o/ paraffin gauze between rt and the skin, ce 
1 hi 1000 acri^vine emobion. Quinine b recommended as the best internal 
remedy. Ko obserrations have been made, os far as the writer knows, with 
regard to spccifio therapy. 


(b) Cnaomo rEurmsus 

Etiology. — ^XMs b nn known. Some evidence has been produced to 
show that it b a virus disease, hut thb has not been co nfirm ed. 
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Symptoms. — The affection, -vrhicli is also rare, is characterised by the 
appearance of crops of bnllx in varioos parts of the skin and mucous 
membranes, each bnllse appearing on the skin without any preexisting ciy* 
thematous or urticarial lesion. The emptlon is not associated with itching, 
but the general health suffers, thus differing from dermatitis herpetiformis. 
Farther, the buUre are usually sterile in their early stages, though both the 
Staphylococcus pyogenes albus and the Bacillus pyocyaneus have been found; 
but these are almost certainly secondary infections. 

The bullas usually dry up in the courae of a week, leaving on erythematous 
and scaly patch, which subsequently disappears ; but fresh crops of blisters 
constantly come out, and this state of affairs may persist for months and 
years. The general tendency is for the disease to continue, while the general 
health steadily deteriorates, and finally death supervenes. 

Diagnosis. — This haa to be made from dermatitis herpetiformis and 
from the bullous form of erythema mnltiforme. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
erythema multiforme the lestona are especially distributed on toe ex- 
tremities, and some of them show the definite coin-shaped erythematous 
patches. The attack nsaally lasts only a week or two. 

Treatment. — ^This is very unsatisfactory. Arsenic in full doses has 
given good results, and quinine and ealtcin are also recommended. Suramin 
(antrypol, germanin Bayer 205) appears to give good results in some cases. 
.The sulphonamides have not so far prov^ successful. Gastto-intestmal 
antiseptics and colon lavage are useful. Intramuscular injection of horse 
serum, or of the patient’s own serum, may be tried. Local treatment is the 
same as for acute pemphigus. 

(c) PeirraiGOS Foluceds 

The setiological relationship of this type to chrome pemphigus is still 
uncertain. 

Symptoms. — ^BuU® appear frequently and over large areas of the body, 
and as a result set up a condition resembling generalised exfoliative dermatitus. 
When this stage is reached fresh bulls are not properly formed, owing to the 
permeability of the improperly formed horny myer, abortive ilaccid lesions 
constantly appearing on the affected areas. Crusting, scaling and a tendency 
to warty formations, together with much pigmentation, are present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the hands 
and Seet are much Jess Btlected, 

The general health U usually not so much affected os m chronic pemphigus. 
The writer has bad under his observation a case of 20 years’ duration who, 
apart from the ekia condition, was otherwise well. Sometimes, however, cases 
end fatally in a year or two. 

Diagnosis. — ^The only condition likely to be confused with this is general- 
ised exfoliative dermatitis ; but in thb latter condition bullous formation is 
abseuk. 

Treatment . — Thia is the same as for chronic pemphigus. 
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(d) PEUpmcua VEogTASs 

Symptoms. — The lesions in fbb type frequently first appear in the mucous 
membrane of the mouth, but may appear on other parts oi the body. ^Vhea 
fully developed they are chiefly localised to the flexures of the asUIas, elbows, 
groins, knees and around the anns and vulva. The initial lesion is a fiaedd 
blister, which on rupture develops fangating ^nulatlons from its base, 
which discharge much fetid secretion. The patient’s health suffers rapidly 
from septic absorption, and he usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully established is characteristic, but 
in the early singes the lesions might be mistaken for syphilitic mucous 
tubercles. The diagnosis cau be settled by the pteaence of other syphiUtic 
lesions, by finding the spirochffita pallida, and by the Wassermann rfactiou. 

Treatment. — No treatment is known to influence the course of the 
disease. Local antiseptics ate required for the lesions, weak perchlortde of 
mercury and eusol being the most likely to be satisfactory. Otherwise 
treatment is on the same lines as for pemphigns ehionicus. 


9. DEBilATlTIS EXFOLIATIVA 

Synonym.— Pityriasis Rubra. 

This ia a generalised inflammation of the skin, characteiised by redness 
and profuse scaling. There are many types of thb condition, and divers 
causes. It is customary to divide dermatitis ozfobativa into primary and 
secondary varieties. The former occurs without any pte-eristiDg dermatosis, 
while the latter really represents the generalisatiou of some other skin in* 
flanuoatioit, such as eczema, sebonhoeic dermatitis or psoriasis. When such 
diseases generalise there is a tendency for them to take on the character of 
a primary exfoliative dermatitis, presently to be described. 

The primary variety occurs in its most striking form in salvarsan poison* 
ing, and may also occur in such diseases as leuksmia and mycosis fnogoide' 
— ^ztases dosely rdated to one another. There still remain, however, a 
number o£ cases in which no cause can be found, and which wc are probably 
justified in considering as toxic eruptions. 

Symptoms. — 'The cases due to arsphenamine may be taken as typi^l of 
the group. In these the eruption usually commences as bright, scarlatiniform 
patches on the flexor aspect ol the lorcarms and on the abdomen and chest. 
The rash spreads rapidly, so that in a day or two the whole body is covered. 
At first it is found to consist of distinct pinhead-aized macules, chiefly 
around the follicles, but soon it becomes one continuous red sheet. Almost 
immediately the eruption begins to scale ; the scales may be of the fine 
branny tyj«, or largo like fish scales. The amount varies in difierent cases, 
but is often very considerable, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria, or even like an acute erythematous eczema, involving the 
face and forearms, and in a case recently under the writer’s care^ it was 
eTythcmato-vemculai at the conmiencemeat. Once the eruption is^ fully 
estabb’shed it usually takes 2 to 3 months to disappear. In an uncomplicated 
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case the rash gradaallj’ sabsides, scaliog ceases, and the sldn assumes its 
normal colour, though some thickening may remain for a considerable time. 
The fiezures of the limb and the neck nsually are the last to clear. The 
hair is frequently completely shed, but grows again later, and the nails may 
also be lost temporarily, though this is less frequent. An irregular thickening 
of the nails is, however, more common. At the onset there may be fever, 
malaise and intestinal ^sturbance ; later, in the course of 3 to 4 weeks, 
bronchitis and broncho'pneumonia may supervene, and sometimes cause a 
fatal issue. Nephritis may also occur, and may cause permanent renal 
changes. If carefnl nursing is not provided the sldn may become infected, 
and septic absorption may occur. There is always much enlargement of 
the lymphatic glands, wmch are soft and spongy, and conjanctivitis is 
Bomenmes present. 

Most of the idiopathic cases ran a similar conise ; bnt several different 
varieties have been described, among which the condition known as 
pityriasis rubra of Hebra is apt to be associated with visceral complications 
and with skin atrophy, and runs a very fatal coarse. 

Dia^osIs.>-Tbe primary cases must be distinguished from those due to 
leukaemia and mycosis fungoides. In the former the blood picture will 
probably clear the diaroosia, and in the latter the severe itching, which nsnaliy 
accompanies it, and T^ch is often absent in the simple exfoUative dermatitis 
cases. 

Prognosis. — ^Tbis is always uncertain, and shonld be very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
inereaeing prostration ending in death. 

Treatment. — In the arspbenaoune cases sulphur appears to be the best 
remedy. It may be given as sodium thiosulphate by intravenous injection. 
The nuun internal remedies must be directed to maintaining the general 
health, and to countering compUcationa aa they arise. Complete rest in 
bed is indicated in all cases, however mild they may at first appear, and the 
warmth of the body must be maintained. IVarm bran baths may bo given 
if no fever is present, and dusting the skin with talc powder makes the patient 
comiortable. Local septic complications must be dealt with by mild anti* 
septic creams or pastes. 

ERUPTIONS DUE TO BACTERU AND FUNGI 

Having dealt with the deep inffanunatory dermatoses produced by toxics 
circdiaVinginttieV’ioo&, it is now necessary to consider thoso wiiicb arc caused 
by living organisms teaching the sldo by the same channels. Three of these 
form a very important group of dermatoses, namely, tuberculosis, syphilis and 
leprosy. The two latter have been dealt with on pp. 206 and 131 respectively. 
There are, however, certain others whic brequire notice. Itis probable that 
the eruptions of certain s^cific fevera may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever. The erythematous and purpuric eruptions sometimes seen 
in malignant endocarditis and other septicsmlc and pyscmic conditions arc 
also probably dne to the direct action of the streptococcus, while it will be 
necessary later to describe the cutaneous manifestations produced by tbe 
gonococcus when it enters the blood stream. 
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I4XDBERCOLOSIS CUTIS 

Th« tubercle bacillus may attack the ekin in several different ways. The 
cemmoncst variety is a superficial granulotaatoug formation known as Inpos 
vulgaris ; this variety can apparently bo produced both by local inoculation 
and through the blood stream. Lupus verrucosus, a variant of this tyi«, 
is generally a local inoculation, and is accompanied by warty overgrowths. 
Miliary tuberculosis of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, Wt are chiefiy seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abbess, either from a suppurating lymphatic gland or bone, bursts 
through the skin, and this is spoken of as scrofulodermia. There ate also 
groups of cutaneous and subcut&neoua tubeioulous lesious, produced by bacilli 
circulating in the blood, which are called tuberculides, and include several 
varieties, the lichenoid or hchen acrofulosorum, the acneiform or acne scro- 
fulosorum, the papulo-necrotic, and the gummatous (erythema induiatum 
or Bazin’s disease). 


(o) Lupoa VuLOAnis 

Pathology. — The lupus nodule is composed of a group of ordinary miliary 
tubercles, such as are seen m the luoga nod elsewhere. It consists of groups 
of epithelioid cells, sunounding giant cells, often with peripherally arranged 
nuclei, the whole being surrounded bv a dense mass of round cells. Tulwrcle 
bacilli have been demonstrated to the lesions, and inoculation into guinea- 
pigs vilt produce tuberculous lesions. 

Symptotns.~Lupus vulgaris usually attacks the face *, but it Is not un- 
common to find patches on other parts of the body. In this Utter site it 
may be symmetncal. Usually on the face it is asymmetrical. It is most 
freqaent on the nose or cheek, and frequently begins in childhood. The 
earucst Icrion Is a small, dull-red pinbead-sUed spot, to which other siinllar 
^ots are soon added, the whole being surrounded by an erythematous zone. 
On pressure with a lens, however, these original spots can bo ^stinctly seen 
as ycUcrwish points or nodules compared in appeamnee to apple jelly. They 
are very soft, and if a pointed match is applied to one of them it sinks easily 
into the nodule. These patches may slowly spread so as to involve consider- 
able areas, and may persist for a long period without ulceration. In other 
cases, however, ulceration may euporveoc, and considerable destruction of 
tissue take place, especially on the nose, which is often comjJetely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but the 
cartilage may completely disaj^ar. If healing occurs, a soft, superficial 
scar is produced ; but fresh nodules are liable to appear in it. Any part of the 
face may be attacked ; but the scalp usually escapes. The glands in the neck 
may cnlatge and occasionaUy break down, but tHs is uncommon. Facial 
lupus vulgaris is frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous menibranes the nodules are not visible, but 
sharply defined, raised, rather warty-Iooldng patches occur. It is commonly 
seen on the inner aspects of the cheek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be mvolrra. 
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On the body the patches may attmn great dimensionB ; they often spread 
at the margins and heal in the centre, forming irregular gyrate patterns. As 
a rule they arc of the non-ulcerating typo ; but in some cases ulceration occurs. 
In some cases, too, conadexable eontraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of elephantiasis may supervene. 

The disease usually spreads very slowly, and lasts a great number of years. 
Some cases renuun practically stationary almost indefinitely. A few, however, 
spread rapidly and defy treatment. 

In old-standing cases there is a definite tendency to the development of 
carcinoma of the squamous type in the scar tissue. 

Diagnosis. — ^Lupus vulgaris is most easily confused with lupus erythema- 
tosus (p. 1480). In the former definite nodules are present, and there is a 
tendency to ulceration ; the disease nsnally begins in childhood and persists 
for many years. In the latter the disease is non-ulcerative, has a great 
tendency to be symmetrical, rarely appears before adult life, and is especi- 
ally liable to occur in the middle-aged. The scalp is often attacked, while 
this is rare in lupus vulgaris. In lupus erythematosus thick adherent scales, 
fixed down by epithelial ploga, form, and the scar is often covered with 
pits of varying sire ; in lupus vulgaris the scale is of a very superficial type 
and easily removed, and there arc no plugs. 

From terttaiy syphilis the diagnosis may occasionally be difficult, and the 
two conditions may be combined. The absence of nodnles, the tendency to 
form sharply cut, rather deep ulcers, the presence of a positive Wassermann 
reaction, and the rapid response to anti-syphilitic remedies will generally 
settle the diagnosis. 

Rodent ulcer is distinguished by its appearance fairly late in life, by its 
firm rolled edges of pearly white colour, and by its tendency to involve the 
bony structures of the face. 

Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In the absence of a good supply of natural 
sunlight excellent results arc obtained by exposing the body to the rays 
of the carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

Local measures should also be taken to destroy the lesions. Small patches 
may be excised ; but this method is only rarely applicable. If the patches are 
non-ulcerating, and not too extensive, excellent results are obtained by the 
Finsen light ; hut this method is rarely available, and is very slow. The 
nodules may be destroyed by the application of 20 per cent. ac. salicylic plaster 
with cresotc, or 10 per cent, pyrogallic acid ointment rubbed in daily until 
a violent reaction is product. Adamson has recommended rubbing acid 
nitrate of mercury into the patches, and this gives very satisfactory results. 
In the larger ulcerating patches a preliminary scraping, followed by the 
application of acid nitrate of mercury or rinc chloride stick, is usually satis- 
factory. The use of X-rays and C6« snow has nothing to lecommeud it, 
end the former is very dangerous if given over prolonged periods. On the 
other hand, some satisfactory results have been reported after treatment 
with " Grens " rays. 
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(&) Lufcs VxBsacosus 

This is dae to the local iaoculation of tabetclo baclUas, aod ia chiefly 
seen in those Trho handle infected meat, and in those ^ho condact autopsies. 
It is also known as verruca necrogenica or post-mortem wart. 

Symptoms. — The lesions usually occur on the hands, chiefly the dors^ 
and on the knuckles, lie eatliest leaion la a small, red, firm papule, which 
spreads slowly. The centre soon becomes raised and warty ; but there is 
always a well-marked inflammatory tone around this warty growth, Seram 
and pus may exude between the papiUm of the wart, and the whole may be 
crusted. The lesion is generally single, and may attain serera] inches in 
diameter. Barely numerous lesions ate present. 

Treatment. — ^The lesions are best excised. Destruction by the actual 
cautery, or by diathermy, may also be employed. 


(c) Local Tobbbcdloos Ulcsks 

These occur usually as complications of tuberculosis of other or^ns.. 
They are frequently present on the mucons membranes, or around the orifices 
of the body, little can be done except palliatire treatment if they are 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 

(<f) SCBOPOLODEBUU 

This term is applied to secondary infection of the skin from the bunting 
of deep-seated tubercnloas abscesses. The lesions either take the form of a 
tiuck crust overlying an area of unhealthy-looking gtauulatiou tissue, oi are 
purplish-red sUny areas surrounding n anus. 

The term is uso appUed to single or multiple subcutaneous absceues. 
not infrcauently seen in children, which contain pus, in which numeroas 
tnbercle oacilli can be found. They are sometimes called ltdferculous 
gummata. 

Treatment. — ^The treatment of the underlying condition is essentially 
BUTgical and where possible the affected skin should be excised, otherwise 
scraping, followed by pointiug with add nitrate of mercury, is the best 
treatment. 


(e) Tes Tdbbrculzdzs 

These lesions, which are due to the lodgment of tubercle badlU in the 
peripheral capillaries, with the production of a local inflammatory reacrion. 
diflcc from the foregoing tnberculoas diseases of the gVi» in that there is no 
tendency for the indiridual ledons to spread. They are thus comparable to 
the secondary syphilidcs, and like tbem are of several dlflcrent types. 

Toe Licuemoid Tobebcuude. — Symptoms. — This condition, also known 
as Ii'cAen sero/ulostmim, is elueSy seen in young children with glandular 
tuberculosis. The lesions come out in crops, chiefly on the trunk, and are 
arranged in circular or oval groups, made up of pinhead-sized acuminate 
iolUctuor papules. These leaons may be of the same colour as the nonnm 
skin, or of bright red colour. There is usually a small crust on the summit 
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of each papule, or eometimefi a small pustule. The disease lasts from a 
week or two to manj months. 

Diagnosis. — ^In Uchen spinulosus there is less obvious inSammation, and 
a homy spine projects from the centre of the papule, which can bo removed 
bj forceps. 

The small follicular STphilide occurs in adults, and is associated with other 
s;fphilitic phenomena. 

Treatment. — No anedal treatment of the akiti haa any effect. The 
treatment is that for glandular tobercnlods. 

The Acneipori! Tobercdlidr. — Symptoms. — ^This condition, also known 
as acne ecrofulosorum^ occurs in children and adolescents who arc suffering 
from some form of tnheroulosis, and chieOy affects the bnttocks and thighs, 
but may be more extensive. The lesions aro lentil-sized, acuminate, folli- 
cular papules and nustulcs, and are generally distributed discretely. They 
are of bright red colour and pustular or crusted. 

Diagnosis. — The affection is sometimes difBcnlt to diagnose from staphy 
lococcal folliculitis ; but the in^vidnal lesions mn a much slower course, and 
arc usually more numerous and not pmnful. 

Treatment. — This is the same as for the lichenoid tuberculide. 

The PAPHLO-NECROTro ToDERcntiDE. — Symptoms.— In this variety of 
tuberculide the lesions are smalt lentil- to pea-sized nodules starting deep in 
the dermis or in the hypoderm. eventually softening and bursting through the 
skin with the production of a small rather indolent nicer, ^ter healing, 
pitted scars ate left. The lesions arc usually numerous and come out m 
crops, which may continue to appear over a period of some years. The 
parts affected are chiefly the distal extremities of the limbs, e.y. the backs 
of the bands and feet, the sides of the fingers and the extensor aspects of 
the forearms aud legs. Lesions io these redone have been named /offteffs. 
Somewhat similar lesions have been described on the face and termed acfnitie, 
but it is still not quite clear that they belong to the same group. The 
eruption nearly always ocenrs in patiente who have some other mani- 
festations of tuberculosis, and occurs chiefly in young adults. 

Diagnosis. — These cases can be dlstingnisbed from eirtbema multiforme 
by their deeper site of origin, and by their tendency to ulcerate and produce 
scars. 

Treatment. — As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous TuberculiPE. — Symptoms. — This condition, which 
also goes by the name of erxj(hema induratitm or Bazin's disease, is not 
uncommon, and is almost entirely confined to the legs, especially the calves, 
and is usually bilateral. It occurs chiefly in girls and young women between 
the ages of 16 and 25. The initial Icaon is a deep-seated nodule, from a pea 
to a hazel-nut in size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the skin, which becomes purplish in colour, and 
eventually softens and bursts. The nicer thus produced Las a ragged edge 
and an unhealthy purpUsh-r^ base, often covered by a dirty greenish slough. 
These ulcers are very sluggish, and take weeks or months to heal. Tresh 
lesions are constantly forming, and a dozen or more lesions may be found 
simultaneously on the two limbs. Them is often considerable pain in 
the lesions. 
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Diagnosis.— From gommata. — In this condition the lesions are 

less Dumeroos— indeed often single— and are rarely so symmetrical. The 
lesions are nsnaliy painless. The edge of the ulcer is diatpcr and more 
cleanly cat, and the base is cleaner, or has a characteristic •wash-leather 
slough. Other stigmata of syphilis may be prc«ent, and the 'Wassermatm 
reaction is positive. 

In older patients, mainly women, eimilat nodules occur, which do not 
break down and ulcerate. These are probably of the same nature but have 
been called hyJ’<Kfermic tnreoids, and most not bo confused with cu/ane<ji« 
sarccidt described nnder sarcowfosis. 

Tceatmentu— Th* nlceta heal teodfly if Oifl patient is kept in bed, but are 
liable to recur when she gets up again. Ocnernl tonic treatment should be 

E 'vcn, and in many cases nrsphenamino has proved to be a potent remedy. 
Kally antiseptic baths and dressings ere requited. 

2. LOTUS ERTTHESTATOSUS 

An inflammatory condition of the dermis, nsoalJy chronic bnt occasion- 
ally ronning an aente course, characterised by tbe presence of circumscribed 
red patches, with or without adherent scales, and which on recovery leaves 
scars. 

etiology.— This is stiU ooknown. It has for many years been thought 
to be due to toxias of the tubercle bacillus and is frequently associated with 
tuberculosis, but cases occur in which this disease cannot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, bat the 
evidence is no more conclosire than for tuberculosis. It is thought that it 
may be produced by more than one variety of toxin, or that it may be due to 
a specinc organism as yet undiscovered. There can be little doubt that 
exposure to sunlight tends to bring out tbe lesions. Tbe disease is chiefly 
found in middle age, but may begin before the age of 20. It is more freqnent 
in women. 

Pathology.— The chief change m the slrin >s an luhltiation in tbe neigh- 
bourhood of the vessels of the dernris with round cells, which may destroy 
tbe hair follicles and sweat ducts, lo tbe epidermis there is a hyperkeratoris, 
which is especially marked at the follicular openiage, so that tomy plops 
are fotmed. 

S 3 rmptoms. — Two main tyjjcs are seen — (1) The erythematous, and 
(2) the scaly or fixed type. 

1. The erythematous type . — This is less fieqnent and has a greater tendency 
to be generabsed. It may run an acute course or may develop into the 
scaly type. Tbe lesions are chiefly seen on the cheeks and form circum- 
scribed diak-like lesions, raised and sbgbtiy infiltrated and of a pale red to a 
purplish-red colour. These often show patnlous follicular openings on the 
surmce. They may also occur as diffuse flat non-infiltratcd sheets of redness. 
This type is very apt to be associated with lesions in other parts of the body, 
particularly tbe backs of the hands and fingers, tbe arms and forearms, the 
chest, neck and ears. Occasionally an almost univenal eruption appears. 
The patches may sometimes become ballons and hsemonhage may occur 
into the bnilsi. These disseiidnated cases may be associated witn acuU 
visceral diseases, such as pneumpsie , pleurisy and nephritiB, and even in 
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the absence ol these high fever may be present. Usually in this type of 
case, ,if the patient earvives, the ernption clears up without much 
Bcarring, 

2. The scaly type . — This is by far the commonest variety, and is generally 
very chronic and localised, but may occasionally be acute and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They are very apt to be distributed 
symmetrically in the shape of a bat’s wing on the nose and two cheeks. The 
lesions arc usually Irrcgularlv shaped red patches, often sunk below the surfs ce 
of the skin, and covered with grejrish scales, which are extremely adherent. 
When removed homy plugs are seen to penetrate into the cpidernuB, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
mucous membranes may be attacked, the most frequent sites being the 
vermilion border of the bps and the palate. 

Pain sometimes occurs in the patches and sometimes they itch, but 
generally no local sensations are present. The patient’s health is usually 
bebw par, and there is often considerable neurosis, but severe constitutional 
symotoms are usually absent. 

The course is exceedingly chronic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is dilTercntiated from lupus vulgaris by the 
absence of nodules, the eymmetry of the lesions, the absence of ulceration 
and the age of the patient ; from erysipelas, by the slowness of the spread 
and the absence or high fever ; and Kom erythema multiforme, by the 
chionlclty of the lesions and the presence of destructive effect on the skin 
shown by scarring, 

Treatment. — ^The acute erythematous cases should be kept in bed and 
complications treated. All possible sources of focal infection should be re- 
moved, though this should be done with caution as dangerous reactions have 
been known to follow too drastic treatment. The drug which appears most 
to influence cases is quinine, which should be given in full doses. The action 
of sulphonamide drugs is still unsettled ; they should be used with consider- 
able care in acute cases, as severe reactions have been observed. Soothing 
lotions, such as calamine, are the most suitable local applications. 

In the chronic scaly cases, quinine and general tonic treatment are indi- 
cated. Good results have been obtained by the intravenous injection of 
gold compounds, such as myocrysin, krysolgau, triphal, solganal, or sanocrysiu 
It is advisable to keep the doses of gold preparations small compared with 
those given for tuberculosis. Intramuscular injections of bismuth salts have 
also given good results. Rest in bed is always beneficial, and the patient 
should not be allowed to go out in a strong wind or in the hot son, as these 
aggravate the condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. For the former 
ac. salicyl. ointment, 3 to 5 per cent., or plaster, 6 to 10 per cent., may be 
employed. For the latter 6 to 10 per cent, pyrogallic acid, painting with pure 
catbouc acid, oi applications for a few seconds of COj enow. 
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3. GONORRHtEAL KERATOSIS 

Tbe lesioos in condition ate psobabiy produced by gonococci cuicu- 
lating in the blood stream, althoogh they have not been demonstrated. 

They occur in patients suiTering from gonorrhcoal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be affected. 

Tbe lesions arc red patches covered with cone-shaped homy thickening, 
and are generally nomerous. In addition, a general hyperkeratosis of the 
palms and soles may occur. 

Treatment. — General treatment for gonorrhces is required, together 
with ung. ac. salicylic, locally. 

4. SPOROTRICHOSIS 

In addition to those bacteria! conditions which attack the skis by way , 
of tbe blood stream, a certain number do so by way of tbe lymphatics. 
Lymphangitis with abscess formation from pyogenic organisms is well known, 
and the same condition in tobercnloais has already been described under the 
title of '* Bcrolnlodemua." Actinomycosis is another such condition, and 
has already been dealt with (p. 193). Somewhat rimilar conditions to the 
two last mentioned may be prwuced bjr certain fungi, of which the only one 
which reqmies special notice it eporotricbosit. 

Symptotfis.— Infection may take place through a crack in tbe skin, 
osnally on tbe hand or foot, and at the ttte an indolent nicer may develop, 
often spokes of as a " sporothrichial chancre.” From this a lymphangitis 
starts, which spreads up the affected limb, and snbentaneous cold abscesses 
soon appear at points along the affected lymphatics. These eventually bitrst 
and leave indolent fongating ulcers, which show little or no tendency to heal 
spontaneously. A good deal of pua or ydlowish fluid exudes. 

Diagnosis. — Cases arc usually diagnosed as tuberculosis, and a certain 
diagnosis can only be made by obtaining the fungus in culture. This should 
be done on Sabouraud’s proof medium and incubated at room temperature. 

Treatment. — The lesoos usuaUy disappear under largo doses of potas- 
sium iodide administered internally. 


ERUPTIONS DUE TO FILTRABLE VIRUSES 

Certain affections of the skin are now known to be due to filtrablc viruses. 
Among these are : 

tl) Herpes zoster Isee p. IWh). 

(2) Herpes simplex. 

(3) Herpes preputiahs. 

(4) Vermeyi vulgaris. 

(5) UloUuscum conUgiosnm. 

It is more convenient to deal with warts and molluscnm contagiosom 
when discussing tumours of the aldn (pp. 1497 — 1499), while zoster is 
described elsewhere (p. 1615). 
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1. HERPES SIMPLEX 

Herpes Simplex or Herpes TebriHs is a condition to whicb some people, 
and especially cnUdren, are prone rrhenevcr they develop a slight febrile attack 
or even a slight cold. 

Etiology. — The disease is produced by a filter-passing viins which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
related to the virus of encephalitis lethargies. 

Symptoms. — ^The lesions consist of small groups of vesicles, on an 
inflamed base, which come out chiefly in the neighbourhood of the mouth. 
They are irregularly distributed, have no relations to any nerve trunks, and 
are often bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. Lesions may also occur on the mucous 
membranes. In one type, seen especially in children, recurrent attacks 
occur on the cheek, often at regular intervals and without any special cause. 
These attacks also clear up and leave no scars. A recurrent type is also found 
affecting the buttocks in adults. 

Treatment.— -A bland protective ointment, such as zinc cream or Lassar’s 
paste, or a dosting powder, such as bismuth subgallate, is all that b required. 
In recurreot cases, small doses of X-rays given during the quiescent period 
appear to diminUh the liability to fresh attacks. !ueatmcnt by vaccines 
prepared from the virus have been tried, but results arc uncertain. 


2. HERPES PREPtrUALlS 

This is the name given to small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
prepuce. The vesicles quickly rupture and leave behind pinhead-sized 
ulcers which are painful. There is no tendency for these ulcers to increase 
in size. This latter featore helps to differentiate them from both syphilitic 
ulcers and soft sores. 

Treatment. — This is the same as for Herpes Simplex. 


EROTTIONS DUE TO ERRORS OF METABOLISM 
XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are produced around a 
deposit of a chemical substance in the tissues. Apart from this condition, 
all the granulomata whose nature is known are produced directly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. 

Three clinical varieties of xanthoma are recognised : (1) xanthoma 
taberosum, (2) xanthoma diabefcicornm, and (3) xanthoma palpebrarum. 

/Etiology. — Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other have some disturbance of lipoid metabolism, 
often shown by an excess of cholesterin in the blood serum. This is why 
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one fonn is seen in diabetica. The cholesterin becomes deposited in the 
tissues and causes a roaction, chieflj among the fixed connective-tissue cells 
of the dermis, particularly the endothelial cells, and a granuloma not unlike 
that seen in tuberculosis is produced. Histologically the tumours of xanthoma 
consist of large cells, arranged around the vessels, containing droplets of a 
cholesterin-fatty'acxd-ester and some fat {foam eelU). Around these cells a 
varying degree of connective-tissue hypertrophy maj occur. 

Symptoms . — Xanthoma tuberosum. — In this condition numerous 
discrete yellowish nodules appear in the sldn. These increase in size and 
may form tumours as big as an orange. They are most commonly seen on 
the extensor aspects of tna limbs, especially on the elbows and knees, where 
they may form large firm tumouia, but they may be seen on any part oi the 
sldn. Yellow lines may also appear in the deep lolds in the sHn of the palms 
and over the knuckles. The bones, tendons, viscera and mneous membranes 
may also be involved. The colour varies from a bright yellow to an orange or 
red. The disease is usually seen in young adults. It does not generally affect 
the general health, but is occasionally associated with jaundice. The lesions 
ate very persistent 

XanlAoma diabeticorum — The lesions are nan.-vUy smaller and mote 
numerous ; they arc lentil-sized lemons and come out in crops, nsually on 
the huttoeks and extensor surfaces of the limbs. They disappear rapidly 
under appropriate treatment for diabetes. 

Treatment.— In the diabetic cases, the underlying disease must be 
treated. For xanthoma tuberosum no de6nit« treatment can be laid down, 
but a diet which contains as little fat as possible should be prescribed. 

Xanthoma palpebrarum. — Etiology.— This has been considered to be a 
fatty degeneration of the fibres of the orbicularis palpebrarum muscle, but in 
some eases an excess of cholesterin in the blood has been demonstrated. 

Symptoms. — The lesions consist of flat, yellow, slightly raised patches, 
which are often syuimetrieaily placed, on (he eyelids near the inner canthm. 
They may be as small os a pin’s bead or may involve almost the whole eyelid. 
They produce no symptoms. They mostly occur in old people. 

Treatment. — They can be dcstroycil by electrolysis or by caustics, or 
retnoved by excision. 


0.— INFL.\3IMATORY DERJIATOSES OF UNKNOWN 
ORIGIN 

In this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinic^ entities, bat whose retiology 
is entirely olacure. The following diseases are included under this heading : 
psoriasis, parapsoriasis, pityriasis mbrs pilaris, lichen planus, scleroderma 
and sclerema neonatonim. It most not be assumed that becaose these 
conditions are grouped together that they have any relationship to one 
another. 
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PSORIASIS 

A Teiy common condition characterised by the presence of red, ecaly 
papules and patches of characterisf ie appearance on various parts of the body 
and unassociated with any disturbance of the general health. 

.etiology. — ^The disease frequently begins towards the end of the second 
decade, and is not infrequently seen in children from about 7 years of ago 
and upwards, but is very rare in small children. Both sexes are equally 
affected. On the other hand, the first attack may occur in advanced age. 
It has been attributed to parasitic agencies, toxins of bacterial and meta* 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some coses a strong 
family history can be made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growth of the intcrpapillary processes, and 
corresponding elongation of the papillm. The horny layer is biidly formed 
(paralmratosis), and collections of lencocytcs can be found between the 
horny cells. 'Iliere is a cellular infiltration around the papillary vessels and 
those of the suhpapillary layer. 

Symptoms. — The malady is a chronic one and may come and go 
throughout life. Usually attacks occur at quite irregular intervals, but 
in some cases they may appear at definite seasons — some appearing in the 
summer, others in the wiuter. Tlie extent also vories greatly in different 
caics, some only having a few p.itcbes, others being covere^l with lesions. 

The sites of predilection ate the extensor aspects of the Umby-^fecd* 
ally of the elbows and knees— the trunk — both back and front, but especi* 
.ally the waist region, the scalp and, more rarely, the face, nails and palms 
and sola?. 

The lesions begin as piobcad-sized papules, and are from their very 
beginning surmounted by a email silvery scale. The individual lesions 
usually spread centrifugally and may eventually attain great size. Usually, 
however, they join with other patches and so form plaques, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
scaling persists even in the largest patches, though in chronio treated cases 
the suriace of these patches may appear to be highly polished ; on scratch- 
ing, however, with a sharja inatnuDent the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous oheet, and underneath is found a shiny, dry red surface which, on 
examination with a lens, shows the dilated papillary vessels as tiny red points. 

Tiio arrangement of the lesions vanca. in some cases the body and 
limbs are studded with lesions the size of a small pea or a threepenny-piece 
(psoriasu gnttata) ; in others the lesions are larger (psoriasis nummmata) ; 
in some the centre of the lesions clears up, leaving rings (psoriasb ciicmata), 
and the tings may run together, forming gyrate fignies (ps. gyrata). Occa- 
sionally the crusts are very thick (i». rupioides), and this is especially the case 
on the B':alp, where the hairs prevent the scales from falling off. 

In some cases the lesions remain small and confined to the foUicies (folli- 
cular psoriasis), and these may occasionally group into patches. They may 
also come out along scratches on the skm. When the nails are affected. 
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either fimall pinhead-sized pita may be prodaced, or the whole nail may 
be forced up by lesions occurring in the nail ^d, the nail eventually breaking 
up and thick masses of scales being found beneath it. The palms and soles 
are less frequently involved, but when they are affected circurascribed red 
patches form, associated with scaling and fissnrmg in the deep folds. In 
these regions also a postolar form of psoriasis has been described, consisting 
of sharply defined red patches studded trith mlnnie pustules, usually sterile, 
imbedded in the patches. The mucons membranes are not affected. 

The lesions vary from a pale to a dark red in colour, and on clearing up 
usnally leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usuaUy no subjective sensations, but occasionally itching is 
present. The general health u not affected. 

Diagnosis. — This disease mayteaemble the secondary papuUhtqvarTious 
typhilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed so infiltration 
can be felt, and that the eurfaco left is smooth, dry and atudded with numerous 
Fmali red points ; that pigmentation b geiieraWy absent or little marked ; 
that the lesions are mainly dbtributed on the extenaor aspects of the Umhs, 
and that the scalp may bo extensively involved without loss of hair ; and that 
other signs of syphilb, such as general adenitb and involvement of the mucous 
membranes, are not present. The Wessermann reaction and the effect of 
treatment will ^eueraUy confirm a clinical diagnosb. 

In seborrAccM demuUitts the scales are greasy, the patches spread by 
aggregation of follicular papules, and the ecalp, face and centre of the chest 
and back are chiefly affected. The lesions respond quickly to sulphur, which 
u not the ease with peoriasb. 

In eczema itching b marked, when the scales are removed a mobt surface 
b left, and the lesions are made up of aggregation of papules and papulo- 
vesicles. 

In pilyriatii rosea the scaling b usually in the form of a collarette,^ the 
lesions are of a psie pink colour, and the limbs are little affected, eapecblly 
below the elbows and knees. 

In lichen plantts some typical papules can almost always be seen, the 
lesions have a characterbtie lilac or purple colour, the ffezor aspects of the 
limbs are most involved, and itching u generally intense. 

Treatment. — ^Internal treatment b considerably employed, but it is 
difficult to estimate its value. Arsenic b the most valuable drug, and should 
be given in increa-sing doses up to the limit of tolerance, but should be entirely 
discarded if no effect is produced. laquor atsenicalb, min. 3, t.d.B. and up- 
wards, and pil asiatica are chiefly employed. Arsenic should not be given 
when lesions are coming out rapidly. In these cases salicin, gr. 15, 6.d.s., 
and thyroid, gt. I, t.iLs., have been recociimeiidcd by Crocker and others. 

Local treatment b the most efficacious, and chrysarobin gives the best 
results, hut b messy, stains linen permanenUy, and b liable to set up a severe 
dermatitb if used carelessly. It is best applied in 6 per cent, to 10 per cent, 
ointment rnbbed into the patches daUy, auer the scales have been removed 
in a Lot bath with the aid of soft soap. Dithranol (derobin, cignolin), is a 
lees messy chrysarobin substitnte, and used as an ointment, in the strength 
of gr. J to the ounce, b a very effident remedy. If this treatment b earned 
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out thorougbly for 3 or 4 weeks patches will disappear. This treatment 
is best earned out in hospital or in a miTwng home. 

PTTogallic acid ointment 10 per cent., oil of cade ointment 20 per cent., 
or an ointment consisting of solution of coal tar 12*5, ammoniated merenry 
6-25, salitylic acid 6*25, simple ointment to 100. If the patches become 
inflamed they arc hest treated temporarily with linimcntum calaminas. 
Isolated resbtant patches may be treated by X-rays, but this cannot be often 
repeated. For the scalp, the scales shoold be removed with soft soap, and 
the patches painted with equal parts of solution of coal tar and industrial 
spirit. This latter solution is useful in psoriasis of the nails, after the nail has 
been cut away and the scales removed. 


PARAPSORIASIS 

This is a term applied to certam rare forms of resistant erjrthemato- 
squamous lesions which occur on the body. Three types are recognised; 
(1) parapsoriasis en gouttes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

etiology.— Nothing U known of the astiology of these conditions. 

Symptoms.— Parapsoriamen^otitfes occurs as pea-sired or slightly larger 
led spots, coveted by fine branny scales, chiefly on the upper part o? the trunk. 
In some cases necrotic lesions occur. 

Panjisoriasit en flaques owure as symmetrical patches, oval or linear, 
of pale yellow or red colour, with a shiny surface or covered by fine scales, 
and occurring chiefiv on the legs, thighs and lower trunk. 

Parajisonatit licMnwlea forms a xeticular pattern, chiefly on the extensor 
aspects of the upper limbs. The lesions are red or purplish in colour and the 
surface is either shiny or covered with fine scales. 

Treatment.— These cases are very resistant to treatment, but shoultl 
be dealt with on much the same lines as psoriasis. 


PITYRIASIS RUBRA PILARIS 

This is a rare disease characterised by the appearance of follicular papules, 
with homy spines, which tend to involve the whole cutaneous surface and 
may eventually produce a generalised dermatitis resembling pityriasis rubra 
of Hebra. 

iEtiology. — Thb is very obscure. It b thought by some observers to be 
a follicular form of psoriasis, but at present there b no conclusive evidence. 
The dbease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Symptoms. — The lesions are of two types : red follicular papules with 
horny spines, which are chiefly seen on the mrtensor aspects of the limbs, and 
especblly on the dorsum of the hands and fingers ; and red scaly plaques 
or sheets, which involve the scalp, face and trunk. Either of these types 
may predominate. "Where the former type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosb of the palms and soles 
develops, with fissoring of the deeper folds, and the nails become pitted and 
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brittle. Ectropion followed bp conjiincUTitia map occur. The mucous 
membranes usually escape. The malady does not scrioualy affect the general 
health, and eubjectire symptoms are usually absent. 

Treatment. — No specific treatment is known. Thyroid has been recom- 
mended, but the results are very uacertain. Bran and alkaline baths, followed 
by inunctions of ac. salicyl., grs. 10, glycer. amyL, adip. Ian© hydros., 
Si gr. 240, seem to give the best rcsulta. 


PITYRIASIS ROSEA 

A 'vridespiead eruption o! pinlaaii macnlea and papules of round or oval 
outline, with branny scaling, which does not usually extend to the periphery 
of the lesion. 

Etiology. — This is still obscure. It was originally thought to be of 
parasitic origin, probably owing to the resemblauce of the lesions to ring- 
worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, os it occasionally has a sudden 
onset with sbght fever and malaise. One attack is said to confer immunity, 
though this is not absolute, and it seems to ocenr at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The disease 
ocenrs chieily in children and young persons, but no age is exempt. 

Symptoms.— The eruption usually comes out suddenly, and the onset 
may, though this is not usual, be accompanied by slight fever, malaise and 
aoro throat. la some cases the general outbreak is preceded by the appear- 
ance of a single patch, the " herald ” patch, which may appear a veek or 
10 days before the general eruptbo. The lesions ore usually most profuse 
on the trunk and centra) portions of the iicobs, the distal parts of the 
latter escaping. The face, neck and scalp may be affected, bnt this is not 
common. 

The lesouB are pinkish macules or papules, mainly macnles, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
ananged in lines parallel to the ribs, and the larger patches are oval. When 

Utvcia Kith the. size of a pea, cenVial eciling comtnencca, tad ae the 
lesions grow the scales tend to form a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal ekin tint. Souietimea pinhead- 
sized follicular papules of skin colour are seen among the lesions m 
considerable nun^rs. In rare cases vesicles and bull© form. 

Subjective symptoms are usually absent, but aometlmcs itchiog zs a 
prominent feature. The rash usuaUy lasts about 4 weeks and theo dis- 
appears. 

Diagnosis. — Scborrhoeic dermatitis is distinguished by its greasy scajM 

and by Its distribution ; secondary syphilis, by the presence of otbereyphUitic 

lesions; and ringworm, by the axnall number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment. — No internal treatment ia known to affect the disease. la 
the early stages a simple coal tar and lead lotion con bo used, as this allays 
itching if present. Onco the rash is fully developed a daily warm bath, 
followed by tbe appUcatioa of 3 per cent, caiicylic acid in limmentum calcis, 



LICHEN PLANUS 1489 

will usuallj cause the lesion fo' disappear. If tiers is fever the patient 
shonld be put to bed. 


LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angular 
papules of pinkish or Ulac colour tending to be localised iu special areas. 

etiology. — The disease occurs chieBjr in adult life and is very rare in 
young children. Two \ncw8 are held os to its mtiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham-Little bas pointed ont 
that it did not appreciably increase during the War of 1914-1918, which might 
have been expected if such was the mam factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology. — The microscopic an.atoniy of the papules is very character- 
istic. There is a circumscribed, dense, round-cell infiltration in the upper 
part of the dermis beneath the papule, and the epidermis is much thickened. 
The papills are fattened out. The granular layer is irregularly thickened . 
and there is a hyperkeratosis, most marked at the orifices of the hair follicles 
and sweat duote. 

Symptoms.— *The most common variety Is the localited type. The lestous 
are ebiefiy found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the enins. The 
trunk, especially the lower part, the palms and soles, and the penis are also 
occasionally involved. The mucous loembraue of the mouth is frequently 
attacked. The lesions on the skin are discrete. lentil-sized papules, rabed 
sharply from the skin, with polished shiny surface and usually of lilac colour. 
They have a curious aud t;^ical angular outline, due to the fact that they 
are bounded by the dne lines of the skin, and sometimes they are definitely 
umbilicated. Frequently the papules are arranged in lines along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and resemble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepenny-bit, and the 
horny layer over them b much thickened. 

In the mouth iiregolat dead white patches are found, nsually on the 
toqgae or inner a^nect of the cheeks. 

Several other types of lichen planus are seen. In one variety the lesions 
form rings and gyrate figures (jiichen planus annularis), while in another 
atrophy occurs ijichen planus alrophicua). In a large number of cases the 
horny layer is much thickened {jiichen jianus hyperlropkicus), and thb b 
especially seen on the legs, where warty patches occur (lichen planus verru- 
cosus). Occasionally the lesions are arranged in a single line, sometimes 
following the course of a nerve (lieAen planus linearis), and very occasionally 
bulls and vesicles may occur. Barely cases are met with in which the papules 
ate few in number, and very much hypertrophied, forming dome-shaped 
tumours, which itch intensely (lieheftoblusus). 

Another variety b an acute generalised type in which a large number of 
lesions are scattered diffusely over the trunk and limbs. In thb type the 
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papolca are pale pink in colour and not ao raised as in the cironio forma. 
Even in these case-s the face and scalp almost invariably escape. 

In association with the above-mentioned lesions small groups of folUcuIar 
papules with horny spines may be found. Tho same condition is some- 
times found independently of lichen planns and has been called Ucficn ptYarii 
or $vintilosits. 'Whether these latter cases have the same origin is still un- 
settled. Graham-Little has reported the association of this type with atrophic 
alopecia. 

Xichen planus lesions ore almost invariably accompanied by intense 
itching and often by marked neurotic manifestation, bnt otherwise the health 
remains good, though alight fever may accompany the acute cases. 

The ^easo runs a very chronic coarse and is sometimes very resistant 
to treatment. 

Diagnosis. — ^Thia is osuaily easy, os the lesions ore very characteristic. 
The diagnosis from psoriasis has already been dealt with. From lichenification 
(lichen simplex chronicus of Vidal), which is produced by friction on the skin, 
the diagnosis is made fay the fact that the latter only occurs in circumscribed 
patches, and that the typical discrete papules of lichen planus are absent. 

Treatment. — ^lo tbc acute generabsed cases rest in bed is essential, and 
it is of the greatest eervico in chronic cases, matcrully shortening their 
course. Arsenic is looked upon as a apecific, bnt may require to bo pushed ; 
arsphenamme ^salvarsan) has been recommended by somo authors- As m 
psoriasis, arsenic is not advised m cases in which the eruption is coming out, 
these cases doing best on mercury ; liq. bydtarg. perchlor., min. CO, t.d.8. 
If the irritation is very bad, bromides or some hypnotic at night may be 
required, and for this symptom lumbar poncturo has been recommended. 

For local treatment antl-pruritic lotions and ointments are reqvdied ; cf 
these ichthammol, oil of cade, coal tar, phenol and menthol are most useful 

For the hypertrophic patches, ac. salicylic plaster, followed by X-rays 
or CO| enow, is the most satisfactory method of treatment. 


SCLBBODBKMA 

This is A condition of hardoess and rigidityof the skin, caused by a degenera- 
tion of fibrous tissue, which is probably of inflammatory origin. It is met 
with in two forms — (1) Generalise scleroderma, and (2) localised scleroderma 
or morpbrea. 

.Etiology. — It is chiefly a disease of young adult life and is more common 
in women than in men. It has been variously' attributed to a troplio-ncorosis, 
to alterations in endocrine secretion, to an endarteritis, and to a primary 
hypctularia of the fibrous tUaue of the sldn. Beoent work by Dowung and 
G^tna suggests that a relationship exists between this disease and thyro- 
toxicosis. 

Pathology. — ^There is a degeneration of the fibrous tissue bundles in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissue m 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
by pressure and excess of pigment may be present. Degenerative changes 
may abo be seen in the muscles in some coses. 
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Symptoms. — 1. GeneraMsd tderoierma . — ^This condition mar appear 
rapi^y or slowly. In both cases a distorbsnce of the general health, sncn as 
fever, joint pains, neuralgia or itching, may precede or accompany the attacl;. 
8ti&ess of the parts involved is often the first symptom, and this may spread 
rapidly or slowly till it produces fiiity of the joints, followed by progressive 
wasting of the muscles. Breathing may become difScolt, owing to fixation 
of the skin of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and month. The skin appears swollen and glossy 
and is very hard ; the deeper structures are fixed and the furrows of the skin 
disappear. The colour of the sHo may be normal or waxy in appearance. 
The lesions are usually symmetrical and the mucons membranes may be 
aSccted. These cases may occasionally cleat up spontaneously, hut often end 
fatally. 

Occasionally the disease begins in the hands. The skin is drawn tightly 
over the fingers, fixation of the joints occurs and atrophy supervenes, so that 
the fingers become pointed. This type is called tdtroiadylia or aerosderosii, 

2. Localised td^oderma or mor]^aa . — In this type the lesions vary from 
the size of a pea to large patches involving almost all the hack or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed briow the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in ban^ ; or again they may he of dead white colour, 
with more or less irregnlar edges, and of normal consistence. This latter t^e 
is one of the forms of so-called vshiu-spot disease. 

These cases run a very chronic comse, often of many years, and are 
resistant to treatment. 

Diagnosis. — From sclerema neonatoruro, by the age of the patient and 
the fact that this condition is confined to the subcutaneons fatty layer. 

Treatment. — In generalised cases, the patient shonld be kept warm, and 
massage and hot air baths given. Cod-liver oil internally is of value. Thyroid 
is largely given in all varieties, but its action is very uncertain. In morphcea, 
local fibrolysin injections have been given with success. X-rays are claimed 
to be beneficial. Treatment, however, is unsatisfactory. 


SCLEREMA NEONATORUM 

This condition has no jelationahip to the Soxegtdag. It ocoons in sewly- 
bom infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

etiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature, bat this is certainly not an essential factor. 
There is evidence of a deposit of palmitin and stearin crystals in the tissues, 
and of a well-marked proliferation of the reticulo-endothellal cells in the 
neighbourhood of these deposits. This is probably due to a reduction in the 
olein in the fat, but how this comes about is not yet known. 

Symptoms. — ^The afiection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very bard, and does not pit on pressuie. 
The edges are well-defined. A certain number of cases die, hut in the less 
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severe cases tbe patches dusppeat ui a month or two. A generalised 
hardening of the fat occurs aU over the body in infants suffering from 
severe diarrhcea, but this condition appears to have no relation to that 
just dwrribpd. 

Treatment. — ^Thechild should be kept warm and given plenty of nourish- 
ment. Cod-liver oil is s-aid to be very beneficial. 


D— THE LYMPHO-GRANXJLOMATA 

These cases form a bridge between the inflammatory dermatoses on the 
one hand and the new-growths on the other. The lesions iu many ways 
resemble the granulomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions arc incinded : (1) Sarcoidosis, (2) 
leukemia cutis, (3) lymphadenoma entia, and (4) mycosis fungoides. 

SARCOIDOSIS 

Synonyms. — Besuier-Bocck-Scbaomnnn’a Disease ; Lytapho-grannlonja 
beuigoa (SchaumauuV 

Dermatologists bare been familiar for many years with two conditions 
of tbe skin which from their hbtological characters have been tboosht to bs 
tuberculous. Tlie first, which consists of a symmetrical gmoulomafous 
condition alTccting chiefly the nose, cheeks, ears sod fingers, was described 
by Besnier in 18S9 under the name “ lupus pernio,” and difTereDtiatedby him 
from iopas vulgaris and lupus erythematosus, with both of which conmtioss 
it has some features in common. The second condition, described by Bceck 
in 1897, was characterised by the presence, generally on the face, of granulo- 
matous swellings, single or multiple, of varying sue and of a translucent 
appearance, often showing small yellowish points closely resembling the 
” apple jelly nodules ” seen in lupus vulgaris. To these lesions Boeck gave 
the name of " cutaneous sarcoids.” In 1917 Scheumann showed that these 
two conditions were only clmical types of the same disease, and he further 
showed that they were merely cutaneous manifestations of a pathological 
process which affected many other organs in the body, the lymphatic syrtem, 
lx)De-marrow, lungs and other viscera. It is now recognised as a diffuse 
reticulo-cndotheliosis, somewhat resembling, though clearly distinct from, 
Dodgldn’s disease. Schaumami has suggested that the condition should be 
called ‘‘ lytnpho-granulomatosis benigaa,” but at the present time the name 
” Sarcoidosis ” has been tacitly adopted in this conntry. 

.Etiology. — condition is not very common m the British 
more frequent on the European continent, especuiUy in the Scandinavian 
conutries. It affects both sexee equally, and is mcbt frequent between the 
age of 20 and 40. It is very rare before puberty but isolated cases have been 
descrii>ed even in infancy. 

There is much controversy as to the cause of the condition. The histo- 
logical architecture, described below, has long suggested a tuberculous 
Etiology, but certain features have tai^ doubts on thu point. The abseMC 
of caseation in the lesions ; tbe fact that tbe vast majority of the cases gbre 
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negative tubetcnUn, reactions ; that acid-fast bacilli have not been fonnd in 
the lesions, except in one or two cases in which the clinical diagnosis was by 
no means certain; and the very indecisive results of animal inoculations 
experiments — these arc points which make the acceptance of the tabercnloos 
hypothesis difficnlt. Schanmann has obtained the bovine tubercle bacillns 
from the sputum of some patients snfiering from this disease, aud has pointed 
out that active tubercnlosis sometimes develops in cases of sarcoidosis and 
that when this happens the chacactcristio lesions disappear. He holds the 
view that sarcoidosis is an indication of a particular phase of immunity to the 
bovine bacillus, and supports the view of Jadassohn that the high percentage 
of negative tuberculin reactions is not due to passive anergy, indicative of an 
absence of tuberculous infection, but is due to an active anergy occurring in a 
certain phase of this infection. 

Certain Sonth American dermatologists have noted the close resemblance 
of sarcoidosis to tuberculoid leprosy, and have suggested that it may be a 
form of leprosy. The geographical distribution of the two diseases, however, 
does not correspond, and this seems to rule out this hypothesis. Lastly 
other observers think that the disease is an entity due to specific organism not 
yet discovered. This theory is at present largely based on negative evidence. 
It is only possible at the present time to say that the stiology of sarcoidosis 
is unknown, but that it is dliEcuIt to ignore certain similarities to tuberculous 
infections. 

Pathology. — Although the pathological changes were first only described 
in skin lesions, it is now known that similar changes may occur in many organs 
of the body. They have been found in the mucous membranes, the lymphatic 
system, the lungs and other vbcera, the bone-marrow and certain other 
structuies. The lesions consist essentially of nodules of epithelioid cells, 
often though not always showing a few giant cells in the centre, surrounded 
by dense bands of normal connective tissue. Sometimes a zone of lymphocytes 
is found around the epithelioid ceUs, but these are often very sparse. Fibrous 
and clastic tissue is entirely destroyed by these granulomatous deposits, 
and bono is absorbed when invaded. The nodules show no signs of under- 
going necrosis or caseation, but in older nodules fibrous tissue in^tration may 
occur ; in healing nodules the cellular structure is gradually replaced by 
fibrous tissue. 

As is mentioned above a very high percentage of cases show a negative 
tuberculin reaction, a percentage higher than is found in a series of apparently 
healthy individuals, and this has suggested the possibility of an active auer^ 
and is thought by Jadassohn to be due to the presence of excess of anti- 
cutins in the blood and iudicative of a tuberculous infection. 

The blood picture usually shows little abnormal, but a monocytosb has 
been described in some cases. 

Symptoms. — Shin . — Skin lesions are of several types and can roughly be 
classified into (1) the small nodular sarcoid, (2) the large nodular sarcoid, and 
(3) lupus pernio. In the small nodular sarcoid the lesions come out more or 
less Ejrmmetrically, and are moat common on the face but may bo found, often 
in considerable numbers, on other parts of the body, especially the shoulders 
and upper limbs. The nodules vary in size from a pinhead to a pea, are 
smooth dome-shaped papules of yellowish-brown colour, translucent in 
appearance. 
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The large nodnlar sarcoids are often present singly or in smaU numbers, 
and are not always symmetrical in anangement. Again, the face is the site 
of predilection, the forehead, nose and prominences of the cheeks being the 
usual sites, but they arc found also on other parts of the body. The lesions 
vary in eire from a pea to plaques an inch or so across. They arc raised above 
the sldn, smooth and sluny in appearance, reddbh to pu^lish-brown in 
colour, and soft to the touch. On glass pressure they exhibit transluccncy, 
and often “ apple jelly ” nodules ate visible. These differ from those of lupus 
vulgaris in not breaking down under pressure ftom a pointed match. 

Both the email and large earcotu can di^ppear spontaneously or as a 
result of treatment, and in this case some atrophy of the akin resnlts. In the 
large variety annular lesions, with a pale atrophic centre and a flattened 
purplish margin, are sometimes met with. 

la lupus pernio the lesions form less well-defined infiltiatious arranged 
more or less symmetrically, the face again being most affected. The nose 
and checks show marked swelling with ill-defined ontline and are of a dull 
purple colour, similar to that seen in chilblains, though the skin is warm and 
not cold. The ears are also swoUen and porplish in tint, especiaUy the lobules. 
In this condition the slrin of the hands and feet are ako ^quently affected, 
rimilar Ql-dehned porplish swelling involve the fingers and toes, and dorsum 
of hands and feet ; this infiltration may extend up the forearms and legs. 
Lesions of the large and small earcoids may be present at the same time. 
In thue cases infiltrations of the eobcatsneons tissue are sometimes present, 
especially on the forearms and arms. 

Bare cases of generalised erythrodermia have been described in sarco* 
idosis. The sldn becomes red and scaly over considerable areas of the 
body, or the eruption may be nnrvetsal. A similar type of eruption is some 
times seen in lympbadenoma or leotemia. Nodules and diffuse infiltration 
of the mucons membranes, chiefiv in the nose, but also in the phstymr, 
larynx and mouth have also been described 

lyjfeTn. — Palpable enlargement of accessible lympharic glands 
is often present, though this enlargement may be licoited to certain glands, 
of which the cpitrochlear are the most common. When examined micro* 
scopicaU^ these glands zeresl the same changes as are eeea. la the skin. 
Enlargement of the peribronchial glands is even more common, and can 
usually be seen in a radiogram of the chest. Of other lymphatic tissue the 
tonsil ja frequently affected, and biopries of the tonsQ are sometimes useful for 
diagnostic purposes. 

Bona . — In many cases of lupus pernio, swellings of the fingers and toes 
suggestive of tuberculous dactylitis have been observed. These, however, 
never showed any rigns of breaking down. Badioseopio examination has 
shown that these swellings are mainly due to deposits in the connective tissue 
surronnding the small bones of the fingers and toes, but it has also demon* 
strated that in the bones themselves oreos of rarefaction can be seen, some- 
times so extensive that the surrounding compact bone of the phalanx may 
collapse. This change, which may occur in cases where the fingers look quite 
normal, affects mainly the phalanges and heads of the metacarpal and meta* 
tersal bones, but may occasionally occur in the long bones and even the spine 
is known to have been affected. These changes are of considerable diagnostic 
importance. 
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Lungs . — ^Patients suffering from sareoidosia rarely show any symptoms 
of pulmonaiy involvement, such ns cough or expectoration. Since, however, 
radioscopio examination of the chest has become a routine, changes have 
been demonstrated which are more or less diagnostic of the condition. In 
addition to enlargement of the hilar glands, mentioned above, most cases 
reveal evidence of deposits of granulomatous tissue in the peribronchial 
regions. These changes take the form either of a diffuse mottling due to the 
presence of small nodules scattered along the bronchi, or a reticulation or 
marbling, showing a more diffuse infiltration along the bronchi. In no case 
is there evidence of cavity formation. 

Other viscera . — ^Lesions in most of the viscera have been described. Of 
these the spleen is most frequently affected and may become much enlarged, 
reaching down to the iliac crest. The liver may also be enlarged bnt usually 
to a less degree. Lesions have also been found in the heart, stomach and 
kidneys. In the case of the last, aibuminaria and hsmatnria may he present. 

Nervous system . — Involvement of the peripheral nerves, giving rise to 
localised amesthesla, paresis and muscuiar atrophy, has been recorded. 
Lesions have also been described in the brain and in the pituitary bodj. 

Ocular lesions , — Small yellow nodules have been fonnd on the conjunctiva 
but special interest attaches to lesions of the nveal tract. These may take 
the form of an iritis ; of nodules on the iris ; of exndate with the anterior 
chamber ; and opacities in the vitrous. T^te pstches have also been 
observed in the choroid. These eye changes may be found in association with 
infiltration in the salivary elands, especially the parotid, and the condition 
known as uveo-parotitis or Keerfordrs disease is now known to be a mani- 
festation of sarcoidosis (see p. SOI). 

General symptoms . — Fatieots sofferii^ from sarcoidosis generally appear 
to be in remarlmbly good health. Fever is generally absent but in rare cases 
persistent fever is present. It b not usually high, about 100" F., but may 
continue without intermbsioa for months. The pulse in these cases b scarcely 
rabed and the patient’s gcaenil condition b good. 

It should be remembered that in most cases only a few of the lesions 
mentioned above may be present, and that although the skin lesions arc the 
most prominent numerous coses are now on record in which skin lesions are 
absent. 

Diagnosb.— In cases where skin lesions are present they are nsually 
sufficiently typical to enable a diagnosb to be made, but a biopsy can be 
done to confi^ this. The pteacnce of characteriatic lerions seen in. radio- 
grams of the chest and hands mentioned above are of further assistance, as b 
a negative tuhctcnlLn test. The absence of necrosb and caseation b a useful 
sign in differentiating from classical tuberculous lesions, while the absence of 
follicular plugging distingubhes these cases from lupus erythematosus. The 
diagnosb from syphilb can be made by a careful consideration of the char- 
acteristic symptoms of that disease, assbted by a positive Wassermann 
reaction. 

Prognosis. — It b generally held that the milder types of the dbeose 
eventually clear up spoataneoasly. According to Schaumatm, however, some 
cases eventually develop frank tnberculosb, and in these the symptoms of 
saicoidosb disappear. Severe cases may die from involvement of \’ital organs. 

Treatment. — The best results have so far been obtained by the admini- 
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etratioa of cBaalmoogra oil preparations or scxUum morrhoate. The latter 
drag is best given either intravenoosly or intramnscnlarly in a 3 per cent, 
solution; 1 to 3 c^. being administered weetly. It may be necessary to 
give the drag over a considerable period of time. There can be no donbt 
that lesions gradually disappear under this treatment but there is some 
tendency to recurrence, just as there ia in the treatment of leprosy by the 
drag. Milder cases seem to be cured, but it is not easy to say the same of the 
more advanced cases. Chaulmoogra oil preparations are administered in 
the same doses as for leprosy. Arsenic also appears to have some influence 
on the lesions, and is bwt given in the form of snlphsrsphenamine intra- 
mnscularly, doses of 0*3 to 0 45 gm. being administered vreeldy in courses of 
10 injections. 

No local treitment has much influence on the lesions, but general arc* 
light baths appear to be of value. 


LEUK/ESnA AND EyilPHADENOMA CUTIS 

Symptoms In both these conditions itching may be a marked s^ptom ; 

sometimea it ocours without any cutaneous lesions, while at other times very 
persistent urticarial or prarigodihe lesions are present. Hfemorrbages may 
occur into the skin, and in some cases exfobativc dermatitis is present. 

The more characteristic lesions are, however, granulosatoos infiltrations 
of the akin, which form tumours, either in certain localities or more or less 
all over the akin. In the farmer case the face is most affected, the tumopa 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in else, and 
are usually of a doll porplish'rcd colour. Most of the cases recorded occur in 
lympbatio leukemia, but a few have been reported in the myeloid casM. 
They also occur in Hodgkin’s discaso, but there ia great difficulty io dbtin- 
guismog aleukemic leukemia from Hodgkin’s disease, unless the glands have 
been examined microscopically. 

Treatment.— This has been dealt with in the articles on Leuktemia and 
llodgkin’B ^easc 1pp. and &13). 

MYCOSIS FUNGOIDES 

A chrome inflammatory dermatosis with a tendency to form granulo- 
matous tiiTDouTs, which usually ends fatally. 

etiology. — It is a disease of late middle life, and more common In men. 
Its cause is quite unknown, but it is probably an infective process and closely 
related to Icuksmia, though no characteristic blood cnanges have been 
obsera'cd. 

Symptoms. — In the early or prcmycotic stage the most fregneut lesions 
are patches of redness and scaUng, associated with intense itching. After a 
times these lesions become infiUrat^ and raised above the surface of the skin. 
Later, tumouia appear in these patches, usually about the size of au orange, 
but not infrequently much larger. The epidermis over them gives way and a 
fuezatiug moss U produced. These tamoura are usually multiple. , . 

bometimea the initial lesion takes the form of an eczema, an uriicarta or 
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a. dacmatiiia erfolustiva^ but ia all tbeae ca^ iteWtig ia a ^couainaut aymptora. 
In other cases the tumours appear ■without anjr prc-existmg dermatosis. 

The course is slow, and the general health is affected first by low? of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis.— This may be very difficult ra the premycotic stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coming to a diagnosis. 

Treatment. — The only treatment known to benefit these cases is X-rays 
or radium. Either of these will Iteep the lesions quiescent for a considerable 
time, but recurrence generally takes place sooner or later. Arsenic and 
antimony may also be given. 

A. M. H. Gray. 


V. TUMOURS OF THE SKIN 

Tumours can be divided into epithelial and connective-tissue tumours, 
and each o! these varieties into benign and molignant. 

BENIGN EPITHELIAL TUMOURS 
1. WARTS 

These are benign epithelial tumours, characterised by an overgrowth of 
the pricWe-ceU IaT«. with or without hyperkeratosis, and prodneed by an 
infective agent, which appears to be a filter-passing virus. The following 
types are recognised ; 

1. FcrrtiCfi vutijaris . — This is the common wart which is so frequently 
met with on the back of the hande, but may occur on the face and other parte 
of the body. The lesions arc rais^ tumours, varying in size from a pinhead 
to a filbert, and are usually discrete, but may group to form larger swell- 
ings. Theyhavp a rough surface, rise sharply from the surrounding skin, 
and are slan-coIourcd. Ilistologically they show great hypertrophy of all 
the epithelial layers, with downward growth of the interpapiUary areas, and 
a corresponding p.npillary elongation. They occur chiefly in children. They 
are inoculable Iron? one snot to another, and from one individual to another. 

Treatment. — -Isolatca lesions ate best removed by the application of 
COj snow for from 16 to 40 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or the actual cautery. When very numerous, evulsion with a sharp spoon 
<iX-raya ate most satisfactory. 

2. Verruca plana juvenilis are pinhead-sized warts, seen chiefly on the 
face and hands of children, though they are met with in adults. They have 
smooth, flat tops, and are usually very numerous. 

Treatment.— -They are best treated by touching with the galvano- 
cautery, or by magnesium Ionisation. 
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d. Ttmua ptantoru.— Tbis is a watt vhicli occurs on tlie sole of the foot, 
and has the appearance of a com, becaose it is snrromided by a hyperheratotio 
ring, and on account of the preasare on the foot does not stand up above the 
level of this ring. It is, therefore, often mistaken for a com. It is usually 
extremely painful. The lesions are osoall^* single or few in number but may 
occur in considerable numhcra, often forming a large mass. 

Treatment. — Removal with a curette under a local or general anaathetic, 
the cavity being swabbed with pure phenol or trichloracetic acid, is the 
quickest way to obtain a cure. X-ray treatment given to the individual warts, 
with the ekin around carefully protected with lead, or lead rubber, is a painless 
and satisfactory treatment where the lesions aro not too numerous. A dose of 
2 slda units (800 r) may be given to each wart on a single occasion. The wart 
should fall out in 0 or G weeks, without farther treatment. Carbon di-oxide 
snow can also be used in certain cases. 

4. Ytrrwa filifornna , — ^Theae minute warts are usually about 1 mm. in 
diameter at their base, with long filamentous processes. They are some- 
times found on the face ; but chiefly occur on the genitals, and around the 
anus. They frequently occur in very large numbers, forming cauliflower' 
like growths (condyloma accumiuatum). They are often seen in cases of 
gonorrheea, and are sometimes known as gonorrhaal vart$ ; but they mar be 
present apart from this disease, and are all due to virus infection. In these 
waits there is very little overgrowth of the homy layer. 

Treatment.— Locally antiseptic applications, such as 1 b 1000 per- 
chloride of mercu^ In spirit painted on frequently, or silver nitrate S per 
cent, b 8p. sth. nitios., will cause them to dry up, or they may be removed 
with the galvano-cautery, or curetted. 

6, Keratoma $enile . — These co^alled senile or seborrheeio warts are 
commonly seen on the face, back and chest of old people ; but mar occur m 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skb. They are soft to the touch, and have a slightly 
warty surface. Their colour varies ^m yellow to a deep black, and they 
may itch a good deal. The distribution is much tbe same as for seborrhcpic 
dermatitis. 

Tieatroent. — ’Painting vritb pure phenol or tnchloracctic acid, ptficwing 
with COj snow, should be employed. 


2. ACANTHOSIS NIGRICANS 

TMs is a rare condition b which warty pigmented growths appear on 
the neck^ axilla?, gcobs, umbilicus, and flexures of the Umba and on the face. 
These growths often fnngate and suppnratc, especially in moist areas. In 
addition areas of pigmentation and scattered warty growths may occur. 
The mucous membrane of the lips, cheeks and tongue may be affected. In 
a large proportion of cases abdominal malignant growths have been foimd ; 
but m other cases no such complication exists. The nature of the condition 
is not understood. 

Treatment. — ^No treatment is known to affect the condition. 
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THE DYSKERATOSES 

1. MOLLUSCDM CONTAQIOSDM 

In this condition small tnmonre appear on the skin which, like the warts, 
are infective and produced by a 61ter-paasmg vims. They differ from warts 
not only in clinical characters, bat m the peculiar degenerative changes 
which occur in the process of homy cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and homy layer of large cells containing large trans* 
parent oval bodies. These are Imown as “ mollnscnra bodies,” and at one 
time were thought to be coccidial bodies, but are now considered to be 
degenerations of the cell protoplasm. 

Symptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a white or pinkish colour, with a smooth glistening surface. They may 
appear anywhere on. the skin. They arc dome-shaped, and have a central 
pit, in the floor of which the thickened homy layer can be seen. Not in- 
frecfoently they become inflamed. 

Treatment.— The lesions can easily be removed with a small curette and 
the base painted with pure phenol, or the small central mass can be forced 
out with a sharpened match and phenol applied. 

2. DARIEB'S DISEASE 

This is a very tare condition of the sIod usually seen in young adults 
m which an eruption of follicular papules develops on the face, scalp, 
abdomen, back, and the flexor aspects of limbs. The lesions run together 
and form warty-looldng masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but tbe general health is not affected. 

Microscopic examination shows similar changes to those seen in mol- 
tuscum contagiosom, namely, an irregular hyperkeratosis with formation 
of ” psorospenna ” in tbe region of the granular and Malpighian layers of the 
epidermis. 

Treatment.— This consists of baths and the application of keratolytic 
agents, such as salicylic acid. 

3. PAOETS DISEASE OF THE NIPPLE 

Tlus is a chronic affection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply defined, red, oozing area involring the nipple, 
tbe ateola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, " psorospenns ” 
are seen under the microscope. The surface homy layer is mostly lost, and 
the deeper layers of the epiaermis are much hypertrophied and oedematons, 
but show no obvious epitneliomatous proliferation. 
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Treatment— Amputation of the breaat is the only treatment that can he 
adrised. 


^lALlGNAKT EPITHELIAL TUMOURS 
1. RODENT ULCER 

A slowly growing epithelioma osnally singlCj but sometimes multiple, 
which may cause considerable local destmction of tissue but docs not form 
metastascs. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell cplthelioBia. In section epithelial processes are seen penetrating into 
the nnderlying dermis and subcutaneous tissue ; but the processes are bounded 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form in these processes no cell-nests are formed. 

Symptoms. — ^The lesions chiefly occur in old people ; bnt this is not 
always so. They also rarely begin anywhere but on the face, and then chieliv 
in the neighbourhood of the eye, or on the nose or cheek. At first a small 
raised white nodule appears, with email vessels coursing over it- Then, at 
it spreads, an nicer forms in the centre, hut the raised intensely hard white 
border persists. If not treated a great deal of tissue destruction occurs ; the 
nose may bo destroyed, or the antrum perforated, aud the whole of the nasal 
cavities opened up. In advanced cases practically the whole face is 
destroyed. Some cases, however, remain superficial, spreading slowly, 
the older parts healing as the lerion epreads. Multiple lesons are not 
very rare. 

Benin forms are also recognised. In one the lesions are pea-sited or 
slighUv larger nodules, scattered over the face, and of the same t^e os the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Btooke under the name of ejntWCotna odenoidet 
cyiUcum. Another benign type is seen in which multiple wolnut-sltod 
tnmours form on the scalp {SpUgUr's tumours). A third typo occurs in the 
form of multiple psoriasiform patches on the trunk, and has been named by 
Qrabam-Little tTtfi}iemaXoid benign ejnthdioma. 

Diagnosis. — This can always be mode in cases of doubt by microscopic 
examination. 

Treatment. — Excision is the best treatment wbeapossible ; but excepnt 
results are obtained by radium, or X-rayj. CO* snow has been advocated 
early cases, and the results obtained are excellent. In advanced cases, which 
are unsuitable for surgical treatment, diathermy is uscfnl. 

2. 8QUAMODS EFITUELIOIIA 

In this condition rapidly growing tumours form, which ulcerate flud cause 
local destruction of tissue, aud also cause secondary glaudulai involvement. 
It is chiefly a disca.‘ie of old age, 

Pathofogy.—Bections show an irregular proliferation of the Malpighian 
layer, with the formation of cell-nests, and the limiting basal layer u 
absent. 

Symptoms.— The leoons begin as nodules, much like those of rodent 
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deer, but ,tbey spread mueb more rapidly and eitbcr iorm irregular deep cut 
ulcers, without the characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or canliflower'like growths. The glands 
may be involved, and general dissenunation may occur. The condition may 
sometimes supervene on pre-easting non-maugnant conditions. It may 
commence in a keratoma semle, m the warty conditions which ocenr in 
cases of atrophy of the skin due to exposure to tropical snn, on an old lupus 
scar, ou X-ray dermatitis, in xeroderma pigmentosa, in arsenical keratoses 
and in tar moilusoura. 

Treatment.^This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. Radium is now 
extensively used in treating these growths. 


TUMOURS OF THE APPENDAGES OF THE SKIN 
1- MIUUM 

In this disease pinhead-sized ycUowish-white bodies are seen in the 
skin of the face, chiefly on the checks, eyelids and forehead. They are often 
very numerous. They can he shelled out, and are found to consist of a 
whorl of epithelial cells. Their origin is unknown, hut they are probably 
derived from the lanugo hair follicles. 

Treatoent.— These tumoure can he destroyed by electrolysis. 

2. SEBACEOUS CYSTS 

These are pinless cystic ewellings chiefly found on the ecalp, face, cats, 
back and scrotum. They vary in size from a pea to an orange. When 
incised they are found to be filled with cheesy matter. They ate either due 
to blocking of the sebaceous duct, or according to some authorities they are 
of embryonic origin. True dermoid cyst$ ol the skin are also found. 

Treatment. — Excision b the most satbfactory method of treatment. 

3. ADENOMA SEBACEUM 

A eymmetrical eruption of pinbcad-Bized, bright red papules, of con- 
genital origin, on the face. It commences very early in life, and b often 
associated with mental defect — in (act, cases are most often seen in esylume. 
The lesions are dbtributed chiefly over the nose and cheeks, and consbt of 
hypertrophied connective tissue and numerous capillary vesseb. 

Treatment.^ — The lesions can be destroyed with the galvano-cautery, by 
electrol^b or by diathermy. 

Tumours oft%e aiceat glands and duds ate so rare as to need no description 
here. 


CONNECTIVE-TISSUE TUMOURS 
1. KELOID 

Thb b a fibrous tumour developing in a scar. The mere overgrowth of 
a scar b sometimes referred to as a hypertrophic scar, while the term keloid 
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is limited to those cases in which the tumonr extends beyond the original 
limits of the scar. In this latter condition processes often grow out in all 
directions like tentacles, and also in come cases the condition appears to 
start spontaneoualy from the. normal skin ; hut there can he little douht 
that some small abrasion was present. Small keloids often appear after 
acne vulgaris, varicella and other dermatoses which lead to scarrmg. There 
can be little doubt that this fibrous overgrowth is due to some chronic bacterisi 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and S*rays. 


2. FIBROMA—MOLLDSCnil PIBROSUM 

Hard fibromata of the skm are rate, and usually occur in near-sized nodules 
scattered about the skm. Soft fibromata are common, and are met with as 
small pedunculated tumours, chiefly on the trunk. They may occur in large 
numbers, and are then described as moUuscum fibrosum. In thb condition 
the tumouia vary in size from a small pea up to several inches la diameter. 
Not only the sl^ but the mucou.<i membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely dbfi^e the part from which they arbe ; thb condition b called 
iermaiolysis. Not all the tumours are pedunculated— as some are sessile— 
but all have the same soltness. Some de^hely suxiound nerve trunks, 
and it has been thought that they all develop in connection with the 
nerve fibr« ; hence they are often called neun-Ji^omaia or ftext/om 
neuromata. 

In some cases true neuto-fibroouta and moUuscum fibrosum lesions occur 
In comblnatiou with pigmented spots about the body. Thb s^pdrome is 
called ReckUni}}taueen*t diteaee, and b sometimes associated with mental 
dbturbance. 

Treatment.— Nothing can be done except surgical removal of the 
tomours. 

3. LTPOMATA 

These are soft freely movable lohnlated tumours in the subcutaneous tl^ue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposb, and b referred to as Dcrcum ‘9 dteeaee (p. 468). 

Treatment.— Exebiou is the only treatment. 

4. MTOttATa 

Small multiple tumours of the «zc of 0 pea are sometimes found which 
have the structure of leiomyomata, and arise from the arrectores pilorom 
muscles. The lesions are often numerons, grouped and juunful. 

Treatment. — ^The cautery, or excision, b the only treatment. 

5. ITDLTIPLE IDIOPATHIC SARCOMA OF KAPOSI 

Thb b a curious condition chiefly seen in old people, and generally in 
natives of Eastern European countnes ; but cases have arisen d« novo in tba 
coualty. The lesions occur chiefly in the region of the ankles, but have ftbo 
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been fotind on tbo hands and on the trunk. They are irregnlarly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of inflammatory origin, or is a species of najvns 
is as yet nndccidcd. The condition does not affect the general health. 

Treatnrent. — ^No treatment is known to affect the condition. 


6. SARCOltATA 

Both round* and spindle-celled sarcomata have been found arising in 
the skin, but are rate. They may be smgle or multiple, of any size, sessile or 
pednnculated, and are usnally of a porpUsh-red colour. They tend to break 
down and produce fongating nlcers, and mn a rapid course ending In death 
unless removed in the early stages. 

Treatment. — This is purely sorgical, 

7 . 

This term should be applied only to certain new formations of congei.ital 
otimn : but in practice certain other conditions have been included. They 
fall into four classes: (1) Vascular nam: (2) lymphatic neri; (3) pig 
mented ntovi ; and fl) bypcrkcratolic nmi. 

Vascular Njivi.»There are two chief varieties, the capillar}’ and the 
cavernous navi. 

CafUlcry ncevi . — Tbese nsn are essentially dilatations of the capillary 
vessels of the papillary and enhpapillary layers of the dermu. They form 
flat red patches of varying size. They may he small pea*sizcd lesions, or 
they may practically cover the whole body, incladme the mucous mem- 
branes. ^Vben they occur La large patches they are called porl-xcine tlmni. 

The lesions arc usually not raised and not infiltrated, tbo only change 
being in the colour of the skin, which is red or purple in the affected areas. 
Sometimes, however, thickeuiogs occur uregularly throughout the patches. 
On examination with a lens the capillaries can often be seen. These neevi 
are either present at birth or appear shortly afterwards. They tend to get 
paler as age advances, bat rarely disappear. 

Treatment. — These cases are very difficult to treat, especially the more 
extensive ones. CO^ is useless, unless the application is sufficiently long to 
destroy the skin. Radium, though sometimea successful in removing the 
naevus, is inclined to produce atrophy and telangiectases in its place. Painting 
the patches with thorium X or applying it in a varnish gives good results in 
mSa cases. The best hope in disfiguring cases rests with excision and plastic 
surgery. 

Gavernotis ncFin. — ^Theso are soft or bard tumours, which appear as bright 
red sharply defined swellings raised above the level of the skin or as purpUsb 
indurations in the skin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consul of a fibrous stroma 
surrounding irregnlar blood spaces, the whole being more or less encapsuled. 
The tumours vary much in sire and extent, some being as large as a cricket- 
ball or larger. Any part of the body may be affected, but they are frequent 
on the face and scalp, the lips and eyelids often being attacked. , 
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Treatmeat. — Sm&U tumours ato best treated with CO enow, one et* 
posure of 15 to 30 seconds being sufficient to remore them. Larger tumonis 
may bo dealt with by repeated applicntiona of sno.vr, but they do belter with 
mmtiple punctures with a fine galrano-caute^ at dull red heat. In some 
s'tiiations excision is the best treatm<^nt. while radium can often be used 
with euccess. ElectrolyM waa formerly much employed, but is alow and 
has been superseded by the methods mentioned abovre. It is often advisable 
to abstain for a time from active treatment, as there is a tendency for the 
tumours to disappear apontaneoosly. 

Stellcie navi . — These arc not strictly navi at all — that is, they are not 
congenital growths. The canae is not clear, but they may be degenerations 
or possibly traumatic dilatation of vennles. The lesions consist of a central 
pinhead-sued dilatation of a venule, with a stellate arrangement of dilated 
vessels running into it. They are seen chiefly in children on the face, but 
also occur in adults. It has been thought that insect bites may be a deter* 
mining cause. 

Treatment. — If the central vessel is destroyed by a fine galvano-cautery 
or by electrolysis the lesion will disappear. 

LvMPitATia Nav:. — Synonym.i — Lymphangioma Circumscriptum. 

This occurs as a raised circumscribed patch of skin colour, which on 
close ex&nunation is aeen to consist of closely grouped vesicles, varying in 
fise from a pin’s head to a lentil. There may be a few discrete vesicles 
surrounding the main patch. In some cases, too, the surfscs is warty. The 
patches appear at or soon after birth, but may come out later, microscopic 
examination shows dilatation of the lymphatic vessels of the dermis, with or 
without epidermal hypertrophy. 

Treatment.*~ExcisioQ, cauterisation or treatment by radium are the 
three methods applicable. 

PicuENTAitY Navr OR MoLES.— Nson of thb class aro very numerous 
and vary considerably in type. They may consist of pigmented patches of 
varying size and various depth of colour from a paU yellow to a deep hbek. 
These may be associated with hairy growths. In other coses smooth lobnlatcd 
pigmented tumours may occur on any part of the skin. Borne cases have 
a rough, warty surface, while others are hairy. They may be quite small, 
no larger than a pea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. They may appear at or soon 
after birth, or may occasionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic cells in the ueraus and al»o in the deeper layers of the epiden^. 
There b excess of pigment in the cclb of the basal layer, in the adjoining 
lilalpigjiian laycr^ and also pigmented wacdetiug ccUa ia the upper part of 
the dermb. The epidermal changes vary with the type of nicvus. 

There b a slight tendency for these pigmented moles to undergo malignant 
transformation into ntrvo-earcinama, which baa a high degree of malignancy, 
giving rbe to rapidly generalised metastasec. 

Treatment.-~It b best to leave pigm^it moles alone nnlcsa some definite 
indication for treatment b present. Free ezebion with grafting or clastic 
procedures b indicated in some dbfiguring lesions, or m those Uaule to 
irritation from friction. Diathermy or electrolysb may be used in the case 
of the emaller tumours. 
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ilypEUKBEATorio X^vi. — Synon3niis. — Ijueai Ichthyosis Hjstrix. 

In this type of nsvois the lesions ace arranged in lines or bands, usually 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyosis hystrix type they are 
frequently symmetrical. The lesions conast of thick homy plugs, which can 
be pulled out from depressions in the akin, and are closely packed together ; 
sometimes great horns protrude from the skia. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment.— This is very unsatisfactory. Salicylic acid plasters may 
be used to soften and remove the homy masses, and small areas can be excised 
or cauterised. A. M. U. Gray. 


VI. OTHER MORBID CONDITIONS OF THE SKIN 

ANOMALIES Oi'* PIGMENTATION 

Fimentatiun may be produced by the dei)Osit of blood pigment in the 
skin, by the excessive production of meUnin— the normal pigment of the 
skin, or by tbe deposition of such subsuuccs as silver, seen lu poisoning by 
that substance. 

Blood pigracut is found after hmmorrbagfa have subsided and in con- 
gestive condifiotu. 

Incite in melanin occurs in the pigmentary n»vi already referred to ; 
ill certain iutemal diseases, such us Addison’s disease, diabetes and exojjh* 
tbslialc gokro; sad bt pKgitsacy; alter tbc ingestion oi mrsnic; sad 
locally, after certain inflammatory conditions of the skin, such as sunburn, 
erythcim ab igue, iicben planus and syphilis. It also occurs in a curious 
condition named utUigo, the eetiology of which is obscure. 

1. EENTICO 

Thb ia the name given to frerklrs, which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment.— This is purely preventive. The application of a greasy 
preparation, such us lanolin, to the skin before exposure to the sun will 
protect the face from an erj-thema ; sunshades and veils, especially red or 
brown, are also useful. 


2. CHLOAS5IA TJTERINUit 

This is a peculiar yelloiiish-brown pigmentation which occurs chiefly 
about the face in women who are pregnant, or suffering from some uterine 
ilisturbance. It occurs in ill-defloed patches, chiefly on the forehead and on 
the abdomen. It disappears after the termination of pregnancy, or when the 
pelvic condition b rectified. 

48 



1606 


DISEASES OF THE SION 


3. VITIUGO 

This couditioa, also known aa UtteoJermia and mchnoJermia, may occur 
at any age or in cither sex. The jetiology is quite unknown, both toxic and 
tropho-neuritic theories having been invoked to e3q>lain the phenomenon, 
but very little evidence is at present forthcoming in favour oi either view. 
It consists of patches of a dead white colonr appearing in various parts of the 
body ; they may be quite email, or may in rare coses completely cover the 
body. The edge of the patches is sharp, and the surrounding skm b hyper- 
pigmented ; the texture remains normal. In the white areas pigment is 
entirely absent, but no other histological changes can be observed. The 
patient's health is in no way affected, :.or can any derangement of any of the 
organs of the body be made out in tbe majority of cases. 

Treatment. — ^The only treatment which appears to have any effect is 
the repeated application of ultra-violet rays, either by the Kromayer lamp 
or by arc-light oaths. 

4. ALBimSM 

This is a congenital condition in which there is complete absence of pig* 
ment in the skin and other epidermal structures. The hair b wlute, the 
eyes pink from absence of pigment in tbe irb, and the skia faib to pigment, 
even when exposed to the strongest sun. 

ATROPHIES OF THE SKIN 

Various conditions may cause atrophy of skm, particularly local inilam* 
matioRS, but under thb beading certain atrophic conditions are dealt with 
that have not been considered ernwhere. 

1. SENILE ATROPHY 

Qenesalbed atrophy of the skin occ^s in old age. The skin becomes thin 
and loses its ela.<?ticity ; irregular pigmented spots, small telangiectases 
and vascular cysts (de Itforgan'e spots) appear, especially on tbe face and 
trunk ; wrinkles are very numerous ; ana the skin develops a yellowbh 
colour. A ccueralised pruritb may occur. Senile warts aro frequently 
found, and these may be the scat of a localised pruritus. They occasionally 
become transformed into squamous epithcUomata. 

Treatment. — Thb b purely symptomatic. 


2. STRLE ATROPHIC.® 

These are bunds of atropUe skin which develop In areas where the skin 
liM been much stretched. They are seen beat on the abdomen, breast and 
hips of women who have borne cbildren. The lines when Crst formed ate 
red in colour and about | inch in diameter, but as they get older they become 
greybh-whitc. It is thought that they are produced by damage to the 
clastic fibres of the skin by stretching. 

No treatment b required. 
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3. XERODERMA PIGMENTOSA 

This ia a rare condition of the sldn which is hereditary. The ffitioio^ 
is qnite nnlmown, but there is no donbt that ligbt*rays play a part in toe 
prodnction of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the liands of macules of 
yellow and brown pigmentation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and wartv growtlu. Later, olceration occurs 
and epitheliomatons tumours appear on the warty growths. 

Treatment. — ^Tbe patient should be protected from the sun's rays as 
much os possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous growths can be checked by radiom, but 
the cases always end fatally. 

CONGENITAL CONDITIONS OF THE SKIN 

Most of these, such as ichthyosis, the nsvi and xeroderma pigmentosa, 
have been already considered. There 8tQl remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPEDERMOLTBIS BULLOSA 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those affected, the slightest knock is snfdcient 
to produce a blister. The disease is ber^tary, and can often be traced 
to a considerable number of members of a family. The lesions usually appear 
first In early infancy, bat occasionally they have occurred for the tot time 
later in life. Tbcf vary macb ia degeoe. la some cases the hsioaa are alight 
and cause very little inconvenience, and no disturbance to the general health. 
In other cases the lesions are numerous, almost all parts of the bod^ being 
affected at one time or another ; teeth and naUs develop badly, scptio com- 
plications are often severe, and these coses usually do not live to adult 
age. 

Treatment — Nothing can be done except by prevention of sepsis and the 
antiseptic treatment of the lesions when once formed. 

DISEASES OF THE HAIR 
1. ALOPECIA 

Loss of hair occuib in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the scalp, 
in secondary syphilis, and in dermatitis exfoliativa. It is also lost locally 
In scarring conditions, traumatic or inflammatory, as seen in lupus erythe- 
matosus or tertiary syphilis. A progressive loss also occurs in the male sex 
in middle life ; thu, however, may occur prematurely. 

AxrOFBOU PnzHATUBA.— etiology.— The disease is essentially one of 
the male sex, and usually begins at about the age of 20. The {etiology of 
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the disease is not clear. Two factors appear to be pr^ent, heredity and 
Beborrhsa of the ecalp. It is quite clear that the latter condition by itself 
does not always produce b-aldncss, but it appears to accelerate the loss o! 
hair, as might bo cspected. Heredity seems to be important, espcciallr in 
those cases where complete baldness occurs at an early age, and there 
is DO donlt that fine hair is more liable to fall out early than is 
stouter hair. 

Symptoms, — This givc.s rise to a very characteristic type of hair lots 
which is familiar to every one. Tho hair gradually gets thin on both temples 
and on the vertex, and by slow progression these thinned areas eventually 
meet, leaving the top of the bead entirely bald or only covered by a fine 
down, while the sides and back of the scalp are coveted normally. The 
progress vanes very cuuaidera>bly ui diflurciit individuais, some bcconiiug 
completely bald in a year or two, while othcie still have a good crop of hair 
at 60. 

Treatment.— Thi* has maiuly to he directed to curing the seborrheea, 
and the methods for doing this have been dealt with under that heading. 
Apart from this, avoidance of tightly fitting bats, and gentle massage with 
the fingers are the most appropriate remedies. Ccrt.ain drugs such as 
pilocarpine, have been thought to have a stimulating effect on hair growths, 
and rubefacients, such as cantharidea, arc also much employed. 

AtOFECU AnEATA.— In this condition the hair falls out in patches, 
leaving smooth, shiny, bald areas. There is a general tendency for the hair 
to grow again. 

Etiology.— The malady affects both sexes and ccnerally occura in early 
adult life, it is probable that the disease is an mfiammatory condition, 
but the catuco of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administration of thallium salts, which lenda support 
to the toxic theory. It was at one time thought to be due to an external 
parasite, but there is no evidence to support this view. It has also been 
thought to he of cervoua origin, as damage to nerves has produced bald 
patchee over the areas supplied. 

Symptoms. — The disease may start suddenly or slowly. In some cases 
a large circular patch of baldness may occur in a siuglc night, and in thtsc- 
cases the skin may betender and r^dened. Generally, however, a small 
bald patch appeara, which spreads slowly, and other patches raay subsequently 
arise, causing considerable loss of balr and a curious pateby condition of the 
scalp. Not only the ecalp hairs but those of the beard, the eyebrows, axillre 
and pubes may be affected, end in severe coses all the hatrB of the body, 
inclnding the eyelashes, may fall out. In one type a hand of hair may be 
lost extending from ear to ear around tho margin of the scalp, either in front 
or behind the head or even in a complete circle. 

In the patchy form, the individual patches are characteristic. The 
centre is usually completely bald and shiny, though new downy hairs may 
be seen. Around this a row of stumps may be ofeerved. These are club- 
shaped, like a note of exclamation, being very thin as they enter the scalp 
and thicker above. "When pulled out, a shrunken hair bulb comes out and 
the hair does not break as in ringworm. TTie rone outside the zone of 6turo|» 
looks normal, but if the haira are pulled upon many loose hairs may be 
detached. 
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Diagnosis.— This has to be made from ringworm and a generally easy. 
In ringworm the patch is scaly and covered by stumps, which break easily 
and have an irregular fractured end. Under the microscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
They are numerous, small and usuallyred in colour, and no stumps are seen. 

Cotirse.— This varies in different cases. Usually new hair grows fairly 
rapidly, and the patches cease to spread. The new hair Is usually white when 
it first appears, but pigments later. In aome cases, however, the patches 
progress oa new hairs grow and this may continne for many months. In tlie 
band-form hair grow'th is usually mticli slower. In the generalised c.'ises the 
prognosis ia not bo good, a large proportion losing the hair permanently. 

Treatment.— The general health must be looked to and all possible 
sources of irritation removed. The teeth must be attended to, tonsillar 
sepsis treated, and errors of vision corrocted. General tonic treatment 
should be prescribed, and rest from overwork and worry ordered. Thyroid 
ertraet has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Ixjca! applications which cause hyporsemia arc of most value. Painting 
the patches with pure phenol, iodine or blistering fluid, or tubbing in oil of 
turpentine is useful. Various antiseptic lotions, such as pcrcbloride of 
mercory and resorcinol, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If soborrhoeic dermatitb is present it should be treated. 

CxosTRicuL Alofccu.— I n this condition, aho known as pseudo-pelade 
or folliculitis deealvarts, progressive loss of hair takes place, and the scalp 
shows signs of atrophy or scarring. There is a piogreesive patchy loss of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair follicles. The denuded 
areas show obvious ecarring, and hair does not regrow on the patches. 
The disease occurs chiefly in yoimg adults, and though it does not usually 
lead to complete bsldness. v<;ry disfigurinc patches remain. 

Treatment. — ^This consists in the application of antiseptic ointments and 
lotions, pcrcbloride of mercury, resorcinol and sulphur being the most useful, 
but no treatment is very eflicacious. 

2. HYPERTRICHOSIS 

This is the term applied to an excessive growth of hair. It is usually 
conflned to those cases in which a growth of stout hairs occurs in sites usually 
covered with lanugo hairs, such as the face iu women. This may sometimes 
be very excessive, and the “ bearded woman ” and the " dog-faced man ” arc 
extreme examples, though the latter arc often cases of hairy moles. The only 
conditions that the medical practitioner is likely to have to deal with are those 
ia which stout and dark hairs occur on the chin and upper Up in women. 
The treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment b often required to decide whether a case is suitable for treat- 
ment. Eleetroljsb consists in passing a current of about 1 milUampere for 
a quarter to half a minute into the hair bulb by means of a fine needle attached 
to the negative pole of a galvanic battery. The hair then loosens and can 
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be removed. It is important not to remove haira too close to one another 
at the same flitting, or tronblesome scarring will snpervene. 

A. M. H. Grat. 


VII. TROPICAL SKIN DISEASES 

In the tropics man 7 skin diseases occur which are met with in Etirope and 
othM t.eTnpeiat% *, ia Itei* a’re tertaia ton^tsc«w> 

to hot climates, and it is with these that the present section deals. At the 
same time it must be realised that ekm diseases maj be modified bj racial 
immunity, social custom and skin pigmentation. Lcucodermia has, for 
instance, a peculiar and sinister ^gnificance, not only on account of the gr(^t 
disfigurement it produces in dark-skuned people, but also because of its 
superficial similanty to the depigmented patches of nerve leprosy. Again, 
native custom may modify such conditions as keloid, which may assume a 
magnitude never experienced in Europe, owing to the fact that primitive 
people often purposely irritate wounda to produce tribal marks of a keloid 
nature. 


CBAW-CRAW 

A West African nativo name (Era*kia} applied to any itchy, papolar or 
pustular eruption of the skio. 

^tiology.^-O'Neill found filarial embryos in an eruption resembling 
scabies, but they were probably MterojiUna thvptccerca, which llacfie has 
since commonly found in the skin of West African negroes. 

Symptoms. — The papules are hard and homy, occur chiefly in the limbs, 
and arc very itchy : scratching and secondary infection lead to a pustular 
dermatitis with enlargement of adjaceot lymph glands. 

Diagnosis. — ^The condition most not be confused with scabies or coolie 
itch : no acari are obtained and no burrows seen. Cutaneous onchocerciasis 
has also to be differentiated. 

Treatment. — Pustules arc opened, uIccib scraped and crusts removed, 
then disinfected with 1 in 1000 eublunate eolation or carbolic lotion and 
subsequently dressed with boric acid ointment. 


PIttCELY HEAT 

A form of miliaria associated with excessive sweating in hot climates. 

Etiology. — The condition qmckly ^^ppcaia in cold weather, and is 
possibly purely a mechanical process doe to blocldjig of the sweat glan^ 
with swdcD, inadequately cornified cells of the stratum coraeum. Bacteria 
and yeast-lilm fungi have oeen incrimmated, but these are probably secondary 
invaders. 

Symptoms.— The red eruption couriats of small, watery vesicles and 
inflamed, red papules which feel like grains of sand and may involve the 
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trunk, limbs, forebead or almost any part of the body. The pricking sensa- 
tions and great itching may be sniBdent to prevent sleep. 

Treatment. — ^The underclothes should be frequently changed (twice 
daily), and antiseptic soaps used in bathing. After a warm bath the applica- 
tion of corrosive sublimate solution (1 in 1000} containing ean-de-colognc is 
helpful. McLeod recommends the following lotion : B. acid, salicyl., grs. zzx., 
hyd. perchlor. grs. ii., sp. vini tcct. 5 **.» aq. deat. ad 5 vi. After this has 
dried a dosting powder such as zinc oxide, boracic acid and starch in equal 
parts, or boracic acid and menthol should be employed. 

DESERT SORE 

Synonym. — ^I'cldt Sore ; Batcoo Rot. 

Definition. — A chronic septic sore, somewhat resembling impetigo 
contagiosa, occurring on exposed, hairy parts of the body, and affecting 
individuals living in hot, dusty, arid regions ; the causative organism is 
generally a haimolytic streptococcus. 

^tiology.—The disease has a widespread geographical distribntion in 
hot, dry, sandy or desert country, being known as veldt sore in Sooth Africa, 
barcoo rot in Northern Australia, and desert sore in Egypt, Mesopotamia 
and Iraq, where many thousands of troops acquired the d^case in the Great 
War (1914-1918). It was e(mally prevalent in the recent campaigns in Egypt, 
Palestine and the Western Des^, where it caused considerable loss of man* 

S ower. Laboratory and field investigations indicated that the sores were 
uo to infection of the skin following minor injurv, such as scratches, 
ahrnsions and insect bites on exposed parts of the body. The infecting 
agent was almost invariably a hsmolj^ic streptococcus, often associated 
with a pjogenic staphylococcus (Keogh et alia). In one or two minor out- 
breaks virulent diphtheria bacilli were isolated, as reported by Craig and othere 
in the last war, but thb dnding nas infrequent. Nor was there any dis- 
coverable relationship between these sores and deficiency of idtamin C in the 
rations, or latent scurvy os measured by excretion urinary tests. All the 
available evidence indicated that the origin and persistence of these sores 
were largely connected with the difBculty of keeping the skin clean in a hot 
and dusty climate when arduous physical work had to be performed and 
little opportunity existed for bathing, washing clothing, or sterilising blankets. 
Often the troops were crowded together under conditions when droplet spray 
infection of clothing and eldn would occur ; some 7 per cent, of troops har- 
boured in theb throats the same serological types of h®raolytic streptococcus 
as were isolated from the sores. 

Symptoms, — The desert sore commences as a small vesicle or group of 
VMicles containing clear fluid which soon becomes tnibid and yellow. The 
lesions are situated on the dorsum of the hand and forearm and elbow when 
sleeveless shirts are used or the sleeves rolled up, around the knees and 
on the thighs when shorts are worn ; and they also occur on the dorsum of the 
feet, the ankles, legs and face. The vesicles, which arc painful and surrounded 
by a dnll red erythematous zone, soon rupture and a circular or oval punched- 
out ulcer is formed. Its base, which is composed of granulation tissue exuding 
yellowish-green pus, is often covered by dark grey pseudo-membrane, which 
rapidly reforms if separated. The edges are dull red at first but later bluish 
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in coloar. la some instances undermioiiig occurs, and the ulceration may 
rapidly extend into fresh tissue at a time when the ulcer appears to he healing 
satisfactorily. Desert sores are generally multiple ; they may cause con- 
sideraWe pain and lead to deterioration in general health,- especially if septic 
complications ensue. They may taho months to heal, and often leave a 
thin scar. Septic complications include cellulitb, lymphangitis, adenitis, 
bursitis and septicjctnia. 

In those comparatively rare ontbreaks in which true vimlent diphtheria 
bacilli are demonstrable in the local lesions, faucial diphtheria and carriers 
are generally prevalent and the cutaneous diphtheria has probably originated 
from droplet spray infection of traumatised skin. Diphtheritic palsies, such 
as paralysis invohring the palate, arms, legs, iris and muscles of accommoda- 
tion, have been recorded by Crain and others in the last war. In recent 
campaign-s in Palestine and the Western Desert, a few such cases were en- 
countered but it was always doubtful whether the exotoxin causing such 
paralyses had been derived from the cutaneous membrane, or from co-existing 
unsnspccted faucial or nasal lesions. 

Treatment. — pBOPirYLAcnc. — Efficient prophylaxis depends on pre- 
vention of skin infection by personal hygiene and adequate iirst-aid treatment 
of minor skin traumata. Bathing, or a bath or shower after the day’s work, 
adeq^uate changes of well-washed clothing, and sterilisation of sheets and 
hlanxcts are important. The eunonnding akin area should be shaved, the 
wound epilated and washed with a disinfectant soap or 2 per cent, freshly 
prepared lysol eolation, followed by methylated spirits or iodine. Elastopbist 
should then be applied and left tilu some 4 to 7 days. 

CcKATTVi;. — if seen in the vesicular stage tho reside should be pricked 
with a sterile needle, tho raised skin cut away, Lairs in the sore removed, and 
a moist eusol dressing of diluted ammonlated mercury omtment applied. 
Ambulatory patient.s who have resisted treatment, those with multiple deep 
ulcers or sores around the ankle, elbow and knee joint, where movement 
prevents healing, and those in which septic complications have ensued should 
1)0 admitted to hospital for treatment. Best is an important factor in recove^ 
of such patients, and Eplinting may be necessary if multiple deep ulcers ei^t 
in the vicinity of joints. The sores should bo cleansed, lightly dusted with 
Eulphanilamide powder, and coveted with Don-adhesivc dressing, such as 
“ tulle gras,” which is coarse curtain net impregnated with vaseline (99 par 
cent.), and balsam of Pern (I per cent.). Dressings should not he done more 
frequently than once daily, and small sores m.ay bo strapped and left much 
longer. Frequent removal of dre-s-sings which stick to the sore pulls off 
regenerating epithelium aud delays healing. PemdlUn, if available, would be 
preferable to sulphaniinmido for local treatment, both on the grounds of 
enhanced efficiency and freedom from risk of sensitisation. In the larger 
chronic uleeii, skin grafting is indicated to reduce the time of healing. Septic 
complications, such as ccllubtis, call for usual treatment, and oral sulphona- 
mides are indicated when there is evidence that streptococcal infection is 
spreading to surrounding tissues or lymph glands. Diphtheritic sores are a 
special problem. Large doses of anti-toxin may not result in their healing, 
and though an immediate improrement may be noted, relapses occur. Skm 
grafting, combined witb 20,000-60,000 units of anti-toxin parentcrallri 
produce the best results. 
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TROPICAL ULCER 

Ulcus tropicum or tropical sloughing phagedtcna is a paugrenous ulcera- 
tion of the skin and subcutaneous tissues of un]aio\Tn tetiology, resulting in 
the formation of sloughing ulcers of great chronicity. 

etiology. — In contradistinction to veldt sore, this disease is met vrith 
in damp, steamy jungle in the tropics. The lower limbs arc generally involved, 
and a history of preceding trauma is the rule. It is common in debilitated 
and diseased populations, may affect people of any age and cither sex, and 
has occasionally assumed epidemic proportions, as amongrt coolies in the 
tea plantations of Assam. Some regard it as a dietetic deficiency. Posi/onn 
bacilli and a spiiocbrcto named by Prowazek, Trc'povzma schaudinni, are 
commonly present in the ulcer : various cocci, fungi and diphtheroids have 
also been found. The condition is directly transmissible by inoculation of 
ulcer material from man to man (Smith). 

Symptoms. — I'hagedairuc ulcers generally affect the dorsum of the foot and 
the front of the legs, and more rarely the hands nod forearms. The disease 
originates os a scrosauguiacous bleb which soon ruptures, leaving a dirty 
gre^ slough. This process rapidly extends, forming a foul sloughing ulcer, 
which may attaiu several inches in diamettf, giving rise to pain, aud some* 
times fever, and occasionally in voMng deeper structuits like muscles, tendons, 
blood vessels, nerves, pcriosteaui, aud even joints. Three stages are recog* 
Disable: (1) spreading sloughing ulceration; (2) a stage of tbsuc equilibrium 
when destruction and growth of granulation tissue are equalbcd ; (3) healing. 
Generally these ulcers persbt for mouths, a factor delaying healing being 
inadequ.'ite epithelial proliferation, even after n healthy granulation tbsuc 
base has formed. Many cases show a decrease in blood calciudi?* 

Diagnosis. — In the humid tropics diagnosis b generally easy, though 
varicose ulcers, yaws, syphilitic and blastomycotic ulcers and oriental sore 
may need dlffereutiation. 

Treatment. — Protection of the legs with puttees b very advisable. 
Curative treatment varies with the stage of the ulcer. Rest, a nutritious 
diet, calcium, cod-hver oil and general vitamin reinforcement are advbed. 
Satbfactory results have been reported with neoarsphenamine adminbtored 
intravenously or appUed locally m a 3 pet cent, solution for 2f hours. In 
the rapidly ulceratmg stage sloughs should be removed aud eusol, acriflavine 
or proflavine dressings, or lotions of carbolic or permanganate applied. 
Good results have been reported following curettage of the ulcers and daily 
dressing with B.I.P.P. The appLcation of iodoform powder may be followed 
by firmly bandaging with elastoplast which b left undisturbed for a week ; 
septic dermatitis sometimes complicates tbb treatment. Probably the most 
effective procedure in the chronic stage b complete exebion, followed by skin 
grafting. Rarely in the acute stage of fulminating cases, with rapid sloughing 
and gangrene, amputation b necessary to save life ; even more rarely has 
it to be done in chronic cases? Local treatment with the sulphonamides 
appears satisfactory only in the early lesions, Penicillin has not yet been 
adequately tried, 
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TINEA 

Ringworm infcctiona abound in the tropics, some being confined to 
special regions, while others are much the same as in tenmerate climates. 
The chief ones are : (I) Ttnea cron's or dhobie's itch ; (2) IIong-Kong foot 
or ringworm of the foot; Tinea unguium; (1) Tinea in\Mcala. The 
first two arc dne to the TrwophyUm, Epidermoph^on higutnah'. they are 
not peculiar to worm climates and are described elsewhere (p. 1452). 

Tinea UNaoitra. — A mycotic infection of the nails affecting Europeans 
from the Far East : it may last for years and be associated with ringworin 
elsewhere. The nail-bed is mvolved, leading to brittleness, ridging and 
opaqueness of the nail. Diagnosis is made by demonstrating Epidermoph’jtm 
inguviak in scrapings monnted in liqnor potass®. In severe cases the nalb 
may have to be removed before care is effected. 

Tinea Imdricata (Tokelau) — A form of ring-worm mainly indigenous 
in the Eastern Archipelago and South Pauific, and characterised by non- 
inflammatory rabed brown spots, ^ving r'lss to flaky tissue-paper scales 
which me free ccnltaliy, but attach^ at their peripheral bases, producing 
a rosette-like appearance. These circles arc about { inch in diameter end 
as adjacent one-s form they cause a characteristic festooned appearance. 
The fungus, Endodervuyphyton eoncetUncum, b readily dcmonstrahle in the 
scales : it affects the face, trunk and limbs, but tbe palms, soles, scalp, axilla 
and crutch gcncrdlly escape. 

The local application of linameutum iodide (B.F.), chiysarobln ointment 
(2 per cent.), or of resorcin (13) in tinct, benzoiai co, (Is) curative. 
Clothing should either be burned or boiled to prcvcDt reinfection. 

Pityriasis Vcrsicolor or Tinea Flava b common in the tropics, producing 
pale, yellowish-brown, scurfy patches on the pigmented negroid skm, especi- 
ally on tho face, neck, anus and chest. Castellaui holds that the yellow 

I latches met with in hb Ceylon cases differed from the brownish patches 
ong recognised as being caused by Microsporon furfur in the European 
dbease, and has named the tropical variety Tmea flava and the causal fungus 
RIalassezia tropica ; the black variety, which is caused by CMo^porium 
mansoni, Castcllani calb Tinea nigra. 

Tho akin should bo washed daily with green soap in spirit, followed by the 
application of a saturated aqueous solution of sodium thiosulphate. In severe 
cases, ung. hydrarg. ammon. dil. should be applied daily. Stcrilbation of tbe 
clothing b neceviary to prevent reinfection. 

PINTA 

Thb is a group of dcnnatomycoses associated with coloured patches of 
pigmentation in the skin. 

jCtioIogy. — ^The diseas'', also called caraate or mal de Jos pintos, b found 
in tropica! America, b contagious and attacks either acx at any age. A 
variety of fungi are implicated, including Penicillium, AtpergUlus sad 
flfontlia. 

Symptoms. — patches of pigmentation are first noted on the back of the 
hands or face, from which they spread elsewhere ; they are soraewhat rough. 
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dry and raised, and vary in colour irith the fongus, red, violet, white and 
black types all being encountered. The skin may be offensive and itchiness 
marked. When the scalp is involved the hair may become white. 

Diagnosis. — Microscopic examination of material scraped from the 
pigmented areas reveals the fungi The patches are not anesthetic like 
leprosy, while lencodermia, which the white variety may resemble, fails to 
show fungi. 

Treatment. — As for ordinary ringworm. 

PIEDRA 

Triohosporosis or Piedra is a disease common in Colombia and British 
Guinea in which hard, gritty nodosities form around the hair of the scalp ; 
it is caused by the Trichosporon giganieum and may be confused with 
ordinary Trichomycosis nodosa. 

CREEPING ERUPTION 

Synonyms. — Larva migrans. Myiasis linearis, Hautmaulwarf. 

Definition.— A peculiar linear, slightly raised red eruption, ^adually 
creeping forward in a sinuous or straight line, the posterior end fading away. 

Etiology, — The condition mav be produced by GatU^Ulus or other fly 
larvss wanderiug under the skin, but more commonly it is due to filariform 
larv© of Ancfjlostoma braziliense which have accidentally invaded man. 

Symptoms.— The symptoms vatv in different individuals and include 
smarting pain and intense itching along the raised line which first shows 
red spots, and later hard round red papules 2 to 5 mm. in diameter ; vesicola- 
tion or postulation may occur. Unless treated the condition persists for a 
long time. 

Treatment. — Freezing the anterior end of the line where the larva is 
located, with an ethyl chloride spray for 2 minutes, is suitable for the tjrpe 
due to canine ancylostomes. ^cently oleum cbenopodii applied locally 
either pure or diluted with three parts of castor oil has been favourably 
reported on. If the lesions are prMuced by fly larvee, the skin should be 
dned, cleaned with alcohol, and cleared with cedar wood oil. By means of a 
hand lens the larva can he seen as a spherical wliite mass at the end of its 
burrow. Novocains should be applied before local cauterisation. If secondary 
infection exists, sulphanilanude powder may be applied. 

CERCARIAL DERMATITIS 

Definition. — An inflammatory condition of the skin due to the passage 
through it of different species of cercari®. 

.Etiology. — ^In 1928 Cort in Michigan described .a form of dermatitis 
dne to the passage of Oercaria elvas through the skin and Taylor and Baylis 
have also found this in England. 

Symptoms. — ^The akin at the site of entry of the cercari® becomes in- 
tensely itchy and smarts, then red spots or urticarial wheals appear, these 
being followed by papules which sometimea go on to pustniation. 

Treatment.— No specific treatment is Imown. The part should be kept 
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clean and doated witli boracio and cine powder. Calamme lotion combined 
with lead acetate reduce the itching. 

ULCERATING ORANULOSIA 

Synonyms. — Qranuloma venercom ; Granuloma inguinale ; Qranoloma 
inguinale tropicum ; Ulcerating Granuloma of the Pudenda ; Serpiginous 
Ulceration of the Genitals. 

Definition. — A very chronic ulcerating condition of uncertain tctiology 
occurring in the tropics, involving the genitals, perineum and groins. 

/Etiology. — ^Tbe disease occurs in the West Indies, Guiana, Brazil, 
Porto Rico, parts of India and Africa, the Pacific Islands and Northern 
Australia. Both sexes are affected, but not before puberty, and all races 
are susceptible. Donovan and many other observers have found a short, 
oval baciilus specially located within the mononncleai cells ; it is a non- 
motile, capsulated bacterium of the rhinoscleioma group, but though found 
with frequency in the lesions there is still doubt as to its real setiological 
significance. The disease itself is probablv contracted during coitus. 

Pathology.— The condition resembles an infective granuloma, and 
microscopic section of the nodules situated at the edge of the eoro shows 
infiUratioa with plasma and round cells containing poorly staining nuclei in 
which phagocytossd bacilli may occur in clumps. The grannlomatous 
tissue is very vascular, while in the older areas fibrosis and scarring are marked. 
Spread is by direct continuity and the lyrapbatio system is never involved. 

Symptoms.— 'The disease be^ns on the genitals as a fiat papula which 
desquamates, leaving a red granulation-tissue surface which bleeds easily : 
this superficial ulceration extends serpi^ously producing offensive pus. 
As the process advances the older areas cicatrise, but this scar tissue readily 
breaks down again. The disease is auto-inoculahle so that adjacent parts 
such as the scrotum and thighs, or the surfaces of the labia become infected. 
Ultintately the whole of the penis, scrotum and groins in the male, and 
the clitons, vulva, labia, vagina, perineal and perianal region in women 
become involved, and, if unchecked, the urethra and rectum os well. Though 
skin ulceration extends slowly over a period of many years, tho process 
accelerates once the mucoons membranes are involved, and here there is 
little tendency to besl. Until the terminal phase the general health remains 
good and the local lesions give rise to a minimum of pain and discomfort. 

Complications. — These inclade recto-vaginal fistula, urethral stricture, 
septic cystitis and pyelitis. The lymph glands are only implicated if there is 
secondary coccal imcction. Cicitrisatioa may block the lymphatics and 
cause pseudo-elephantiasis of the genitals. 

Diagnosis. — Ulcerations due to eyphiliSf tubercle or lupus vulgsris 
may be confused, and where the giaos penis is involved with fangating 
grannloma, epithelioma may be suspected 

Prognosis. — ^This has greatly improved by modem treatment ; formerly 
the condition was hopeless, lasting for life. 

Treatment. — Illicit intercourse, especially with native women, should be 
avoided. Surgical cxciiion of the early lesions, followed by skin gtafriog, 
may bo curative, especially as the ulccmtiou does not extend deeply, but m 
more advanced cases is not feasible. The modem treatment consists of 
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intravenoua injections of tartar emetic which is a specific. This drug is given 
as in schistosomiasis (p. 335], onl^a longer course of injections and a greater 
total dosage, i.e. 60 to 60 grains, as generally necessary ; in extreme instances 
as much as 150 grains have been given. Very successful results have also been 
reported with a coarse of intramnscular injections of anthiomaline or stibophen 
(fouadin) ; these trivaient antimony organic compounds are well tolerated 
and of low toxicity. 

In certain chronic cases unaffected by antimony, gauze soaked in an 
aqueous eolation of zinc oxide (40 per cent.) is an effective dressing, especially 
if non-hffimolytio anarobio streptococci be present in the ulcer- Sulphona- 
mide therapy is still under trial. 

N. HAjanTOK Paieley. 
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DISEASES OF THE NERVOUS SYSTEM i 

INTKODUCJTION 

Tire diagnosis of a case of central oervotts disease involves answers in 
tom to tuc two questions : Where is the lesion ! What is the lesion t 

IT^ere ts lie lesion f — The central nervous system is not susceptible of 
examination by direct methods, and all that can be examined are the functions 
of its various parts. From any disturbances of function that ore found, 
inferences can be drawn as to what stmetures in the brain, spinal cord, or 
nerves are affected, and consequently as to the site of a local lesion. In 
occasional cases confirmatory localising information is obtained by special 
techniques, such as X-ray examination and electro-encephalography, and in 
some cases these methods may even provide the only evidence of the location 
of the disease. 

IVAat M the lesion f— In endeavouring to determine the nature of the 
disease present, we are in general dependent on information obtained from 
sources other than the examioattoa of the nervous system, namely : (1) the 
history of the case ; (2) the general examination of the patient ; and (3) 
special tests. 

(1) In no department of medicine is careful and expert history-taking 
more important. The same physical sign has very different sig^cance 
according to whether it has come on suddenly, quicldy, or very gradually. 
(2) A general examination of the patient should never be omitted. Disease 
of the lungs, heart, blood vessels, blood, liver, abnormalities of the skin are 
all of great diagnostic signilicauce m relation to nervous disease. (3) Of 
the special tests, ophthalmoscopic examination comes first and is always 
performed at the same time as the fancUonai examination of the nervous 
system. It often provided most important evidenco of the nature of the 
^scosc. The examination of the ceccbro-sptnal fluid and the Wassennann 
reaction of the blood frequently help to reveal the kind of disorder present. 
X-ray examination, its power now enlarged by special techniques, ma)^ be 
equally diagnostic. Electto-eucephalograpby is a new aid, and atill of Urnited 
diagnostic value. 

DISORDERS OR THE CRANIAL NERVES 
THE OLFACTORY NERVE AND TRACT 
Small olfactory nerve filaments arise from special end-org.ms receptors 
in the olfactory portion of the nasal mucosa, and joining together into small 

V WWla this section bu l>ecii largely Te-wiftlra, tbo aatbore have made B»e of laneh 
of the matenal of previous editions and desire to express tbclr indebtednesss to tbo oriyinsl 
authors. Tba authors also tbsob hlessrs, Butterworth & Co. for permission to make uso of 
wrts of Br, Purdon Martin’s artlcJo on Keuio.« 3 rplubs ia the BriituX SMyrloftedia o/Jfe4ieot 
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nerves pass through the cribriform plate of the ethmoid bone to end in the 
two olfactory bulbs. From each factory bulb an olfactory stalk passes 
backwards on the inferior surface of the frontal lobe of the brain and ends in 
two roots, lateral and medial, on either side of the anterior perforated spot. 

Loss of the sense of smell (anosmia) is frequently due to disease of the 
nasal mucosa, and only occasionally isr it of diagnostic value in cases of 
nervous disease or injury. It occurs in cases of head injury, especially if the 
patient has fallen upon his forehead or upon his occiput, and is usually duo to 
tearing of the olfactory nerves, with or without fracture of the cribriform 
plate. In most cases the loss of smell is permanent. 

Unilateral or hi-lateral anosmia may result from meningeal tumours 
arising from the olfactory groove and pressing on the inferior surface of one 
or both frontal lobes, and it occasionally results from basal ayphilirin 
meningitis. 

Many flavours ate actually appreciated by the sense of smell, so that a 
patient who has lost this sense is apt to think that he has lost his sense of 
taste as well. If the sense of taste is retained he will still be able to appreciate 
the primary flavours — salt, sweet, bitter and acid. 

THE OPTIC NER\^ 

The optic nerve U developed as a cerebral tract and retains something of 
that character throughout life. The primary visual neurones are situated 
entirely in the retina : it is the neurones of the second order whose fibres 
form the optic nerves and tracts. Disturbances of these structures are 
frequent ana are of great importance in many kinds of nervous disease. 

The optic nerve head or optic disc can be seen with the ophthalmoscope 
and is the onk part of the central nervous system which can be examined By 
inspection. Congenital abnormalities of the optic disc are not uncommon, 
the most important being the presence of opaque nerve fibres. When viewed 
with the ophthalmoscope a bundle of opaque nerve fibres is seen as a glistening 
white streaky mass appearing to stream out from the nerve head into the 
adjacent parts of the retina. The fibres may be limited to one quadrant, or 
may be all round the disc. The acquired disturbances of the optic nerve 
give rise to four principal syndromes: (1) papilicodema, (2) optic neuritis 
or ncuro retinitis, (3) retrobulbar neuritis, and (4) optic atrophy. 

Fapilliedeua 

The term denotes an (edema of the optic papilla or nerve head, and the 
significance of such cedema lies in the fact that it is almost invariably due to 
raised intracranial pressure ; it is frequently the only objective sign of that 
state, and it is important that the student should be famihar with it in all its 
stages. Before there is any actual oedema of the optic nerve head the prin- 
cipal veins of the retina may appear distended, and the disc appears somewhat 
redder than its normal colour. Then the margin of the disc becoines hlurred 
in its upper and inner quadrant or in its uppermost portion ; this blurring 
extends aronnd the disc and at the same rime the cup of the disc becomes filled 
up. The disc becomes much redder than normal and may be of almost the 
same colour as the retina. The disc contmaes to swell and bulges sli^tly into 
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the eye, and tliis ffwellmg can be measnicdwith the opbtlialmoscope relative io 
the surroundiDg retina in terms of dioptres ; a swelling of 4 dioptres is common 
bat higher degrees of swclHng ore rare. As the swelling increases the disc 
margins become still more blurred and some hceinonhages and exadafe may 
appear. With the increase of swelling the arteries appear to sink down as 
they pass off the disc on to the retina, and the retina close to the disc, especially 
on the raacolar side, may show some swelling or tendency to fold. When the 
rise of intracranial pressure is slow, the cedematous disc is less highly 
coloured than when tuc presautc rises quickly and the adema is mote acute. 
In the early stages of papUlccdema there is little disturbance of vision, but 
when the swelling becomes severe the patient begins to complain of some 
blurring of vision and of transitory severe distnrbancc of sight (amaurosis 
fugai) associated with stooping or with physical effort. 

If the intracranial pressure is high and is not soon relieved, tho sight soon 
fails, the diso becomes paler and takes on a somewbat wary appearance, 
and gradually subsides into atrophy. This “ consecutive ” or “ post-nenritio ” 
atrophy can be identified ophthalmoscopically by the irregularity of the 
edges of the atrophied disc, consequent on the preceding swelling and 
exudation. 


OiTic Neoritis and NEtmoKETiNms 

Actual inilamroation of the nerve head is rare, but the abnormal state of 
the disc and retina that is associated with renal disease with arterial h^ei- 
toDsion is often mistaken for papUlccdema. In this condition the disc is 
blurred and usually slightly swollen ; the swelling of the disc, however, 
rarely exceeds two dioptres while the changes in the retina are pronoonced 
and extensive, and ate mnidi greater than those that may be assoriated with 
papillcedema. 


ReTROOUUUR KEOitITIS 

This term is applied when disease, regarded as inflammatory, affects the 
optic nerve behind the papilla, and ns a rale the disease is situated farther 
back than the point, about half no inch behind the eye, where tho centra! 
vein emerges from the optic nerve. 

Local lesions in tho substance of the nerve betneen the globe of the eye 
and the chiasma are very common, and according to their severity give rise 
to partial or complete blindness in the corresponding eye. As the central 
part of tie optic nerve is the ate of election for such lesions, the visual dcfMt 
!5 commonly in the form of a central scotoma. This is the choractcrishc 
disturbance and is usually acute or sub-acute iu its onset, but there are a 
number of associated phenomena. The patient frequently complains of pain 
with movements of the eyeball and sometimes of pain above the eye. The 
fundus of tho eye usually looks normal, but when the disease comes forward 
to the papilla redneas of the optic disc and blurring of its edges may be 
apparent. The pupil is usually nw^eratcly dilated ; it reacts to light but 
ohen does not maintain tho reaction. These associated phenomena soon 
pass off and in most cases the central scotoma begins to mminis h within a 
few weeks. The prognosis depends, however, on tho cause of the syndrome. 
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THsteminated $clerosis is the usual cause of acute retrobulbar neuritis. 
"VTith this condition the disturbance is almost invariablj unilateral and a great 
degree of recovcrf is the rule. Functional recovery may be complete. In 
other cases a central scotoma for colours, or a small absolute central or para- 
central scotoma is left. Characteristically a slight degree of optic atrophy 
follows, causing permanent pallor of the temporal half of the optio disc. 

Bi-lateral letro-bulbar neuritis occurs occasionally without discoverable 
cause, and the outlook for recovery of vision in such cases is always doubtful, 
though some patients recover completely. The condition may also be bi- 
lateral in neuro-myelitis optica, a rare demyelinating disease closely re- 
sembling an acute form of disseminated eclerosis. Leber’s Disease is a familial 
malady characterised by retro-bulbar neuritis ; males only are affected and 
the symptoms make their appearance after puberty and usually before the 
age of 25. Repeated attacks may occur and a severe degree of optic atrophy 
result. 

Oimo Axnorav 

Optio atrophy is recognised on ophthalmoscopic exammation, by a 
peculiar whiteness ond flatness of the diso with a very high contrast at the 
edge of the disc between disc and sunounding retina, both as regards colour 
and bmitation. The lamina enbroso^the lieve-like cross-latticing of the 
strands of the sclerotic through which the bundles of optic nerve flhres p3s»— 
becomes visible as a stippling of the temporal region cn the disc. The vessels 
of the cetioa become atrophied, and are seen to be unduly small. In man^ 
atrophies the edge of the disc is sharply cut ; but when atrophy followe 
papillcedema the edge is apt to be fluffy, bke that of tom cotton-wool. Optic 
atrophy is usually classified as “ primary ” or “ consecutive,” according to 
whether the atrophy of the disc is the first observable change or follows upon 
papillcedema or inflammation of the disc, or optic nervo. 

etiology . — Primartj ojitic atrophy — 1. This is of frequent ocoupience 
in the hereditary or congenitally installed diseases in which primary degenera- 
tion of neurones occurs, and, in particular, it occurs in association with the 
hereditary ataxias. In amaurotic family idiocy, and retinitis pigmantosa, 
both of which are familial diaeasea, optic atrophy is consequent upon degenera- 
tion of the neuionea in the retina. 2. It is one of the common manifestations 
of syph^s of the nervous system and may occur alone, but much more usually 
it occurs aa part of tbe syndrome of tabes or of general paralysis. It is not 
uncotumonly met with in congenital syptuUs. 3. It results from lesions of 
the optio chiasma and optio nerve, and is the constant result of long-continued 
pressure upon these structures. This variety, often caUed retrograde optio 
atrophy, is usually due to pituitary and other tumours in the neighbourhood 
of the chiasma, and occasionally to tumours, aneurysms or bony injuries 
behind or involving the optic foramen. It also results from local disease 
within tbe orbit. 4. It may follow the exhibition of certain drugs such aa 
tryparsamide, methyl (wood) alcohol, quinine. 6, It may result from severe 
hemorrhage from any part of the body, or from anemia, and may occur in 
aseociation with permcions anemia and sub-acute combined degeneration of 
the spinal cord. Optic atrophy may also result from diabetes, arterial disesre 
(with or without thrombosis of the central artery of the retina), and from 
glaucoma. 
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ConseciUive ovtie atrophy. — 1. This fbHows the more severe grades of 
papillcedema, and is dne to strangling of the optic nerve fibres by the cedema 
in the first place, and by the cicatrisation subsequently. Severe degrees of 
papillcedema may, if pressure be relieved, recover perfectly vrithout atrophy 
or impairment of sight. 2. It follows inflammation of the optic nerve, and in 
occasional cases is seen in the late stages of the neuro-retinitis associated with 
arterial hypertension. 3. Partial optic atrophy of varying degree is an 
almost constant result of rcttohulbar neuritis. 


THE OCULO-JIOTOIt NERVES 

The third nerve supplies the internal muscles of the eye, and all the 
external muscles of the eyebaU with the exception of the superior oblique 
(which is supplied hy the fourth nerve) and the external rectus (which is 
supplied by the sixth nerve). Complete paralysis of the third nerve prodoces 
a dilated and inactive pupU, complete ptosis and loss of upward, downward 
and inward movements of the eye ; the eye assumes a position of downward 
and outward strabismus. As a r^e diplopia is not complained of because 
of the dropping of the lid. Many third nerve palsies ate, however, partial, 
and the muscles innervated by the nerve may be aiTected in different degrees. 
When diplopia is present it is a crossed ^plopia, because the strabismus 
is divergent ; there is secondary deviation of the sound eye and false projection 
in the visual field. 

The fourth nerve supplies the superior oblique muscle. Paralysis pro* 
duced no obvious strabismus, but in looking outwards or downwards there 
is a wheel movement of the globe which can bo detected by observing the 
conjunctival vessels when the eye moves. The diplopia is most discomforting, 
and occurs in every position of the eyes, except on fooking np. The diplopia 
is uncrossed, and the false image is lower than, and with its top tilted toward, 
the true image. 

The sixth nerve suppbes the external rectus muscle. Paralysis of it 
produces a convergent squint and uncrossed diplopia. 

These oculo-motor nerves may be affected singly or in various combina- 
tion and the paralysis of any one of them may be complete or partial. In 
some cases the lesion responsible for the paralysis lies within the brain-stem, 
where it may affect either the nuclei of the nerves or the nerve-fibres in their 
intra-cerebral course. More often the lesion affects the nerve in its permberal 
course — within the cranium, in the neighbourhood of the splenoidal ^ure, 
or within the orbit. To attempt to give a list of all the possible lesions 
— inflammatory, neoplastic, hmmorrbagie, or tranmatic — that affect these 
nerves would serve no useful purpose, but the following may bo noted and 
certain syndromes should also be recognised. Syphilis is a common cause 
of third nerve paralysb, by involvement of the ne^^•e in syphilitic meningitis ; 
leas commonly the sixth and fourth nerves are affected by the same process. 
Any of the forms of acute meningitis may similatly involve one or more 
of the oculo-motor nerves. Secondary malignant deposits in the meninges 
or in the brain-stem are not uncommon causes of ocular palsies. Primary 
intracranial tumours and aneurysms may cause paralysis of any or all of 
them by direct compression, but intracranial pressure of itself may cause 
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paralysis of the sixtli nerve as a result of downward displacement of the 
brain-stem. Paralyses of the sisth nerve are freqncntly “ rheomatic ” (*.c. of 
undetermined cause) or are associated with generalised arterial ^ease or 
with diabetes ; the mechanism of the paralyses in such cases is obscure, but 
recovery within a month or two is the role. A variable ocular palsy or variable 
diplopia is often due to myasthenia gravis. 

Syndrome of (he svhenoiial fissure. — ^AU the ocnio-motor nerves enter the 
orbit by the sphenoidal 6saure and they are accompanied by the branches of 
the first division of the trigeminal nerve, while the second division of the 
trigeminal nerve enters the infra-orbital canal at the apex of the orbit. Ail 
these structures may be involved by a lesion at the sphenoidal fissure, the 
most common causes being aneurysm of the internal carotid artery at the 
anterior end of the cavernous sinus, and meningeal tumour. The syndrome 
usually begins with pain in the eye and forehead. Soon afterwards some 
pioptosis is evident and there is pain on pressing the globe backwards. This 
IS followed by signs of involvement of the oculo-motor nerves. The sixth is 
the first and sometimes the only nerve involved, and usually its paralysis is 
followed by that of the fourth, the first division of the fifth, the third and 
sometimes the second division of the fifth tn that order. The final result 
may be a total ophthalmoplegia with amnsthesia of the eye, corresponding 
half of the forehead and the cWk, severe pain in the same distribution and 
unilateral proptosis, but the syndrome is often incomplete. When it is duo to 
aneurysm the condition commonly recovers within a few months. 

The oculo-motor nerves may be paralysed in the wall of the cavernous 
sinus, cither as a result of thrombophlebitis of the sinus or of an aneurysm of 
the internal carotid artery. 

Gradenigo's syndrome.-— This consists of paralysis of the sixth nerve and 
pain of trigeminal distribution associated with middle-ear disease. It has 
been attributed to localised meningitis at the tip of the petrous bone, but 
Symonds has pointed out that it may be dne to thrombosis of the inferior 
petrosal sinus. It is usually seen in children, and radical treatment of the 
eat disease is indicated. 

Lesions within the brain-stem may produce combined oculo-motor palsies ; 
other cranial nerves may also be affected or the long projection paths may be 
involved. Finally, supra-nuclear ocular pabics may arise. Nuclear palsies 
may result from disseminated sclerosis, epidemic encephalitis, tuberculoma, 
and small peri-aqueductal ha7morrhsge3. The rare condition known as chronic 
progressive external ophthalmoplegia is usually ascribed to degeneration of the 
ocido-motOT nuclei. This may begin in yonng subjects, it is slowly 

progressive and leads to paralysis of all the external octmir muscles with 
ptosis which is usually incomplete ; the internal ocular muscles are unaffected. 

Oculo-motor nerve fibres within the brain-stem may be affected by 
vascular, neoplastic and granulomatous lesions. Thus a lesion in the red 
nucleus will produce an ipsilateral third nerve paralysis with hemiplegia 
on the opposite side of the body (Water's wndrome). A lesion involving the 
ted nucleus may cause an ipmlateral third nerve palsy with tremor of the 
limbs on the opposite side {BenedilU’s syndrome). 
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COKJVGATE PARALYSIS 

Tbc uppmuosi yortian of ^ic main third nerra nucleus is ccacemed n ith 
upward movement of the eyes (superior recti), and tbc inferior recti are repre- 
Ecnted next in order from above downward. Bi-lateral lesions involving the 
upper parts of both nuclei consequently bring about a loss of vertical move- 
ments of tie eyes, the horizontal movements being retained. The lowest 
part of each third nucleus is concerned with the internal rectus muscle aud is 
connected with, and partly governed by, the sixth nucleus of the opposite 
ride. A bi-lateml lesion at the le%'el of the top of the pons, by involving these 
structures, may cause paralysis of horizontal movement of the eyes, vertical 
movements remaining unaffected. Paralysis of cosjngate movements to one 
ride occurs less frequently. The power of convergence is sometimes preserved 
when conjugate horizontal movement is lost. 

SnrnA-KUCLBAB OCULAR. PALSIES 

In some cases, although the patient is unable voluntarily to perform 
certain ocular movements, it can be demonstrated that the musdes and serves 
concerned ate not paralysed, and movements of the eyes can be brooght 
about reflexly by appropriate etunuli. The paralysis is, therefore, supra- 
nuclear aud comparable to an upper motor-neurone parslysis. The patient 
may be unable to deviate his eyrs to order, bnt deviation may be prodoeed 
by labyrinthine stimulation. Or again, the patient may be unable to follow 
B moving object with his eyes, but if he fixes an object and his head is rotated 
passively, bis gaze may remain fixed on the object and his eyes thus taka up a 
position of demtioQ. In rare cases the eyes, when the head is stil], may follow 
an object which the patient fixes intently. The lessons concerned are believed 
to be situated in the brain-stem, dose to the oculo-motor nuclei. A tem- 
porary paralysis of deviation to one aide occurs in ncoto cerebral lesions when 
the frontal lobe of the opposite side b affected. 

AnwoKMAtiTiEe or mz Pdpjl 

Myosis, or abnormal smaUncss of tho pupil, may be duo to paralyab of the 
cervical sympathetic ; minute pupib are sometimes associated with syphilis 
of the nervous system, particularly tabes, each pupil being possibly little 
lo^er than the head of a pin (” spinal myosU ”) , myosis occurs also irith 
acute lesions of the pons and it may be met with in advanced age without 
pathological associations. 

Slydriasis denotes dilatation of the pupil. The sphincter pupiliai muscle 
tfconCroUed byfhesraaffnocfeusofiSiingcr-ircstpfiai, wfucii rstjeuppemw#^ 
part of the third nerve nucleus. Mydriasb may, therefore, result from 
paralyria of the Edincef-IVcstphal nudeos, or of the third nerve. It results 
also from the action oi bdladonns and atropine, and also of cocaine. 

AROrU. R0BERT80X PUPIL 

The normal pupil eoutracts briskly when light falls upon the eye and 
dilates in darkness : it also contracts in association with accommodation aad 
convergence. The reaction to light b Kfiex and thb reflex response to light 
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may be lost when other reactions of the pupil arc retained (reflex iridoplegia). 
In the particular form of reflex iridople^ known as the Arg'fU Roberlson pupil, 
the pupil is abnormal (1) in that it does not react at ail to light, (2) in that it is 
very smaU, and (3) it docs not dilate fully nndcr the influence of a mydriatic, 
while it b normal in that (1) it reacts normally with accommodation-coU' 
vergence ; abo (2) reasonably good vbion In the eye concerned b an essential 
part of the phenomenon. Such a pupil b almost invariably dne to syphilb 
of the central nerrons system, and b seen most frequently and character- 
btically in tabes dorsalb. The phenomenon b ordinanly bi-lateral, but there 
are often dlEerencea in sbo between the two pupib and usually the pupib are 
irregubr in outime. Atrophic changes in the indes are generally apparent. 

The afferent fibres of the light-reflex arc pass back with the visual fibres 
in the optic nerve and optic tracts, bat, whereas the vbual fibres end in the 
lateral geniculate body, the fibres which serve the light reflex pass on to 
enter the supenor corpus quadngeminum. From there a connection b formed 
by another fibre with the upper part of the oculo-motor nucleus (Edinger- 
Westphal nucleus). The efferent fibres of the reflex arc form part of the 
oculo-motor nerve. Blocc with the Argyll Kobertson phenomenon vbion b 
good, the vbusl path b evidently intact, and since the pupil coutmeta with 
aceommodatiou-convergence, the cells and fibres of the thud cranisl nerve, 
which innervate contraction of the pupil, must he intact ; the arc must there* 
fora be interrupted in its middle portion, i.e. between the place where the 
Ught*refiex fibres leave the vbual fibres, and the oculo-motor nucleus. De- 
generation of the fibres forming thb middle portion of the arc b not, however, 
easy to recognise by etaiuing methods and thb theory still awaits anatomical 
confirmation. 

The Argyll Robertson pnpU. once cstsblbhed, persbts in spite of anti- 
syphilitic treatment. As tne tabetic process advances, the accommodation- 
convergence reactfon may gradnaWy be l<tst ; aad die paptl tbas ceases to 
show the dissociation of reactions typical of the Argyll Robertson phenomenon, 
and becomes a fixed pupil. 

Slodifications of the Argyll Robertson pnpU are frequently encountered 
in dbeases of the nervous system. A slight reaction to light may be present in 
a pupil which otherwise conforms to Argyll Robertson’s description. This 
represents a preliminary stage of the complete phenomenon and its signifi- 
cance is similar. 

More frequently the pupil reacts normally with convergence and does 
not react to hght, but it is not small and may even he dilated. Such a pupil 
is common in central nervous syphilis, bat has not the diagnostic significance 
of the complete Argyll Robertson phenomenon, for it may be due to any lesion 
interrupting the light-reflex arc in its middle portion. A pineal tumour, for 
instance, or a tuberculoma or a patch of disseminated sclerosb may cause thb 
abnormality, and it has been described in association with many different 
nervous dbeases. If, however, atrophic chauges ate present in the ixb, 
the condition b likely to be syphilitic. 

PSEtTnO-AEOYLL ROBERTSON OR MYOTONIC PUPIL 

Pseudo-Argyll Robertson pupil poster Moore) or myotonic pupil (Adie) 
is a non-syphilitic abnormal condition of the pupil in which the reactions 
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arc all slow, bnt the light reaction much slower than the convergence reaction. 
The pnpil is of ordinarj sire or somewhat larger and is nsuallj bigger than the 
nnafTected pupil of the other eye. No reaction is obtained to the light of a 
torch shone on the eye, but if the patient sits for 10 or 15 minutes in a bright 
diifasc light the pupil gradually contracts, and if he sits in a dark room it 
dilates slowly. During accommodation-convergence, contraction of the 
pupil takes place slowly and continues through an abnormal range of move- 
ment, so that as convergence ia maintsinra, the myotonic pupil finally 
becomes smaller than its fellow. After relaxation of conve^nce the pupil 
takes many minutes to dilate to its former sire. In pupils of this kind prompt 
and full dilatation occurs vrith mydriatics. 

The phenomenon is usually unilateral and the iris of the affected eye 
does not show degenerative changes, such as usually accompany the true 
Argyll Robertson pupil. Accomm^ation may be involved in the disturbance 
and then the patient complains of inability to focus with the affected eye. 

^Etiology. — The cause of this phenomenon is unknown. It is the more 
likely to be mistaken for a ayphiliric abnormality becanse in some cases 
it is associated with absence of some of the tendon-jerks in the limbs. Once 
established, it pcrsiats, bnt as far as is known at present it is not associated 
with any progressive isease. 

The differences between the true and pseudo-Argyll Robertson pnpils 
may be tabulated as follows ; 


TBUE A2QYLL SOBEBTSON rOTIL. 

Quito inactive to light or darkness. 
Reacts briskly with convergence. 
Smaller than normal. 

Ordinarily bilateral, 
tlsually irregular in outline. 

Iris shows atrophic changes. 

Dilates imperfectly with mydriatics. 


rSETOO-ABOYLL BOBERTSON rUTO. 
Reacts slowly to light and darkness. 
Reacts slowly with convergence. 
Larger than normal. 

Dsxially nnilateral. 

Regular in outline. 

Iris looks healthy. 

Dilates fully with mydriatics. 


PARALYSIS OF THE CERVICAL SYMPATHETIC 
Synonym. — Ilomcr’s Syndrome. 

So far as the eye and orbit are concerned, the sympathetic is the tonic 
retractor of the fid, the tonic protiudcr of the eyeball, and the tonic dilator 
of the pupil, and stimulation of this mechanism results ia retraction of the 
fids or widening of the palpebral fissure, exophthalmos and wide pupil, 
wHlc paralysis of the cervical sympathetic produces narrowing of the palpebral 
fissure (cervical sympathetic ptosis), aod a small pupil. It is customary to 
include enophthalmos amongst components of cervical sympathetic paUy, 
but it is extremely doubtful that this is ever present. The excitation is seen 
in Graves's Disease ; the paralytic coudition is of common occurrence m 
nervous diseases. The cervical sympathetic is also the tonic vaso-constrictor 
and secrcto-motor nerve of the bead ceneraliy, hut disturbance of the 
mechanism does not often give rise to cnaractcristic, or important climf^l 
phenomena. A curions lack of expression «, however, sometimes observable 
m the face on the side of the Icrion. Cerrical sympathetic paralysis occurs in 
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the following clinical associations : (1) In many lesions of the cervical cord, 
especially when the last cervical and fiirt dorsal segments or roots are damaged- 
It is common in syringomyelia. (2) In lesions of the cervical sympathetic 
trunk by trauma, pressure, growths, etc. (3) It is very common in tabes and 
nervous ^hilis generally, where it appears as partial bi-lateral ptosis with 
small pupils. It appears to be a primary neuronic degeneration in this con- 
dition and never improves. 

THE FIFTH OR TRIGEJUNAL NER^'E 

The fifth nerve arises from the pons by a large sensory and a smaller 
motor portion. The sensory portion supplies sensation of all forms to the 
same side of the face and anterior half of the scalp. Its ganglion cells lie 
in the Gasserian ganglion, which lies near the apex of the petrous bone, and 
distal to the ganglion the nerve is in three divisions (from which the nerve 
derives its name). The first, or ophthalmic division, passes forward on the 
wall of the cavernous sinus and enters the orbit in three branches. It supplies 
sensations to the forehead and anterior portion of the scalp, to the eye, and to 
the ridge of the nose. The second, or mazUla:^ division, leaves the ctaniam 
hy the foramen rotundum, passes across the spheno-palatine fossa and enters 
the infra-orbital canal. Having traversed the canal it emerges on the anterior 
surface of the maxilla half an mch below tbc lower rim of the orbit, and its 
branches spread out to supply the skiD of the cheek and upper lip, the mneons 
membrane of the nose, the upper jaw, and the hard and most of the soft 
palates. The third or mandiouiat division leaves the cranium through the 
foramen ovale and eaters tbc infra-temporal fossa ; it is accompanied by the 
motor root, which here unites with it to form a single trunk. It supplies 
sensation to the sldn of the lower lip, chin and outer part of the cheek, and 
by its auriculo temporal branch to part of the auricle and to the temporal 
area ; it also suppQcs the mucous membrane of the lower lip, lower jaw, 
door and sides of the month and anterior two-thirds of the tongue. Its lingual 
branch contains taste fibres from the anterior two-thirds of the tongue, 
which, however, leave it by the chorda tympaui nerve and pass over to the 
facial nerve. The motor root of the trigeminal nerve innervates the temporal 
muscle, masseter, buccinator, internal and external pherygoids, mylo-hyoid, 
anterior belly of the digastric, and also the tensor tympani and tensor veli- 
palatini. 

The fifth nerve may be involved in the pons by tumours and not infre- 
quently by disseminated sclerosis ; the Gasserian ganglion may bo irritated 
or compressed by tumour or aneurysm, and it is frequently the site of herpetic 
inflammation, with a consequent herpetic eruption over the area of the 
external distribution of the nerve ; most commonly only the ophthalmic 
division b thus affected (see Herpes Ophthalmicus). Organic lesions of the 
clivbiona of the nerve ox their branches at first cause pain, and then sensory 
loss with a distribution corresponding to the portion of the nerve involved. 
Loss of the comeal reflex b often the first indication of involvement of the 
fifth nerve, e.g, in cases of acoustic nerve tumour. 

Paralysb of the motor function of the fifth nerve occurs in lesions of the 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The ^gns of such paralysb arc not apparent to the patient, who 
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expen£ncc5 ao di{5cult7 in znasdcation, jitoTided the lesion be miilatera!. 
To the observer the javr deviates to the aide of the paralysis on opening the 
month, on account of the action of the unopposed external pterygoid of the 
sound side. The masseter, os felt by the finger on its anterior ed^.-does not 
harden on biting, not do the temporal mosclea harden, and wasting of these 
mnscles may be evident. The floor of the mouth does not stiffen on the 
paralysed side on forcibly opening the mouth. 

Bilateral involvement ot all the muscles supplied by the fifth nerve b the 
rule m all cases of progressive mnscular atrophy where the bulbar nuclei are 
affected. 


TniOEuWAi. Neuraxoia 

Synonym. — ^Tio Douloureux. 

Definition. — A malady characterised by paroxysms of intense pain 
of a sharp stabbing nature within the dbtribuUon of the trigeminal nerve, 
without sensory loss or other evidence of organic dbease of the nerve. 

Etiology.— The cause of trigeminal neoralgia in most cases b unknown. 
The vast majority of patients are ova 60 years of age, and most of them are 
axteriosclcTotic and nave high blood pressure. Females ate affected more 
frequently than males. A number of coses in younger people are due to 
disseminated sclerosb, and there u abo a form different from the chronio 
trigeminal neuralgia of elderly people which occurs temporarily in young 
subjects from exposure to cold, and mar recur. 

Symptoms. — The chief feature of the malady is pain, which may be 
general throughout the area of dbtribotion of the nerve, but which U more 
commonly confined to one of the three divisions of the nerve and often to one 
branch of a divbioa. It b characteristic for the pain of neuralgia to commence 
locally, and subsequently to spread in eoch attack and gradually, in the 
course of the disease, permanently to invade a larger area. Two Afferent 
kinds of pain occur, the sharp aud paroxysmal ond the dull continuous usin. 
The paroxysmal pains are sudden in onset and in cessation. They nave 
lightning-like character, and arc described as piercing, knife-like, or as if 
the affected region were penetrated by red-hot wires. 

Though often quite snontaneoas, these pains may be brought on^ by 
movements of the face and jaw or by touching the suriace, or by a cold wind. 
The snfferers typically desenbo them as brought on by eating and talking 
and washing the face, and may wear a scarf round the head to protect the 
affected side of the face from the wind, hlostication may become so difficult 
as to render tbo feeding of the patient a matter of anxiety. The paroxysms 
ore brief, seldom lasting longer than 1 or 2 minutes, but they may recur 
frequently, and the patients usually describe diiTcrent degrees of liability to 
them at different times. 

"NMicn the paroxysms are occurring in a severe case the patient remains 
for a period, which may be from a few minntes to several hours, paralysed 
under tbo fear of pain, nnable to move a muscle lest a spasm more dxcadf^ 
than the last should occur. The paroxysmal pains are usually followed, if 
severe, by a more lasting dull continnoua pain often of a boring character, 
and sometimes such pain becomes absolalcly continnons. Tbo skin over 
the affected region is sore and tender after the paroxysm, and the patient 
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ma}r be usable to beoi brushing the hair or shaving the face. The pain 
may be of evcrj degree of severity, from mild momentary starts to continuous 
incapacitating pain, interrupted only by excruciating attacks of agony wliich 
rcncicr life a burden. 

The diatribntion of the pain is usually in one or two divisions of the nerve. 
The first division is rarely affected primarily, but pain may spread into it 
from the second division. If the pam begins in the second division it may, 
after a time, affect the third, and vice versa. The lightning-like onset of the 
agony often causes convulsive spasm of the face and of the body and limbs. 
The tender points of Valleii or “ trigger-rones ” ore constantly present 
during the attack and for some time afterwards. l\Tien the second division 
is affected a little cedema develops under the orbit when paroxysms are 
frequent. When the third division is affected unilateral furring of the tongue 
occum. Fortunately the attacks usually cease at night. 

Diagnosis. — The quality of the pain is charactenstic, and when trigeminal 
neuralgia is present the diagnosis is not often missed, especially if a paroxysm 
is witnessed. The usual mistake is to regard as trigeminal neuralgia pain 
that is due to some other cause, and since there are very many conditions 
that g^ve rise to pain in the face the opportunities for error are numerous. 
Unless the pain is brought on by eatmg and talking and washing the face, 
it is almost certainly not due to trigeminal neuralgia. Pain that is constant 
or of a continuous character is not due to trigeminal neuralgia, and some other 
cause should be sought. Disease of the frontal sinus and glaucoma should 
be kept in mind. Local painful neuroses or “ psychogenic " pains are constant, 
though subject to fluctuation, and when at their worst they often spread 
to the other side of the face, as trigeminal neuralgia never does. 

A similar neuralgia occurs in the glosso-pbarynecal nerve, but is much 
rarer ; the pain is induced by the movement of ewallowiug and is felt in the 
ear or throat. 

Course. — In the early stages remissions lasting months or years are 
usual, but in old patients remissions if they occur are likely to be brief. In 
all capes the remissions become shorter as time goes on and unless the affected 
division of the nerve is destroyed the neuralgia petsista for the rest of the 
patient’s life. In occasional cases the disease is bilateral. 

Treatment. — Having in the first place seen that all possible causes of 
local irritation in the region of distnbution of the fifth nerve are absent, or, 
if ntesent, adcquatelv dealt with, it is essential to improve the nutrition 
and general physical health with tonic, dietetic and hygienic treatment, and 
such remedies alone will often cure alight cases. It is important to remember 
that in its early stages, the malady shows complete remissions of long duration. 
These remissions do indeed tend to become eborter after some years, bnt their 
occurrence suggests that in planning treatment it is essential to consider the 
circumstances of each individnal case. Thus, if a patient who may be expected 
to enjoy a long period of freedom from pain can be tided over the present 
attack by medical means, it is clearly not wise to give an alcohol injection. 
This confers a long period of “cover" from pain which the patient will 
probably not require, and the premature recourse to injection means that 
m the end more injections may be called for than would otherwise have been 
needed. 

With this qualification, treatment may be undertaken on the following 



1530 DISEASES OF THE NERVOUS SYSTEM 

lines : Tr. gelsemii in doses of from 10 to 20 minims thrice daily is an admirable 
remedy, and arsenic is a nsefd adjavant. All the analgesic antipyretics of 
the coal-tar serira are of great valoe, not only as immediate relievers of pain, 
bat also as curative agents, and among these aspirin is most important. 
In cases where malaria has been recently present, quinine shonld never be 
omitted. In very severe cases, and when operation is to follow, morphine 
gives an invariable temporary relief to the pain, but if persisted in, the 
bene&cial effects of moderate doses soon disappear and there is danger of 
establishing an addiction to the drag. In every case except in old subjects, 
trial of the above treatment should be made over a snfficient period to make 
a competent judgment of its efldciency or inefficacy, as the case may be. 
^\’hen failure is met with in old subjects, who will be found to respond little 
if at all to such treatment, operative relief should be sought. In the first 
place, the injection of alcohol should be performed, and if this fails, as it 
sometimes does, on account of anatomical peculiarities of the individual, 
recourse should be had to the operation for total or sub-total division of the 
fifth nerve proximal to the Gasserian ganglion. The latter renders the areas of 
the second and third divisions aniestbetic and allows sensation to be retained 
over most of the area of the fijst division. The permanence of the effect of 
alcohol injection varies ; sometimes lasting relief is obtained ; more often, 
after a period which vanes from months to years, some return of the pain 
occurs. It is, however, a most difficult procedure for the operator, and 
requires great skill and experience. While absolutely devoid of risk in skilled 
hands, alcohol injection snonld never be undertaken by one who has not 
special training in its performance. The radical operation produces final 
cure. 


THE 8E\’ENTII OR FACI.a NER\’E 

The seventh nerve supplies all tbc muscles of the face the platysma and 
the mnscics of the scalp. It is a purely motor nerve, but the taste fibres 
which convey taste from the anterior two-thirds of the tongue join it by way 
of the chord.a typani nerve and ato incorporated m it for part of its course. 
Fibres which excite salivary secretion arc also associated mth it at one part. 

The facial nerve may be paralysed in cases of pontine tumour or hemor- 
rhage, or in association with tumours or syphilitic meningitis in the ccrel^llo- 
pontine angle, or by inilammation or operative intervention in the middle 
ear ; it may be paralysed within the facial canal as a result of herpes of the 
geniculate ganghon ; inilanimation or compression of tho nerve within the 
stylomastoid foramen is tho cause of the common “ Bell's ” palsy and en- 
larged glands behind the angle of the jaw or a tumour of the parotid gland or 
traumatic lesions may be responsible for paralysis of the nerve just before it 
divides into the branches which dbtribute it over the face. Bilateral facial 
paralysis not infrequently occurs in acute infective polyneuritis. 

Paralysis of the face dine to o Icrion of the facial nerve or its nuclens causes 
as a rule equal paralyaU or cnifonn weakness of all portions of the affected 
half of the face. If the lesion is in the pons tho sixth nerve is usually affected 
as well. When the Jeaton is at the internal auditory meatus or in the middle 
car or at the geniculate ganglion the taste fibres arc involved and taste is 
lost on the anterior two-tlurds of the tongue on the affected side. 
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1. Bell’s Taisy 

Synonym. — Common facial parnlyeis. 

Definition. — ^Paralysis of the facial nerve coming on acutely and not 
associated Ttith any other lesion, 

Etiology. — The pathogenesis of Bell’a palsy has been the subject of 
considerable discussion, but the work of Ballance and Duel confirmed that the 
nerve was compressed just within the styloid foramen. Inflammation of the 
fibrous tissue around the nerve outside the facial canal is believed to cause 
swelling of the nerve, with the result that the nerve strangulates itself at the 
foramen. The infiammation of its fibrous sheath may have spread some 
millimetres up the facial canal before this occurs, because Ballance and Duel 
found scarring and contraction of the sheath extending for 4 or 5 millimetres 
when the lower portion of the canal was opened up. As the chorda tympani 
nerve leaves the facial canal 2 to 3 millimetres above its termination, the 
lesion may extend up far enough to involve it. 

Bell’s palsy may occur at any age, bat is commonest between 20 and 50. 
The sexes are equally affected and no predisposing factors other than fibrositLs 
are known. 

Symptoms. — The onset is usoallv rapid and sometimes even eudden. 
Pain of a neuralgic character below the ear, behind the mastoid process, or 
tefened to the occipital region, is common, but It does not last more than a 
few days, and sometimes pain is entirely absent. On deep pressure upon the 
styloid region behind the ramus of the jaw on both sides, one can almost 
always elicit the fact that there is tenderness on the paralncd side, and 
sometimes obvious ewelliog of this region may be felt. The first sign of the 
facial paralysis is that the patient feels the face to be stiff when he attempts 
to move it. Subsequently, the paralysis appears rapidly, and the face is 
drawn over to the opposite side. The paralysed side is motionless, according 
to the degree and distribution of the paralysis, if incomplete, and, if complete, 
is expressionless. The eye cannot be closed, and there is epiphora from 
paralysis of the tensor tarsi. Tho paralysis at the corner of the mouth causes 
difficulty in articulation and escape of flmds on drinking, but the patient 
soon learns to dodge these disabilities. AMicd the paralysb is partial it is 
nearly always the lower part of the face which is the most affected- The 
facial muscles soon become hypcrexcitable to mechanical stimuli. In nearly 
all tho severe cases, there is loss of taste over tho anterior part of the tongne. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may va^ from a few days to 2 years, the paralysis begins to 
recover, and invariably this recovery appears in the upper facial region first, 
and in most cases becomes complete. 

In not a few coses, however, recovery remains imperfect, hut a degree of 
contracture occurs in the paralysed muscles, with the result that the comer 
of the mouth ceases to droop, and at rest the asymmetry of the face is not 
marked. With movement, however, the limited action of the affected side is 
apparent. 

In rare instances Bell’s palsy occurs more than once in the same indi- 
vidual, and not necessarily on the same aide. It is conceivable that the true 
Bell’s palsy may sometimes be bilateral, but when bilateral facial paralysis 
occurs, infective polyneuritis should be suspected and other signs sought for. 
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Diagnosis. — Care in diagnosis is most important since there are manj 
cansps of facial paralysis and few of them have as faronrable a prognosis 
as Bell’s paUj. Facial paralysis from caries of the temporal bone rarely 
makes any recovery. It is osnaliy associated with partial deafness. A general 
eiamination of the nervous system should be made in every case and if any 
other abnormal signs ate found the facial paralysis is most probably due to 
some cause other than Bell’s palsy. Again, cases of facial paralysis that are 
slow in their onset are not cases of Bell’s palsy. 

Facial paralysis from herpes of the geniculale ganglion . — Among the not 
infrequent causes of facial pauy must be numbered geniculate herpes. Atten- 
tion was first drawn to this canse by Ramsay Hnnt. The herpetic vesicles, 
preceded by local pain, appear in the external auditory meatus and adjacent 
parts of the pinna (and sometimes also jnst behind the pinna) and on the soft 
palate and anterior pillar of the fanccs. "When the innervation of the last- 
named derives fibres from the geniculate ganglion, the clinical picture of 
geniculate herpes is apt to be a misleading one if it be not thought of. The 
patient complains of pain in the car, and in the throat on the same side. As 
the eruption develops the fences on the affected side are red and Injected, 
and several small ulcers (ruptured vesicles) may be seen. At the same time, 
the vesicles appear in the car, rupture, and give off a watery dischargo which 
may be mistaken for otorrhcaa. xbe pinna may then swell very considerably. 
After some days, during which the patient may feel ill and be feverish (tem- 
perature of KW’ to 102* F.), a facial paral^is almost invariably develops 
and becomes complete within 12 boun. ‘nnmtus, vertigo and a varying 
degree of deafness are nsually present. In milder cases there may bo only 
initial pain m the pinna and the appearance of herpetic vesicles on the pinu 
without much swelling. It is in the severe cases that an erroneona dia^osis 
of middle eat disease with otorrhma may be made and hazardous and un- 
necessary stops be taken to deal with this. According to Ramsay Hunt, 
facial palsy always follows geniculate herpes, and undoabtedly many cases 
of this kind, where the herpetic eruption is minima], escape accurate diagnosis. 

Course and Prognosis. — Recovery of Bell’s palsy can in general be 
promised with some reservation as to its completeness, particularly in elderly 
subjects. The date of recovery is often difncnlt to forecast. If at the end of 
a week after the onset there is the sbgbtcst trace of any voluntary power in 
the orbicularis palpebrarum, which b the “ uitimum morieoa ” of the facial 
muscles, or if any trace of faradio exatabOity to bearable stimuli remaiiu, 
then it may be confidently said that recovery will be com[)lete and rapid 
within 3 months, and that there will bo no contracture. Cases in which no 
complete paralysb occurs in any n^on of the faco nsually recover in a fort- 
night. In complete eases, with complete reaction of degeneration in the 
muscles, it is difficult to say when recovery will occur or when the effect of 
contracture will be at an end. Cases which show no loss of taste and, therefore, 
in which there is no great extension of the iollammatory process up the facial 
canal, usually recover rapidly. 

In cases with imperfect recovery either continuous spasm or intermittent 
twitching of the partly recovered muscles may occur and may persist in- 
definitely, causing dbfigurement and discomfort. 

Treatment. — In the acute stage salicylates and iodides should be 
intemally, and warmth or a counter-irritant such as tincture of iodine applied 
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betind tbc angle of the jaw. The patdent should stoj in the house for the 
first week, and gentle massage may be given to the paralysed side of the face. 
In cases which show early signs of recovery this is adequate, but when after 
a month or six weeks no evidence of recovery is seen, undue stretching of the 
paralysed muscles may be minimised by “ splinting ” the face. For this 
purpose a silver wire, rubber coveted where it turns round the lip, may be 
bent BO as to hook round the lip at one end and over the ear at the other, 
so that tbc mouth is kept symmetrical during facial movements. Gentle 
massage may also be continued. 

It is customary to give gah'anic stimulation to tbe paralysed muscles, 
but if it is employed the onset of contracture must be watched for and the 
applications stopped at the first sign of it. 

Balance and Duel recommend that at an early stage the lower portion 
of the facial canal should be opened up and the nerve thus decompressed. 
This operation should ceitamly be considered if by the end of six months no 
considerable degree of recovery has taken place. 


2. PjatPHERin Facuo. Svabm 

Synonym.'-'Facial Hemispasm. 

Definition.-— A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faisdism of the facial tmuk. Rarely it is associated with a slowly oncoming 
facial paralysis, and may follow a facial paralysis due to injury. 

.Etiology.-— This malady occurs in adults, and the onset is usually 
insidious and without known cause. It is most often seen in middle-aged 
women. It is certainly due to a lesion of the peripheral facial nerve-trunk, 
and this lesion seems to be of such a nstnre as to irritate, and not in most 
caeca to destroy ; but in rare caeca partial destruction, with the appearance 
of partial facial paralysis, does occur. 

Symptoms. — It commences with twitching of some part of the facial 
musculature, which occurs at first at rare intervals, and subsequently becomes 
more and more freqncnt, so as in some cases to be almost continuous. Com- 
mencing locally, usually around the eye, it tends to spread so as to involve 
the whole face in a sudden and hideous contortion. The attacks of peripheral 
facial spasm may at first glance resemble a Jacksonian fit of tbe face. The 
spasms may be so severe and continuous as to keep the eye closed for long 

g eriods together, and to interfere neatly with the work and enjoyment of 
fe. The malady is associated with no other symptoms. Cases exist in all 
degrees of seventy, from the mildcBt, in which an occasional flicker of the 
face occurs, to the most severe and incapacitating and unsightly malady. 

Treatment.' — In severe cases, the only remedy which affords relief is 
the injection of alcohol into the facia) nerve either at the stylomastoid foramen, 
or as It crosses the ramns of the jaw half an inch below the external auditory 
meatus, or when one division of the nerve only is affected, in any part of the 
pes anserinus. As long as the spasm is mild, such treatment inducing as it 
does paralysis of the affected side of the face, is obviously worse than the 
disease. No other treatment has any effect on the spasm, but sedatives nmy 
enable the patient to bear it with less dutress. 



1534 DISEASES OF THE NERVOUS SYSTEM 

The patalyaa due to injettiou may subscqaently be treated by facio- 
hypoglos5al anastomosis. 

TEE AUDITORY AND VESTIBULAR NERVES 

The eighth nerve conaista of tv:o groups of fibres, different in their functions 
and in their origins and terminations : one group arising in the cochlea and 
terminating in the cochlear nuclei in the pons is called the andifcory or cochlear 
nerve ; the other, arising from the labyrinth and ending mostly in the vesti- 
bular nuclei is called the vestibular nerve. 

Lesions of the auditory nerve (as vrett as diseases of the cochlea) give rise 
to two sj'mptoms, nerve deafness and tinnitus. 

Ntne deafneaa is distinguished from deafness due to middle ear disease 
by the fact that hearing is diminished or lost whether the sonnd bo conveyed 
by air-conduction or by bone-conduction, whereas in middle ear deafness the 
bearing by bone-conduction is increased. Weber’s test consists in the applica- 
tion of the base of a vibrating toning fork to the middle of the forehead, the 
patient being asked in which ear the sound seems the louder ; with middle- 
car deafness the sound is heard better on the affected side or the patient does 
not appreciate any difference between the two sides. For Rinne’s test the 
fork is applied first to the mastoid process, and when the patient ceases to 
hear it is field at the extem-sl auditory meatus ; in nerve deafness the sound 
may be heard by sir-condoctioo after it has become too feeble to be heard 
byboDe<onductioQ, while in middle-ear deafiicss the opposite obtains. As a 
symptom of nervous disease, nerve deafiiess is met witfi in cases of tozDOur 
of tbe eighth nerve, toUowinz epidemic meningitis, in syphilis of the netvons 
system, enedally congenital sj^hilis, and in disease of the lateral region of 
the medulla. 

Tinnitus is a subjective sensation of continuous noise in the ears or in the 
bead. It 13 usually duo to disease of the cochlea or auditory nerve of a slow 
degenerative nature, and though at first intermittent, it usually becomw 
continuous before long. It may also be produced temporarily liy certain 
drugs, of which quinine and salicylates are the commonest. 

The sounds commence faintly and at first may be perceived only in 
stillness and silence at night and later become loud^er and more persistent, 
and are often absolutely continuous. The noise complained of may be high- 
pitched or low-pitched, a piercing whistle or a hiss, or even a rumble > tn 
some coses it is more elaborated and is described as “ like machinery,” or 
again, “ bell-like.” 

lu the course of time the hearing becomes impaired, and in some patients 
vertigo occurs and may he associated with periods of a^avation of the 
tinnitus. Medical treatment produces little benefit, but sedatives such as 
pheno-barbitone, may enable tfie patient to tolerate the noise better. Division 
of the eighth nerve often cures the tinnitus, but the patient must be warned 
both that it may fail to do so and that, in any cose, tbe operation will produce 
complete deafne.s3 on the side on which the operation is performed. 

The most prominent symptom which results from lesions of the vestibular 
nerve (as well as from disorders of the labyrinth) is vertigo. The word by 
derivation means “ a turning,” and with vertigo of labyrintli^o and vestibular 
nerve origin there is always a sense of rotation, either of the surroundings or 
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of the patient himself ; the room m&y seem to rotate about a vertical or a 
horizontal axis and there is often a disorder of projection so that frhen the 
patient falls it seems to him that the floor lias come up to strike bis head. 

It must be noted that the vast majority of patients who complain of 
giddiness or dizziness do not suffer from tme vertigo. Nearly all those who 
Buffer from functional nervous disturbances complain of what they call 
dizziness, by which they mean a momentary sensation of nnsteadmess ; 
objectively such a patient is not nnsteady and this sensation never causes 
him to fall. Patients suffering &om generalised cerebral arteriosclerosis 
complain of a similar sensation, as also do those who are suffering from the 
after-effects of head injuries. 

"With true vertigo, unless it be minimal, nystagmus is always present 
while the vertigo is going on. Usually the nystagmus is seen with deviation 
of the eyes towards the side of the lesion, but with irritative lesions of the 
labyrinth, e.g. for a day or two after operations on the ear and with laby- 
rinthitis the nystagmus is towards the opposite side. 

Tests Jot veattlnilar lesions. — 1. Barany’s caloric test is made by irrigating 
the external auditory meatus with either hot or cold water or air. With an 
intact vestibular mechanism this causes irritation of the vestibular apparatus 
with the appearance of nystagmus on lateral deviation of the eyes. ^Vben the 
vestibular mechanism is impaired this test fads relatively or completely, 

2. If the patient bo rotated cither by placing him in a special rotating 
chair, or by turning him round several times in the standing position, lateral 
conjugate deviation, of the eyea immediately after the rotation will show 
nystagmus in the opposite direction to the rotation, if the labyrinth on that 
side is Intact. It will not appear if the functional activity of the vestibular 
mechanism is deficient. 

Aural verligo.-~ODe of the common causes of vertigo is catarrh causing 
obstruction of the Eustachian tube. With this condition the vertigo is often 
present when the patient wakens in the morning and becomes apparent to 
him as soon as be moves. It is usually not severe and it passes off within 
half an hour or a few hours. 

The vertigo is not spontaneous but is brought on by movements of the 
head and it is also influenced by the posture of the head, being worst when 
the affected ear is on the pillow and least severe when the affected ear is 
uppermost. 

The liability to such attacks frequently passes off spontaneously. It is 
abolished or greatly reduced by insufflation of the Eustaclnan tubes and 
treatment of the nasal catarrh, and the vert^o may be reduced or abolished 
by small doses of phenobarbitoue— «.^. gr. I at bedtime and gr. ^ on waking. 

hlfniiBB’s Disease 

Definition. — A. malady in which pan^smal attacla of intense laby- 
rinthine vertigo occur at irregular intervals, associated with tinnitus and 
progressive deafness, and due to disease of the labyrinth of a chronic nature. 

^Etiology. — ^M^ni^te’s original hypothesis was that hosmorrhage into 
the labyrinth was the responsible factor, but this is inherently improbable 
and lacks pathological support. According to Hallpike the essential lesion is 
a gross distension of the endolymph system together with degenerative 
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changes in Corti’a organ and the presence of albuminoid coagula throughout 
the endolymph epaces. He regards these changes as incompatible with an 
infective oripn, and as probably primarily degenerative in nature. 

The correlation of these clianges with the paroxysmal character of the 
vertigo can at present only be surmised, but Hallpike believes that the 
attacks are probably due to rapidly induced boats of asphyxia of the laby- 
rinthine end-organs caused bv rapid rises of fluid pressure in response to small 
volume increases in the endolymph. 

Symptoms. — The attacks set in suddenly with o buzzing noise in the 
ears, followed immediately by intense vertigo, both subjective and objective. 
The vertigo may be so severe that the patient feels he is burled to the ground. 
He often falls as if shot; sometimes he has time to assume the sitting or 
lying position, before the vertigo reaches its height. Consciousness may be 
impaired for a few moments. Spontancons nystagmus oceois to the side of 
the lesion, and unilateral cerebellar signs on the side of the lesion. The 
patient becomes nauseated and often vomits repeatedly. The skin is pale 
and covered with a clammy sweat. The patient lies perfectly still, and in 
terror lest the least movement should bring on more vertigo. The duration 
of the attack is usually between 15 minutes and an hour, but the patient may 
take several hours to recover completely. Sometimes the attacks are excited 
by sudden movement, such as coughing or aneezing, but they are usually 
without any such antecedent. They may occur during sleep, and wake the 
patient. The recovery from the attack is osuaUy perfect, the vertigo dis- 
appeariug ; but in some cases slight persistent vertigo remains between the 
attacks. When U^olire’s disease is persistent a slow onset of nerve deafness 
and signs of slow vestibular destruction follow, and as these signs deepen the 
attaclu become less and less severe, and finally cease when the functions of 
the labyrinth become destroyed. 

Diagnosis.— This presents no peculiar dilBculty for the syrmptoms are 
highly characteristic, and although the attacks vary in the degree of their 
severity, from a slight momentary giddiness to a sudden falling, with the 
most acute cerebellar symptoms, yet the first attack is usually severe. The 
rapid disappearance of the symptoms is striking. Vertiginous attacks from 
all other causes must be eicludw. In epilepsy consciousness is usually lost. 
In hl^niSre’s disease it mar be momentarily impaired, and there is no con- 
vulsion. In acute cerebellar lesions the symptoms are very like those of 
labyrinthine vertigo, but they are not transitory in a few hours. A careful 
search of the nervous system for signs of organic nervous disease should 
in every case prevent any mistake. 

Prognosis. — ^The outlook in Meniere’s disease is uncertain. Many cases 
recover perfectly with little or no impairment of hearing. Some cases, how- 
ever, go Sroia liwJ to worse in ^ic of treatment, and progressye deafiiess 
ensues with disappearance of the attacks. 

Treatment. — The salicylates seem to have a definite specific effect upon 
the morbid process, and should be given in doses of 20 grains thrice dafly. 
In the form of aspirin they may be even more beneficial from the sedative 
effect of the latter drug. Ihe bromides have a wonderful effect in reheving 
the symptoms, and in averting the attacks to the extent that it may be said 
that labyrinthine vertigo may be almost diagnosed by the beneficial effect of 
bromides upon it. They should be given in doses of from 10 to 20 grains three 
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times s day. Plienoliarbitone is equally eSecttve, half a grain being given at 
least fonr times in the course of the day. Syphilis must be excluded, and 
if present, treated. Counter-irritation of the mastoid region has been recom- 
mended, and can certainly do no harm. In intractible cases destniction of 
the oifending labyrinth is called for. 


THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve involve loss of taste over the posterior one-third of 
the tongue with some unilateral paresis of the pharynx. It is rarely involved 
alone ; in association with the other nerves taking origin in the neighbour- 
hood, it may he affected by tumours of the lateral region of the medulla. 

GLOSSOrOARY^’OEAL NeDRALOU 

Definition. — A comparatively rare form of neuralgia within the distri- 
bution of the glossopharyngeal nerve. It is strictly comparable with trige- 
minal neuralgia in the quality and severity of the pain, its paroxysmal 
incidence, the remissions in its course, its provocation by special stimuli, 
and finally by the absence of any discoverable lesion in, or loss of function of, 
the nerve. 

Etiology. — Nothing is known of its mtiology. It is roost frequently 
seen in middle-aged or elderly mates. A symptomatic neuralgia of the same 
distribution is occasionally found in cases of carcinoma of the tongue in which 
the growth invades the faucial region. 

Symptoms. — ^Wbeu fully developed, the malady consbts in paroxysms 
of shooting pain of great severity in the region of the throat and ear. The 
exciting stimulns is commonly the act of swaflowing. But just as in trigeminal 
neuralgia the pain may at first be confined to a single branch of this nerve, 
so in glossopharyngeal neuialiga, the pain may for long bo confined to the 
t3rmpanic branch, the pain being felt deep in the ear. This pain does not 
spread to the pinna. In other cases, pain in the faucial region predominates, 
the pharyngeal branches being affected. As in trigeminal neuralgia, the 
patient may enjoy long intervals of freedom from pain. During a paroxysm 
the patient screws up his face and may hold his head in his hand ns docs the 
subject of trigeminal neuralgia. 

Diagnosis. — ^The presence of neuralgic pain of great Eeveritj, provoked 
by the act of swallowing, and in its general characters and behaviour re- 
sembling the very familiar and characteristic paroxysms of trigeminal neur- 
algia, but different from these in its restriction to the ear and throat, occurring 
also in the absence of objective signs of a lesion of the cranial nerves ; these 
together are the features which make a diagnosis of glossopharyngeal nenralgiu 
possible and easy. 

Treatment. — In the early attacks, the same forms of medication as are 
used in trigeminal neuralgia may be employed. If the pain does not respond 
to these, then surgical measures are called for. The tympanic branch of the 
nerve leaves the main trunk within the skull, so that when pain in the car is 
present an intracranial section of the glossopharyngeal nerve is necessary. 
On the other hand, when pain is confined to the distribution of the pharyngeal 
A9 
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branches, dirbioa of the nerve high in the neck is adequate. Intncranial 
section appears to be the operation of choice. 


THE TENTH OR VAGUS NERVE 

This is a mixed nerve. The motor fibres snpply the voluntary muscles of 
the soft palate (except the tensor palati), pharynx and larynx in conjunction 
Trith the accessory fibres, and also the non-striped muscles of the respiratory 
and alimentary tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pha^ni 
and (esophagus. Its visceral fibres anpply the lungs, heart and abdonunal 
viscera. No sensibility seems to be supplira to tho abdominal viscera by this 
nerve, since rvith division of the spinal cord above the oHslioot of the 
splanchmic Dec\'cs all sensibility in the abdomen is lost. 

LESIONS Of THE T1.QUS 

The important sigus of lesion of this ncr\'e and its nuclei are pharyngeal 
and laryngeal paralysis and loss of wnsibility. Symptoms indicative of 
lesions of its complicated and mystenoiis viaceral supply are neither well 
marked nor well understood, anil m unilateral lesions seem to be entirely 
absent; theyatetheiefotenotconsidetcd. * 

Lesions of the vagus in the medulla are couinon. B)TiDgoinyelia, when 
afTccting that region, usually involves the nnclens ambiguu.i, causing unilateral 
palsv of palate, phap-nx and laryt«. Thrombosis of tho poatenor inferior 
cerebellar artery which supplies that region of the medulla contninlng the 
nucleus ambiguus is bkely to produce vagus paralysis of the same side. 
Progressive muscular atrophy, m the form of progressive bulbar paralysis, 
may alTect its cells. Lesions of the nerve roofs often occur from tumours 
of the lateral region of the raedolhi, and growths outside the medulla arising 
from nerve roots or meninges, and here the lesion of the vagus roots w asso- 
ciated usually with those of the ploS!>ophary7igenl, spinal accessory and 
hypoglossal. In the neck penetrating wounds and growths may implicate the 
nerve, and in the thorax ttiuiours, particularly aneurysms and uew-growths, 
are apt to cause paralysis of the muscles supplied by Its recurrent branch. 

Unilaferal ■pharyvfjedl paralifsu. — This is characteristic of all unilateral 
lesions of the vagus high up. It is recognised by the low-lying, motionless 
palate and the loss of sensibiUty of one ride of the pharynx, with loss of the 
pharyngeal reflex on that side. There is no impairment whatever of degluti- 
lion. VTiea the soft palate derated, as in saying “ Ah ! ”, it is polled over 
to the sound “ide. 

Ri7a/frfl!' jyhanjiigeal paial^ii$. — ^Thw results from nuclear ledons of the 
nucleus ambiguus on either side, and is also common in ^phtheria, poly- 
nenritis, inynstheni.i gravis and progressive muscular atrophy. The whole 
palate is low and paretic or paralysed, the voice is nasal, there is nasal regurgi- 
ration of bquids, the cheeks cannot be forcibly blown ont, and there is diifi- 
culty in prononneing final " k ” and ” g," the words “ Irick ” and “ egg ’’ 
liecoming “ kich ” and “ enck.” 

Tofcl uiitfaferal laryxjfol parul^sts,'— Smee the saperiot laryngeal nerve 
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wliicL buppiies tlic crico-tli^ioid muscle (the chief tensor and adductor of the 
vocal cords) is given off high in the neck from the ganglion of the trank of 
the vagus, it follows that total paralysis of the larynx on one side can onlv 
result from a lesion of the vagus between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the paralysed side 
becomes motionless in the cadaveric position — that is, midway between the 
abduction and adduction. The larynx is insensitive on the same side. There 
is some loss of tone of voice but no stridor. 

Unilateral abductor pumlyst* or recurrent laryngeal ‘paralysis, — This occurs 
from all lesions of the trunk of the vagus below the ganglion of the trunk, 
and from lesions of the recurrent laryngeal branch. The vical cord on the 
side of paralysis lies close to the mid-Unc ; it fails to abduct when the patient 
takes a deep breath ; there is no change of voice, but there may be slight 
stridor on inspiration— the sensibility of the larynx is not affected, 

diilateral abductor paralysis. — ^This condition is most commonly seen in the 
earlier stages of nuclear lar3Tigoplcgia, and is most often met with in tabes 
and sometimes in bulbar paralysis. It occurs also in bilateral lesions of the 
recurrent laryngeal nerves in the thorax, which may occur from aneurysm 
and new-growths. It is the most dangerous form of laryngeal palsy, as the 
vocal coiSs camiot be abducted, and they tend to suck together during 
inspiration ; for this reason bilateral abductor paralys)s may cause death 
from n<>phyxia, or necessitate tracheotomy. 

THE ELEraN’TH OR SPINAL ACCESSORV NERVE 

This nerve may be caught with the vagus by lateral lesions outside the 
medulla, or by lesions in the regiuii of tho jugular foramen ; but it is more 
often duiuagcd by injuries to the neck, and by operations for the removal of 
cervical glands. The aniniLl acccsaocy ueive, as it ctossca the postetiot triangle 
of the neck, is very liable to injury, cither ^m blows or from sudden strains, 
and most of the isolated trapezius palsies are due to local neuritis of the nerve 
trunk, so arising. 

When the stcrnoinastoid U paralysed there is neither complaint by the 
patient of weakness, nor deformity, nor jieculiar attitude of the neck, other 
muscles compensating for its paralysis. The muscle does not harden when 
the head is turned to the side opposite to the p.'iralysis, and its reaction to 
faiadbm is dimimshed or lost. 

Paralysis of the trapezius, on the other hand, causes great disability in 
raising the arm above the horizontal level of the shoulder and also difficulty 
in shrugging the shoulder or approximating the scajiula to tho middle lino 
behind and therefore also in carrying the extended arm backivards. It 
produces a very ugly deformity, for the scapula unsupported by the trapezius 
rotates so that the superior internal angle appears as a hump in the slope of the 
neck above the clavicle, and there is alMO wmgmg of the angle of tho scapula 
with the axillary bolder of the bone honzontnl. This paralysis of tJie trapezius 
may be confused with that of the serratna magnus, for in both winging of the 
angle of the scapula is marked. In trapezius palsy, however, the deformity 
13 much more marked, the scapula is farther away from the spine, and is much 
more rotated. Tests for the movements of these two muscles and the faradic 
excitability should prevent any confusion. 
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THE TWELFTH OR nVTOGLOSSAL NER\'E 

The hypoglossal ucn'C supplies all the jnusclea of the tongue, both iiitrliHic 
and extrinsic. 

The sole physical sign of a lesion of one hypoglos^l nerve is atrophic 
paralysis of ono side of the tongne wth loss of faradic excitability. The 
affected side of the tongne shrinla and comes in the end to consist merely of 
mucous membrane, fibrous tissue and glands. The tongue becomes sickle- 
shaped with the concavity on the paraly’sed side. There is little impairment 
of uiovetnent 'within the mouth and no defect of articulation, but the tongue 
turns to the p.iralyscd side when protruded. Such hemiatrophy of the tongue 
occurs in syringobulbia and in s^'philitic conditions ; tumours of the latewl 
region of the medulla and just lateral to it arc rarer causes of it : the ncn’c 
may be severed os a result of wounds or operations in the neck. 

Atrophic paralysis of the whole tongue occurs when both hj'poglosal 
nuclei arc affected, and is commonly seen in progressive bulbar paralysis. 
Protrusion of the tongue is impossible and articulation is greatly impaired, 
but tbia may be partly due to other paralyses which are usually associated. 

Upper motor-neurone paralysis of the tongue is not uncommon. A 
patient suffering from motor aphasia is commonly unable to protrude his 
tongue, and in bilateral hemiplcpa and the condition known ns pseudo-bulbar 
paralysis, the tongue is in a state of spastic paralysis ; ncighoouriog parts 
«te eimilatly affected, and well-marked dysarthria and dysphagia ate frequent. 
The tongue appears contracted but there is no real wasting and no loss of 
electrical ciccitahility. 


THE SIGNS OF LOCAL LESIONS WITHIN THE 
SKULL AND BRAIN 

Owing to the complete inacccssability of the central nervous system to 
direct examination by any method comparable with those in use in the cose 
of the viscera, the clinical localisation of disease within that system mxat 
necessarily depend upon the observation, study and interpretation of dis- 
orders of function in tissues innervated by the nervous system. Jfany bodily 
functions have a localised representation in the brain and spinal co^. The 
existence of long conducting tracts within the nervous system permits of the 
occunence of identical disturbances of fonction as a result of damage to 
areas of the system far removed from one auothcr as is well seen in lesio^ 
involving the pyramidal tract. It must bo remembered, however, that in 
clinical diagnosis wo are concerned not directly with the localisation of 
functions within the nervous system, but with something rather different, 
namely, the_ localisation of ^ease. A simple example ^1 serve to make 
this distinction clear. In a case of nnilateral ataxy oi movement, our object 
is to locate the lesion which, by damaging some part of the nervous mechanuni, 
has allowed this ataxy to develop. By correlating our obaervations with 
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knowledge derived from other sources we may decide that this lesion is 
within the cerebellum and we conclude that a destructive lesion of this organ 
is followed by ataxy. But this ataxy is clearly produced by the activity of 
the intact remaining parts of the nervous system working without the co- 
operation of the cerebellum. In this instance' we have not localised any 
“ function of the cerebellum ” ; wo hare merely observed the symptoms 
following a lesion of this organ. Nor can we conclude that one of the functions 
of the cerebellum is to prevent ataxy, the fact heing that the functions of this 
organ ate still imperfectlv understood. Nevertheless, the localisation of 
snnptoms of cerebellar lesions can be performed with reasonable accuracy. 

This brings us to a brief consideration of the ways in which lesions within 
the uer^'ous system may disturb its functions. The functions of a region of 
the brain that is directly involved in a disease process may be deranged in 
either of two ways. They may be stimulated to over-activity, or they may 
be diminished or destroyed. We may thus speak of " imtalive ” or excitaionj 
si/mplom$ on the one hand, and of paralylic ai/mptoms on the other. A Jack- 
sonian fit is an example of the first; a hemiplegia of the second. Further, 
although there is a considerable measure or localisation of function within 
the brain, normally this o^an works as a whole and derangement of the 
functions of one region may derange the functions of the whole, as wo have 
already seen illustrated in the case of cerebellar ataxy. 

There b another way in which such general disturbance may follow a local 
lesion, and that is by what is known as (fi'ascAisis or ihocJc. We see this mode 
of disorder in the coma which accompanies a cerebral hemorrhage. In this 
state the cerebral hemispheres arc for the time being out of action as a whole, 
even those parts not actually damaged by the lesion. Such shock symptoms 
arc necessarily transient. 

A final group of symptoms ore those wo speak of os “ release symptom." 
When the coma of a hemiplegic subject has passed oil, he Is left with paralytic 
symptoms, namely, the hemipiegio. In a few weeks the paralysed limbs 
become spastic, their tendon jerks increase and clonus makes its appearance. 
These symptoms of persistent overaction of intact nervous mechanisms, 
freed by the lesion from the nornial control of higher nervous mechanisms, 
are what we refer to when we speak of release symptoms. Such symptoms 
may persist indefinitely and may in some instances entirely dominate the 
clinical picture. 

But the practical task of localising lesions is sometimes even more com- 
plicated than this analysis of disorders indicates. The degree of disturbance 
of function produced by any lesion depends also on temporal factors. 

, A suddenly arising lesion, such as an arterial occlusion or a hemorrhage, 
or a direct injury, is apt to produce a much more severe and widespread 
disorder of brain function than a slowly developing lesion of similar extent. 
Indeed it is often a matter of surpise to observe the extent to which the brain 
can adapt itself to changes of structure which are brought about gradually. 
Thus, the intracranial cavity may com© to accommodate a large new growth 
which compresses and markedly deforms the brain without giving rise to any 
objective symptoms or to any abnormal physicalsigns discernible on examma- 
tion. Agam, it is known that a cerebral or cerebellar absce&s is commonly 
present for some weeks before it reveals its presence by signs or symptoms 
This is its period of clinical latency. 
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Again, a turaonr T^itluD the brain, while it may give rise to symptoms of 
increased intracraokl pceastire, each as headache, vomiting and papuJc&dema 
may yield on examination no localising signs, and this not necessarily becanst* 
it is in what is known as a " silent area ” of the brain. Indeed, it may cause 
a minimal disturbance of local fnnetion even when large regions of the braui 
of Iniown and specific function are directly involved. Finally, we have to 
recognise that space occupying lesions within the skull or brain may ulti- 
mately come to produce indications of local disorder of function in parts of 
the brain remote from the lesion. These may be spoken of as false localising 
signs and may result from aucbproces.«e3 as oedema, "contre-coup” pressure or 
interference with the circulation of blood or cerebro-spinal fluid. 

From what has been s-aid it will be apparent that at least two factors 
determine the symptoms associated with disease within the brain, namely 
(i) the localisation of the lesion, and (it) the nature of the lesion. The latter 
will determine its rate of development, jts stimuhiting or paralysing effects 
upon the uen'ous tissue, and its c.ap.acity for producing remote effects. 

Hence it is that while the first step m neurological diagnosis w the assess- 
ment of the disorder of function present (the physiological diagnosis), the 
localisation of a lesion within the bwin (the topographical diagnosb) and the 
determinatioa of its pathology (the pathological diagnosis) aro usually some- 
thing more than a simple essay m the apphed anatomy and physiology of the 
nervous aystera. The complete di.'ignosia calls for a knowledge of the natural 
history ot the difforeut disease processes, that is of the pathology of nrr\'Oiis 
diseases, and for clinical experience. 

In this chapter we must be content with a brief consideration of the signs 
upon which we depend for the localisation of symptoms. We may take nnt 
tne various regions of the brain, and secondly, as we have to deal not only 
with lesions within the brain, but also with all lesions within the akull, that 
may be outside the brain itself, we will consider the symptomatolog)' peculiar 
to lesions in the three cranial frwsae. 


THE CEREBHAL HEMISPHERES 

OnXERAL LATERaLI*:iKO SIGN’S 

A lesion within or involving one cerebral hemisphere may reveal by the 
signs it produces whether it is right- or left-sided without affonliiig further 
evidence of its Ioca1is.ation. Such signs are unilateral loss or diminution of the 
abdominal tefiexes, unilateral accentDation of the tendon reflexes, an extensor 
wsspQuaft, QT ^u&t petccptible uuilbtcriA pa-teria of ityavemewt of thii lower part 
of the face. Fits starting unilaterally, or vrith turning of the head and eyes 
to one side may be of similar significoncc. 

TOE raONTAL LOBES 

Those consist of the portions of the hemispheres anterior to the coronal 
sulci [JiasMTU of Uolando) and thus include the aseending frontal convolution! 
and the portions of the hemispheres anterior to them (the “ prefrontal ” areoi). 
The lesions to bo met with in the prefrontal areas include tumour, abscess. 
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and tlirombosis of tho anterior cerebral artery, the last named being com- 
paratively rare. 

The syndrome of the anterior cereal artery consists of a spastic weakness 
of the opposite lower limb, especially in its distal part with the appropriate 
changes in its reflexes. Sometimes there is slight weakness of the correspond- 
ing arm which may be associated with forced groping and grasping in the 
arm on one or both sides. The face is seldom affected. Apraxia of the left 
arm has been described and there nmy he some mental obfuscation. 

The syndrome of frontal lobe tumour . — The area of the frontal lobes anterior 
to the ascending frontal convolntions (the prefrontal areas) comprises a 
considerable portion of the cerebrum and is frequently the site of tumour 
formation. The symptoms produced vary greatly with the rapidity of growth 
of tho tumour and with other factors imperfectly understood. As a rule an 
early, if not the initial symptom, is a change in the patient’s mental state. 
He becomes apathetic and lackiog in initiative. The association and flow of 
ideas tend to fail. He sits about idly, lacks attention and becomes indifferent 
to cleanlinera and other aspects of personal behaviour. He U apt to permit 
the unhindered passage of nrine and even of faeces, and to be totally insensitive 
to the embarrassments such conduct normally involves. This form of 
“ incontinence " is, in fact, a diagnostic symptom of great value in frontal 
lobe tumours. Barely, tho patient develops an abnormal fiicctiousness and 
euphoria — tho so-called “ mtzelsucht.” These earl.r symptoms may gradu- 
ally give place to a profound dementia. 

Dlovcment is often disordered by the development of apraxia and some- 
times by that of forced groping and grasping which, when unilateral, is a 
useful sign of frontal lobe involvement. 'When bilateral it is of less localising 
Bicniflcance and may be met with in diffuse degenerative or neoplastic lcsion.s 
of the hemispheres, and in cases of severe internal hydrocephalus. Such 
grasping and groping has been analysed by Walslie and Robertson into two 
components : (i) Volitional grasping movements made by the conscioas 
patient when some object is felt by him m his palm, or is seen by him to 
approach his hand. These movements wane and cease when consciousness 
is failing, or when attention is defective, (ii) A true tonic reflex grasp of any 
object held in the band, if this object be pulled away in such a manner as to 
put the fl.cxors of the fingers on the stretch. The flexors tighten as the pull 
IS maintained and their contraction may attain great force, such indeed that 
sometimes the patient can be pulled out of bed by this involuntary grasp 
which he is unable voluntarily to relax. This reflex may persist even after 
consciousness is lost. Fits are a common featiue of frontal tumours and may 
be generalised from their onset, or start with turning of the head and eyes to 
the opposite side. Attacks of petit-mal ore not uncommon. If tho orbital 
lobule be involved there may bo unilateral anosmia, or direct pressure on the 
optic nerve causing unilateral failure of vision associated with primary optic 
atrophy. This, when combined with papillcedema in the opposite eye has been 
described as Foster Kennedy’s syndrome. These symptoms will bo further 
considered in connection with the syndrome of the anterior cranial fossa. 

As the tumour expands it is likely to encroach upon the projection pathway 
from the motor cortex with a resulting crossed hemiparesis, and when left- 
sided it is commonly associated with a predominantly executive disturbance 
of speech. Tumours in the medial portions of the frontal lobes may come to 
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involve the corpus callosnm and fieqncntly spread through this structure 
to the opposite hemisphere. In such cases the patient becomes completely 
apathetic, silent and immobile, lying with open eyes, but displaying no 
initiative of any kind. 


SYNDROMES OF THE CENTRAL REGION (REGION OF THE 

“motor cortex”) 

Ilcmiplegia is the characteristic symptom of a paralytic lesion in thb 
portion oi the hemisphere, and the Jacksonian fit that of an irritative lesion. 

The Jacksonian, or focal, fit most commonly originates in the face, thumb, 
or big toe, and thence spreads with varying rapidity until much or dll of the 
corresponding side of the body is affected. It may then become generalised. 
Consciousness is commonly preserved in attacks which remain nnikiteral. 
Such a fit may he accompanied by conjugate deviation of the head and eyes 
away from the side of the lesion and may be followed by a transient hcnii- 
paresb, or in the case of a tumonr by a progressive and permanent hemiplegia. 
The hemiparesis resulting from a destractive lesion near the surface will 
affect face, arm or leg predominantly according to the site of the lesion. 
The mote deeply this extends into the underlying white matter, -the mote 
will the weakness affect the whole half body, since the pyramidal fibres con* 
verge from the cortex towards the capsule. Disturbances of cortical sensi'' 
bility corresponding in distribution to the motor defect are not infrequent 
and result from simultaneous involvement of the neighbouring p 08 t*ccutml 
convolution. 


rABIETAL LOBES 

Irritative lesions in this area may give rise to focal fits heralded by sub- 
jective sensory disturbances on the opposite side. These ate usually described 
as consisting of numbness, tingling, or pins and needles, and may spread in 
an orderly manner to other parts of the affected side of the body m the same 
way as the muscular spasm in discharging lesions of the motor cortex. De- 
structive lesions in this neighbourhood may be marked by a characteristic 
series of sensory disturbances. These inclndo defective localisation of tactile 
stimuli, defective appreciation of two rimnltaneous contacts (Weber’s compass 
test), defective appreciation of three dimemional space (i.e. size and form). 
There U, in addition, defective power of ^fferentiating minor differences 
in intensity of painful or thermal stimuli, and a ready fatigue of sensory 
fancthas. The simple eecegaitian of such sCrmoh may be Khtirely iaiset. 
It will be seen that the defects io spatial discrimination which result from 
these modes of een-sory loss lead to that inability to recognise and identif)* 
object.s held iu the band, or to describe their size, shape or texture which is 
known os astcreognosis. The appreciation of movement and of position is 
apt to be faulty, and some atai^ commonly results. Trophic changes, par- 
ticularly decrease in size of the muscles, may be seen in the periphery of the 
limbs and lesions in this neighbourhood may be responsible for the arrest of 
growth which is seen in cases of infantils hemiplegia. 



THE CEREBRAL HERHSPIIERES 


lots 


OCCIPITAL LOBES 

Lesions of the cuneua and region of the calcarine fissure on the mesial 
aspect of the occipital lobe resolt in hemianopia of the opposite field, hat 
central vision escapes. Gordon Holmes has found that if the lesion is limited 
above the calcarine fissure a quadrantic hemianopia of the lower field results, 
and if the lesion is below the calcarine fiasore the quadrantic defect resulting 
is of the upper field. Since central vision is represented at the posterior pole 
of the hemisphere, a lesion of the posterior pole causes central homonymous 
hemianopic scotomata, vision in the periphery of the field remaining intact. 
Consequently a bilateral lesion of both posterior poles will result in bilateral 
central scotomata, and a bilateral lesion of the calcarine region will produce 
blindness of both peripheral fields, central vision remaining intact. If the 
lesion extends deeply into the occipital lobe so as completely to sever the 
optic radiation to the occipital cortex, complete hemianopia, affecting both 
the peripheral and central parts of the visual fields will result, The hemi* 
anopias resulting from a lesion of the occipital lobes have been distinguished 
from those due to lesions of the optic tracU by the fact that in the former the 
pupils react to light thrown on to the blind part of the field (Wernicke’s 
hemianopic pupil phenomenon). To be of practical value this test needs to 
he made with a very narrow pencil of parallel rays to avoid the effects of 
dispersal of light wit^ the eye. 

On the outer surface of the occipital lobe, a lesion on the left side may 
sever the connections between the visual centres and the speech centres, 
and so prodace word blindness. Bilateral lesions in this region may be 
associated with visual disorientation. 

Jacksonian attacks are often of great value in the localisation of ocdpital 
lobe JesioDs. Wien tie lescoa is eitaated posteriorly these date die form of 
undifferentiated visual hallucinations such as fiashes of light or coloured 
figures. When the lesion is situated more anteriorly at the junction of the 
occipital and temporal lobes the visual hallacinations may take the more 
elaborate form of visions of people, animals or places. In cither case the 
hallucinations may be accompanied or followed by a transient hemianopia. 


TEMFOUaL LOBES 

The considerable portion of the cortex comprised by the temporal lobes 
includes the cortical representation of the functions of smell, taste and hearing 
and on the left side, in normal right-handed persons, that of speech. 

The uncinate and hippocampal regions of these lobes are the cortical seats 
for taste and smell, and the locimsiog symptoms which ate rarely absent when 
lesions in these regions exist are Jacksonian attacks taking the form of halla- 
cinations of taste and smell, nearly always of an unpleasant character. The 
hallucination is often accompatued or immediately followed by a “ dreamy 
state ” m which the patient may experience a feeling of strangeness or of 
intense familiarity or a panoramic recw of events of Ms past life. This state 
of altered consciousness may be accompanied by smacldng of the lips, or 
champing of the jaw. The sens^ of t^te and smell are not lost from a 
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ouilatcral lesion of this rcpon onco they are bilaterally represented in th** 
cerebral hemispheres. 

The outer surfaces of the temporal lobes are concerned with hearing. 
Lesions here may result in fits which ate heralded by crude auditory hallu- 
cinations, but owing to the complete scmi-decossation of the nuditotr path 
unilateral lesions never prodcco detectable dcafnc&s. Bilateral lesions may, 
however, produce cortical deafness. 

In right-handed subjects leaona of tbe left temporal lobe commonlr 
pive rise to serious disorders of speech function. TOtb lesions situated far 
forward towards the insula the disturbance is predominantly one of spoken 
speech. With those situated in the posterior portion of the lobe the defect is 
predominantly one of the reception of speech. Deeply situated lesions 
of the temporal lobe commonly produce “ jargon aphasia.” Transitory 
distuihances of speech may occur in focal attacks originating from lesions 
in this area. 

On account of the wdde excursion which the optic radiation makes into 
the deep part of tbe temporal lobe in its course iiom the thalamus to the 
cuncus, homonymous hemianopia, especially of the upper quadrants, is very 
common in dcep-scatcd lesions of the temporal lobes. Such lesions may also 
produce a pare-sis for emotional movements of tbe opposite half of the face 
which is out of nil proportion to the loss for voluntary movemente. The 
occurrence of incontinence of sphinctcni of a mentn) type is occasionally seen. 


INTERKAt CAWCn,E 

In this region, tbe chief motor tract is condensed into a small space, and 
is sitoated immediately in front of a narrowly localised sensory tract, while 
not mneb farther, posteriorly, (he visual path emerges from the thalamus. 
Lesions of this region tbereCoro produce severe and widely spread hemiplegia 
of the opposite side, often associated witli hemiamesthesia and not infrequently 
with hemianopia of the oppoiito side. From the proximity of the thalamus 
and corpus striatum, there is often involvement of these structures in a 
capsular lesion, with appearance of the chamcteristic spontaneous involun- 
tary movements and sensory losi 


THE r.EOIOX OF TUB FALX CFREDRI 

Lesions of this region ore likely to affect both hemispheres equ-iUy. 
Tumours opposite the paracentral lobules cause bilateral crural monoplegia 
with disturoanccs of cortical sensibility in the feet if tho post-central area is 
involved. Focal fits starting in one foot may occur. DUturbancesofsphincter 
control are occasionally seen. Tumours arising from the posterior region of 
the falx may re.sult in bilateral hemianopia. Throm^sis of the superior 
longitndinal sinns may produce widespread bilateral softening of the hemi- 
spheres, with double hemiplegia in v^ich the face and hands are usually 
spared. 



THIRD VENTRICLE AND nyROTH/U.AMUS JI5i7 


BASAL GANGLIA 

OPTIC TIIAI/AMCS 

A very characteristio clinical picture results from destruction by throm- 
bosis of this structure which is termed the “ thalamic syndrome ” of Dejerine 
and Roussy ; there is hemiparesis with spontaneous involuntary movemonte 
of the opposite side, which may he of the nature of tremor, intention tremor, 
choreic, athetotic, dancing or irregular movements, hlost post-hemiplegic 
involuntary movements ate due to a lesion of the thalamus. In admtion, 
there is hemianajsthesia, often with a characteristic hyper-sensitivity to 
painful, thermal or other stimuli, such as tickling, rubbing, etc., which may 
produce agonising distress. Sometimes spontaneous, constant and unreliev- 
ablo pain occurs on the opposite side. Emotional movement of the opposite 
face may be impaired much more than is volitional movement. The thalamic 
syndrome is not invariably, or even commonly, seen when the lesion is a 
-“^tumour. In this case, ns Smyth and Stem have pointed ont, the symptom- 
complex varies according to whether the growth primarily arises in the 
thalamus or invades it from its lateral as^t. In the former case it arises in 
the aubopendymal glia and spreads laterally. Such tumours nro characterised 
by early mental dei^rioration, with coojagate ocniar palsies. Sensor)' changes 
are absent or only terminal in appearance. In the case of tumours secondarily 
invading the thalamus from its lateral side, sensory changes of the order 
described under the “ thalamic syndrome ” of Dejerine and Roussy, ITearl 
and Holmes, are seen 


CORPUS STBUTOJI 

Little is known with certainty of the symptomatology of focal lesions of the 
large masses of grey matter which form this structure. The syndrome of 
Faikinsonlsm is associated with degenerative changes in the globus pallidas 
of both lenticular nuclei, but each changes are not condned to those organs 
but involve other areas of the cerebral hemisphere as well. The same is trim 
of chorea and athetosis in which degenerative changes are conspicuous in the 
caudate nuclei. However a local lesion, usually vascular, in a neighbouring 
mass of grey matter, the corpus subthalamicum, or corpus Luysii, is followed 
by very violent unilateral choreiform movements on the opposite side of the 
body, the so-called apopJedio chorea. 


THIRD VENTRICLE AND irYPOTfCALAilCS 

Lesions occupying this cavity, which are usually neoplastic, may produce 
symptoms of localising value in addition to thoso xesultmg from obstruction 
of the cerebro-spinal fluid circnlation (hydrocephalus). The most important 
of these are hypersomnia, diabetes inmpidus, obesity and alteration in primarr 
and secondary sexual functions of a more variable character than those which 
occur in lesions of the pituitary body. Where the posterior end of the 
ventricle is affected there may be disturbance of the pupillary licht-reflex. 
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BRATN-STEM 

THE WID-BBAIN' 

This portion of the brain-stem consists of a small florsal area, the qaadri- 
geminal plate or tectum and a large ventral area, the cerebral peduncles or 
crura cerebri. 

At the level of the corpora qnadrigemina the ocnlo-motor nuclei he on 
either side of the aqueduct of Sjrivius, and lower down on cither side of the 
middle line, in the floor of the upper part of the fourth ventricle. Lesions of 
this region cause nuclear ophthalmoplegia — that Is, paralysis of both ej^s in 
terms of the conjugate movements upwards, downwards, or laterally. From 
above downwards, lesions of this column of oculo-motor nuclei will produce 
reflex iridoplegia, loss of conve^ence, paralysis of upward, downward and 
lateral movements respectively. 

Immediately ventral to the third nerve nucleus and decussating below it» 
lio the superior cerebellar peduncles passing to the red nuclei. Involvement 
of these structures causes ataxy of the limbs and trunk. _ . 

A lesion of the tcctal region of the mid-bruin produces a chacactecUtic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, ivihch is termed 
KothnageVs syndrome. 

In the ventral portion of this region of the brain-stem are the ctuia cercbn 
with the tlurd nerve perforatbg each crus to emerge on its inner side, and the 
optio tract running round the crus as it passes back from the optio chiasi^ 
to the lateral geniculate body. A lesion of one crus will cause homiple^a of the 
opposite side, and paralysis of the third nerve on the same side. This patho- 
gnomonic localising combination is known as Weber’s syndrome. 

Situated a little mote dorsally, a lesion of the crus will produce ophthalmo- 
plegia of one eye with tremor and inco-ordination of the opposite broo'i. 
This is known as Renedikt's syndrome. 

Extension of a lesion outwards from the crus may cause tract hemianopia, 
in wldcU the half fields ate completely involved and the light reflex 
from the blind fields. Interference with the fillet may cause hemiau'csthesia 
on the opposite side. 


PONS AND aiEPULLA 

In these regions the motor and Bcnsory tracts, the middle and inferior 
cerebellar peduncles, the cranial nerve nuclei, and the outgoing crania! 
nerves are closely packed together, and the signs resulting from destruction 
of these m'ff he various combinations of spastic paralysis, ataxj’ and sensor? 
loss in the body and limbs — from interference with the long conducting tracts 
-^together with nuclear and peripheral nerve palsies and ana>'>thesi.s in the 
distribution of the cranial nerves. 

If the lesion is unilateral the body and the stnicturos innervated by the 
craidal nerves will be alTected on opposite sides, causing the cro.*sr‘‘ 
paralyses ” or “ alternate paralyses ” characteristic of lesions of the brain- 
stem. Of these, facial palsy of fowet motor neurone type with controlaters 
hemiplegia is the most frequently encountered, trigeminal palsy and anajsthe^ 
and vagoglossopharyngeal pa6f with contralateral hemiplegia being 



CEREBELLUM 


1549 


comiaoQ. Lesions of the brain-atera below the oculo-motor nuclei cause small 
pupils {pontine myosis) by catting off those nuclei from the spinal cord, whence 
the tonic dilators of the pupils — the cervical sympathetic system — emerge. 
Lesions in the upper part of the pons commonly lead to loss of conjugate 
lateral movement of the eyes. If tne connections of the vestibular nerve are 
involved intense vertigo may result together with nystagmus at rest and on 
movement of the eyes. Glycosoria may be met with in lesions in the neigh- 
bourhood of the fourth vcntriolo and the respiratory centre may be involved. 

The common lesion involving the medulla is softening of the lateral portion 
from thrombosis of the posterior inferior cerebellar artery or its branches, the 
so-called cerebellar apoplexy. Owing to the smallness of the brain-stem, lesions 
of an inflammatory or neoplastic chanacter commonly involve both sides of 
the structure and bilateral symptoms result. 


CEREBELLUM 

"When lesioas of this structure develop suddenly they are apt to produce 
more striking disturbances of function than when they develop gradually, 
a point which it is important to remember when the presence of an abscess 
or a tumour within the cerebellum is suspected. These distorhanccs are all 
in the realm of voluntary movement and the several different components of 
cerebellar ataxy are to be regarded not so much as special disorders of different 
cerebellar functions, but as expressions of a single disorder, which owe their 
varying appearance to the rating nature of the clinical teste employed. 

Hypotonia . — This b particularly marked in acute lesions, but can also be 
detected in those of slow evolution. It shows itself by marked flaccidity 
and extensibility of the limb muscles which permit of undue mobility of th*e 
joints and leads to a mcd^caticin of the normal postura of the Utaba and, 
when marked, to the “pendular” form of knee jerk. The hypotonia b 
largely responsible for the symptom of dysmetria. If the patient is asked to 
extend the arm and pick np some object, such as a glass, or to touch a fixed 
point, the Umh b shot forward with undue force and may overshoot the mark. 
Similarly the hypotonia may give rise to the rehowid phenomenon. If the 
arms be horizontally extended by the patient, aud the observer smartly 
strikes them downwards by a blow on the hand, the arm on the normal aide 
is quickly brought to rest in its original position with the minimum of recoil. 
On the side oi the lesion, however, the hand and arm “ htnince ” freely and 
may oscillate two or three times before being brought to rest. 

Bijsdiadochokineeis . — This name has been used to describe the slowness, 
clumsiness and irregularity with which alternatuig movements {e.g. pronation- 
supination of the forearm) are carried out although the simple movement 
can be normally performed. In canying out this test it b common to see 
adventitious movements in the proximal segments of the limb from disturb- 
ance of the normal co-ordinated contraction of the adjuvant muscles. To 
correct this' disturbance the patient tends to break up complex movements 
into their several components, which are carried out successively instead of 
simultaneously — the so-called “ movement by numbers.” 

Tremor . — ^This b not a resting tremor, but an unsteadiness which develops 
during movement, and in purposive movements tends to increase in range 
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nnd aertniy as the climax of the moTemenfc is reached. It is thus essentially 
an “ intention ’* tremor. 

Similarly if the arms are ont-stretched, they may ehow^ ft tendency to 
droop, which is corrected by a eeriea of jerks which thus gives the form of a 
tremor. 

Again in standing there may be iiregular oscillations of the trunk and 
head— the so-called “ titubation.** 

Gail . — In bilateral lesions the gait has a reeling, staggering character and 
ia unilateral lesions there is a tendency to sway and debate towards the 
side of the lesion. The disorder may vary in severi^ from a slight unsteadi- 
ness to a complete inabOity to walk or stand unaided. There is a tendency to 
walk with the legs abnormally separated to lessen the tendency to over- 
balance and the feet are brought down irregularly with a stamp. • 

Speech . — ^The articulatory musculature shares the inco-oimnation of the 
other voluntary muscles with a resulting characteristic dysarthria. The 
defect is known as “ scatining ” or “ staccato ” speech. It consists of slowneM 
of articulation, and a tendency to say each syllable of ft word as though it 
were a separate word. The rhythm of speech becomes irregular, some syllable-' 
being slurred over, others being enunciated with almost explosive violence. 

A'yi<«5niirj.~.Xy8tagmu8 is particularly frequent in those lesions ff the 
cerebellum which involve its connections with tne brain-stem and the neigh* 
bouring vestibular nuclei. In unilateral lesions there is coarse nystagmW 
on deviating the eyes to the side of the lesion trith a finer and more rapid 
mOA'cment on deviation away from the side of the lesion. In bilateral IcsIoM 
the nystagmus may be symmetrical and if tbe lesion is confined to tho 8 ^pe^ 
ficial areas of the cerebellar hemispheres nystagmus may be entirely absent. 
Rarely*— usually after acute lesions such as gunshot wounds or operative 
interference — the phenomenon of " skew-deviation *' may appear temporanw 
the eye on tbe side of the lesion being displaced downwards and inwar^, the 
opposite eye upwards and outwards. A slight degree of skew deviation oQ 
lateral deviation of the eves mav be seen in dee^y seated tumours of tbs 
cerebellum. 

The ceTtWllum forms part of the non-eenaorv alfereut nwvws 
itud is concerned with the co-ordination of voluntary movement. It H not 
ft sensory organ and there n no disturbance of any form of sensibility w 
cerebellar lesions (Holmes). 


THE ANTERIOR FOSSA OF THE SKULL 

TV* Icssicm Tnt/*t eoinmonly found in lhj.s eituaVion is a mcni^oma^ 
from the dural covering of the cribriform plate and growing upwards into the 
olfactory groove. The earliest sign is anosmia from pressure on the oUflct^ 
bulb and tract, unilateral at first and later often bilateral. Unilateral 
of vNion newKiated with primary optio atrophy may later bo aasociaten 
with p.-ipillcedema in the opposite eye as on expression of the general w**. ” 
iutmernniftl tension. SniA a tnmonr gradually ^splaces the overljw? 
frontal lobe and may then give rise to mental deterioration and fits, but ow, 
in cases of c.vceptionaI size is a ezoss^ bemIp&tesU observed. 

Aneur}’siuof the anterior cetebml or anterior communicating arteries nu». 
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give rise to Kudlax eaily symptoms, but owing to its limited size papillcedema 
and the remote pressure effects are not Been. 

THE MIDDLE FOSSA OF THE SKULL 

A Ticb variety of lesions may arise in or invade this fossa, and the syndromes 
vary according to the situation of the lesion. 

The lesions in the mid-line include pituitary adenomata, tumours of the 
pituitary stalk, and meningioma of the sellar diaphragm (parasellar and 
suprasellar tumours). In the lateral parts of the fossa, passing from mesial 
to lateral, we have to consider lesions in the cavity or walls of the cavernous 
sinus, and tuownia arising from the sphenoidal ridge in, its middle and outer 
parts. Finally, reference must he made to growths invading the base of the 
skull and either occluding its foramina and producing cranial nerve palsies, 
or actually invading the cramal cavity. Secondary deposits of carcinoma 
and epitheliomata of the nasopharynx are the commnn lesions of the last- 
named group. 

REGION OF TDE OPTIC CUIASSU AND THE PITUITARV BODY 

The most common lesion in this region is tumour of the pituitary, usually 
an adenoma. The earliest symptoms of such a tumour are of an endocrine 
disturbance and vary according to the nature of the tumour. If this is com- 
posed of eosinophil cells acromegaly or gigantism will rcsidt, whereas if the 
adenoma is composed of indifferent (chromophobe) cells the endocrine dis- 
turbance will take the form of hypo-pituitarism of which Frohlich’s dystrophia 
adiposo-genitalis is the common and Lorain’s infantilism the rarer type. 
Basophil adenomata although producing a characteristic group of endocrine 
symptoms, commonly described as Cosmog’s sjudrome (see p. 503), do not 
attain a size sufficient to produce symptoms of a space-occupyrng lesion. 

When a pituitary tumour of whatever kind extends outside the cavity of 
the sella turcica it causes distortion of the optic chiasma and produces one 
of a variety of visual disturbances. The commonest of these is a bitemporal 
hemianopia, often starting as bitemporal paracentral scotomata which gradu- 
ally increase in size till the entire temporal fields are lost. This results from 
the stretching of the decussating fibres of the chiasma derived from the nasal 
halves of each retina. In other cases, if the extension of the tumour is forward, 
tmiocniar scotoma, hemianopia or blindness may result, while if the extension 
is backward homonymous hemianopia may result from involvement of the 
optic tract. It cannot be too strongly emphasised that the form of the visual 
field defect in pituitary tnmours is determined by the position of the local 
pressure upon the visual pathway and that while a bitemporal hemianopia 
is the most usual and characteristic defect the others which have been men- 
tioned are frequently seen. Primary optic atrophy in the affected eyes is the 
role in pitnitary tumours, and papillcedema is not seen nnless, as rarely 
happens, the tumour has attained such a size as to obstruct the third ventricle. 

Meningeal tnmoura arising from the sellar diaphragm, and aneurysms 
extending backwards from the anterior communicating artery and cystic 
arachnoiditis may produce identical prwsure symptoms, but without the 
endocrine disorders of pitnitary tumours. 
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CjBts derived from vestiges of Rathke’s pouck give rise to endocrine and 
local pressure symptoms comparable to those of primary intra-sellar tumours, 
but in addition give rise to papillcedema and internal hydiocepbalna from 
obstruction of the third ventricle (see also p. 1547). 


STODROSIES OF TUE CAVERNOUS SDTDS 

The commonest acute Urion of this cavity is thrombosis, usually septic. 
Of the slowly developing lesions saccular aneurysm of the carotid artery is 
the most frequent, though the cavity may be encroached upon by tamoars 
originating from the mesial end of the apbenoidal ridge. Symptoms consist o! 
paresis of the third, fourth and sixth cranial nerves often lea^ng to complete 
ophthalmoplegia, ana?3theaia in the distribution of the ophthalmic division of 
the trigeminus and proptosis of the corresponding eye with cedema of the 
orbital tissues and conjunctiva from congestion of the ophthalmic veins. 
In rapidly developing lesions unilateral papiUcedema may occur, but in those 
of slow development unilateral optio atrophy &om pressure’ on the neigh- 
boaring optic nerve is more often seen. 

SVNUROMCS OP THE SPnENOIDAL RIDOE 

The dural sinus, which runs along the sphenoidal ridge (sinos sphene- 
parietalis). b one of the sites of election of the development of menlngiomats, 
riom the point of view of localising diagnosis this ridge may he divided late 
three parts, the inner (or clinoidal), the middle and outer. 

A meningioma ansing from the inner part gives rise in its early stages to a 
syndrome similar to that of a lesion of the cavernous sinus. Later s^ptoiu 
referable to pressnro on the temporo-sphenoidal lobe may occur (nncinate fib, 
peraonality changes and crossed hetnipatesis). Popillmdema may result from 
general increase of intracranial pressure. 

A menmgioma of the middle part of the ridge may remain for long without 
clear localising origins, and radiography and ventriculography may be neces- 
sary to establish its position. 

At the outer end of the ridge a meningioma may produce as its localising 
syndrome un^&teral exopthalmos without squint, some fullness of the tetn- 
poral fossa with local tenderness on pressure, speech disturbances if the lesion 
13 left sided together with the general symptoms and signs of raised intra- 
cranial tension. 


avXDBOMES OP THE BASE OP TUB BKOtl 
The characteristic signs of such lesions are palsies of the cranial nerves, 
often in groups anatomically close to one another, without any evidence of 
intracerebral damage or rise in intracranial tension. The common cause w 
malignant growth, either secondary deposits from remote carcinomata, the 
lung and breast being the most important, or direct invasion from the na*'’’ 
pharynx. 
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THE POSTERIOR FOSSA OF THE SKULL 

Laleral recess. — The angle formed by the posterior surface of the petrous 
temporal bone and the tentoxinra (cerebello-pontine angle) is a common 
situation for neurofibromata which grow nsnally from the eighth nerve, but 
occasionally from the fifth and seventh. Rarely a meningioma may occupy 
the same position. Such a tumour presses into the lateral lobe of the cerc' 
bcUum and the side of the pons. A highly characteristic clinical picture 
results, consisting of slowly progressive nerve deafness and tinnitus, some 
facial weakness, usually accompanied by peripbcral facial spasm, impairment 
of sensibility in the area of the fifth nerve and signs of ipsilateral cerebellar 
involvement. Such tumours arc of slow growth, and headaches and papill- 
cedema are often absent or occur late in the cVmical picture. 


APHASIA AKD OTHER DEFECTS OF SPEECH 

Speech is the most highly developed and recently evolved function of the 
human being which is capable of diract analysis. Of all man’s endowments 
it is the one which marks him off most clearly from his closest neighbours in 
ike animal world. While in its final expression speech consists of Bonsori* 
motor activities of many mechanisms, each simple in comparison with the 
whole, its roots strike deeply into the texture of the mind and it constitutes 
the symbolic currency ot thought itself ; indeed it is doubtful if without 
speecL in this wider sense any but the simplest thoughts are possible. So 
it is that we find that profound disturbances of speech function are invariably 
accompanied by dborder of the mind. 

Speech in its simplest form is a means of communication of thought 
between individuals by the production and perception of sounds, but unlike 
sight or hearing, it is an mastic function, capable of indefinite extension 
and elaboration both in the race and in the individual. We thus find an 
almost infinite variation between the simple language of a primitive people 
and the highly elaborate language of a civ^sed race ; between the 
speech of an uneducated peasant, for whose simple needs a few hundred 
words suffice, and that of a master of prose who may use thousands of words 
to express shades of meaning far beyond the scope of an uncultured person ; 
between the speech of a chQd and that of the same individual grown to 
matnrity. The growth of speech proceeds pari passu, with the growth of the 
mind which employs it for its needs. Furthermore, upon the foundation of 
the initial symbolic expression of thought in spoken language has been erected 
in all but primitive races, the further edifice of written speech in which visual 
symbols replace those of sound. The evolution of speech in the different 
races of mankind is the province of the science of philology, but its growth in 
the individual in health and its dissolution in disease 'make up one of the 
most fascinating and complex chapters of medicine. As would be expected in 
a function of such complexity the disorders of speech ate many and varied. 
At one end of the scale are disturbances purely psychological in their ori^n 
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sucL as hysterical mutiam ; at the other ate those due to the defects of the 
executive stroctorea such as the tongue and larynx, and the neuro-mnsctilar 
mechanisms wUch control them. To disturbances of this order the term 
dysarthria is apphed. Between these extremes lie a gronp of speech disorders 
which depend npon physical disturbance of the portions of the cerchrom 
which form the anatomical substratam of the speech function and to these 
the terms aphasia or iyspharia are applied. It is with this order of speech 
disturbance that we are concerned. 


APHASIA 

GErTEuai. cossiDERArrON’S. — ^Few subjects have suffered more bom 
attempts at over simplification than the study of aphasia. Many attempts 
have been made by the creation of hypothetical “ centres ’’ connected with 
one another by supposedly well-defined tracts, to explain the msni/old and 
often apparently confiicting facts which may be observed in an aphasie 
patient. Sueh diagramniatic anal3'ees have been based upon individual 
cases of aphasia in which particular aspects of speech function have bwn 
predominately affected and m which post-mortem exaromatioa has reyealM 
damage to a cireumscnbecl area of the brain. Tbos, Broca’s centre in tne 
cortex of the posterior part of the left third prcbontal convolution ^5 the 
motor centre for spoken sweeh, while Exner’s centre in a similar position in 
the second left prefrontal convolution was the motor centre for written 
language. The auditory word centre ” in which auditory memones of 
words were stored was in the cortex of the first and second temporal gyru 
while the “ visual word centre ” in which viiual memories for words were 
impressed was in the cortex of the angular gyrus. These various centres were 
connected together by to-and-fro pathways which could be separaten' 

affected by a lesion. But the attempts to explain the multitudinous and varied 

phenomena which occur in lesions of the speech centre by assuming damage 
to one or other of these h^-potberical *' word centres ” or to their connectiM 
paths proved highly unsatisfactory. The case generally refused to corre^nd 
with the theories clinically, and practically never corresponded pathologicalU'. 
Indeed the validity of such ainico-pathological correlations was usually 
undermined by the fact that the majority of cases of aphasia result fru® 
vascular lesions in which multiple areas of disease are present or from taniotirs 
of wide extent. 

Climcal observation shows that as the function of speech in health 
as a whole from more simple to more complex by a process of gradual elabora- 
tion, so in disease it undergoes dissolution as a whole from more compla* to 
more simple. The more critically cases of so-called “ pure motor aphasia, 

“ pure word blindness ” or “ pare word deafness ” are examined the root* 
clear it becomes that, while one particular aspect of speech is particularly 
affected, the level of speech function as a whole is lowered. Furthernior>?, 
in a riven case of aphasia the defect of function is not constant, but mav v»^ 
widely with the activity of the brain as a whole in response to such 
aa fatigue, attention, a'nxiety and the general level of health of the wbei 
individual. 
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Thebe considerations must constantly be borne in mind in the examination 
of aphaeic patients and in our attempts to generalise from such individual 
observations and to obtain a dear nnderstao^g of aphasia as a '(vbolc. 

ANATOMICAL CONSIDERATIONS. — ^The function of Speech seems to be 
concerned Trith the left hemisphere of the brain alone in right-handed persons, 
and this is explained by the major potential of the left hemisphere for re- 
ceptivity and education associated with the major use of the right hand 
through the countless ages of hnmanihr. True left-handedness is usually 
associated with a transfer of the speech function to the right hemisphere, 
but there are exceptions to this rule. The possibilities of transfer of tbe speech 
function from the left to the right hemisphere is great daring childhoM, to 
the extent that no lesion of the speech region of the left henusphere, however 
extensive, causes lasting loss of speech in a child under the age of 6 years, 
provided that sufliclcnt intelligence remains. After this age the possibility 
of such compensation by the right hemisphere from lesions in the left hemi- 
sphere eeema gradually to diminish and to occur but little after adult life is 
reached, but even in adult Lfe remarkable exceptions to this rule are seen. 
Within the left hemisphere speech function has as its anatomical substratum 
a region of the cerebral convolutions having its centre a littlo behind the 
middle of the first and second temporal convolotioos. It is limited above by 
the posterior Umita of the Sylvian fissoic, occupies probably tbe tip and the 
whole external convexity of the left temporal lobe, and spreads backwards 
into the supramarginal and angular gyri, while it extends forward over all 
the convolutions of tbe insula aud to the posterior ends of the second and 
third left frontal gyri. 

This “ sjiecch region of the brain ” comprises not only the cortex but also 
the subcortical white matter which carries the paths of communication 
between the speech region and other portions of the brain. Posteriorly it 
receives an important white tract from the visual region of the cortex. An 
interruption of this tract results in the condition known as “ pure word 
blindness, ’’ in which tbe most conspicuous feature is an inability to appreciate 
^vritten speech. Upon its deep aspect the speech region of the convolutions 
receives the temporal projection of hires convejung amlitory impressions, 
and destruction of this system by a lesion undercutting the convolutions in 
the centre of the temporal lobe results in serious speech disturbance in which 
"word deafness,” or inability to appreciate spoxen language, is the most 
im^ctant. cmmjnnftnfc.. In. this same, ze^on. anathat sat of fibiea inujin^x 
upon the speech area which convey the muscular sense impressions and other 
sensory impressions which are produced in the movements of articulation, 
and which are the only guidance which tbe “ deaf mute ’’ has in the knowledge 
of correct execution of his articulation. A lesion deep in the temporal lobe 
may interrupt both the foregoing paths and so isolate tbe speech region from 
any appreciation of correct execution, srith the result that spoken language 
becomes unsha pen and degenerates into a voluble jargon or “jargon aphasia ” 
wliich is invariably associated with serious mental deterioration and confusion. 

In tbe anterior half of the speech area a tract of white fibres gathers by 
de^ees, and passing forward constitutes the bulk of the “ temporal isthmus ’’ 
which joins the temporal lapjjet of the insola to the region beneath the middle 
and inferior frontal convolutions from whence it is connected with the pyra- 
midal path of the left side, and by way of the corpus callosum with the 
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pjtamidal path of the right side. This is the executive outgobg path for 
speech movcmenta, and a complete lerion of this path will result in inability 
to exteriorise spoken or written speech with relatively little impairment of 
comprehension of speech — the so-called “ pure motor aphasia ” or “ purs 
agraphia.” 'Within the speech area of the train thus limited, little or notning 
is known of any localisation of function. It is generally held that there is a 
gradual passing over from receptive functions (appreciation of spoken and 
written language} in the posterior regions, to executive functions (extenor- 
isation of spoken and written language) in the anterior regions. 

In so far as the phenomena of “ word-blindness ” and “ word-deafness " 
as well as “ motor aphasia ” and " agraphia '* result from lesions of the speech 
area, they seem to result from lesions of the tracts concerned rather than from 
damage to the cortex itself. Lesions confined to the cortex and sparing the 
subcortic.al white matter, unless they ato extensive, do not give nse to per- 
manent disorder of speech. 

PiTTSiOLOGicAL CoNsiDEBATioNS. — Witliin a sbort time after birth the 
child begins to recognise the nature and uses of some of the objects in the 
world around it, and to express its simple conscious processes by Restores, 
and it early appreciates the “gesture language” of those around it. The 
“ mimesis,” or gesture language, thus early impressed and expressed, remahis 
throughout life the roost stable, the least vulnerable, and the longest 
of the methods of receiving and communicating ideas. Long before it u 
able to utter any articulate sound, the infant learns to connect certaia 
sounds which it hears with certain objects and with certain events, and the 
memories of these auditory patterns first implanted serve by far the owt 
tmportont function in the processes and expressions of thought throughoaj 
hf®* ''■e rely upon our visual memories for our remembrance and 

mtclligenco in general matters almost exclosively, yet os regards speech vc 
auditory memoriea to a very large extent, and of course thwe 
who have never learned to read do so exclusively. The process of rectH. 
both m sdent thought and in speaking, is the revival of auditory patterns, 
n e arc, therefore, strong “ visuals ” as regards general memory, but strong 
auditives as regards speech loemorj*, and the relative strength of the 
two functions varies somewhat iu individuals, according to personal idiosyi'" 
crasy and to education, and this individual variation is sometimes apparent 
in the phenomena of aphasia. From the original connection with heariotl. 
the memonea of speech patterna come to be located in that part of the br^ 
^ociated with the auditory function — in and around the temporal lobe- 
Later, _ guided by the auditory memories, the child begins to express himseu 
in articjmte speech and he docs so by the revival of auditory memories. 

All living motion is sensory-originated, sense-guided and senso-gover^i 
and a motor process of itself has no proved conscious concomitant. 
conscioiuness is that of the sensations which accompany the inoTem«h 
Of which resnlt from the movement. The knowledge of conect cxccotioa 
so gained fortifies and increases the functional stability of the speech »««■ 
and u of immense importance in the speech function. If it be absent ow^ 
to a lesion isolating the speech area on the incoming side, speech degeflew^ 
mto a jargon and soon becomea impossible, just as in tabes the wallan? 
becomes uregukt from loss of the muscular sense conveyed in the posteriof 
columns, and nltimataly standing becomes impossible. 
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^Vhen at a considerably later ago the child learns to read and to writ^, 
certain visnal patterns (letters, words, sentences) become connected with 
certain objects and ideas, and become linked on to the already well-estab- 
lished anditory memories of speech. The meaning of the visnal symbols 
is learned by the child from the meaning of the word or pattern spoken, 
which he already knows well, and the already developed auditory speech 
function ser\'e3 as the instructor of the visual speech function, and through- 
out life remains the more potent, more dominant and less vulnerable function 
of the two. 

Later still, in learning to write, the child relies upon his visual memories, 
and as his Imowlcdge of correct execution in writing is largely visual and 
only in minor degree common sensory from the movements of the hand in 
writing, it follows that the function of exteriorising speech by writing becomes 
intimately connected with and a part of the visual speech function, and is 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus be seen that there are not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
speech on the one hand, and the mual memories of language and the execn- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which have their scat in the 
same anatomical substratum. Ax baa already been pointed out it is a general 
principle that when the speech area is damaged the speech function becomes 
depressed as a whole, with the result that function is lost in order of its depth 
of impteasion. 

PATnoLOOicAt coN'sroERATio.vs.— By far the most common cause of 
aphasia, in all its degrees and varieties, is vascular disease. Thrombosis 
accounts for the majority of these and embolism and hzemorrhage for the 
minority. Trauma to the speech areas of the left hemisphere may cause a 
wide range of aphasio disturbances. Cerebral tumour is the usual lesion 
causing aphasia of gradual onset, and is perhaps the only known cause of 
“ jargon aphasia ” for it is the only lesion which con undercut and, therefore, 
isolate the temporal convolution-s without otherwise interfering wth their 
function. 

Left-sided temporal lobe abscesses constantly cause apharia as one of their 
early symptoms. 

Symptoms. — Small lesions of the convolutions seem to produce no 
defects at all, and this is perhaps true of all the regions of the cortex of the 
brain. There can be, therefore, no narrow localisation of cortical function, 
and there must be capacity for compensation for such small lesions in the 
surrounding undamaged cortex. AVith larger lesions of the cortex, and in 
proportion to their extent, mutilation of the patterns of speech, slown^s of 
utterance, inability to find the words (inabiUty to recall), especially nonunals, 
and above all isolated nominals, and finally confusion of speech intelligence 
occur, in that order. 

In the mutilated speech of the aphasio may be sometimes noticed 
stammering. This condition is at once distinguishable from true jargon 
aphasia, since the former is slow and halting whereas the latter is fac'de and 
voluble. Mirolacement of words and the use of wrong words are common 
and are called “ paraphasia.” A tendency to repeat a word once pronounced 
is sometimes present and is designated perseveration of speech. The same 
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fauItB occur also iu writing, as faulty apeHing, misplacement of letters and 
words, wrong words, lluch defect of general intelligence always accompanies 
severe damage to the speech area, and this will bo readily understood from 
tie very large role which speech patterns play in the working of thought. 
Difficulty in the recall of words and speech patterns, which has been termed 
“verbal amnesia” or “nominal deficiency,” is a characteristic feature 
of lesion of the speech area. This difficulty is greater with spontaneous 
revival than with recall, which is brought about by direct sensory stimula- 
tion. For example, an aphasic person who is unable spontaneously to 
utter a word, may repeat the word at once when it is spoken to him, when 
he sees it in writing, or when the corresponding object is shown to him. It 
is important in this connection to bear in mind that we do not speak in the 
letters of the alphabet, nor in the words of onr dictionary, but in a running 
pattern of sound. The pattern or context provides the meaning, while the 
individual words ate negligible and have no meaning. The power of the 
pattern in aiding revival is very great both from sequence rhythm and musical 
quality. As examples, an aphasic who has no utterance spontaneously is 
told to count with his interlocutor. The interlocutor begins counting, tho 
aphasic joins in. The interlocutor then stops. i>nt the aphasic continues 
counting, carried bv the sequence rhythm. 

Tho confusional defects of speech function arc met with in extensive 
damage to tho speech area, and are usual as immediate and transient pheno- 
mens m alJ suddenJ v occarriog lesions of the speech area. Tlicre Js geofral 
mental doHneas, with varying degrees, usually severe, of depression of speech 
function, and much confuaiou, Imtb on the acceptive and expressive sides, 
when any of these functions remaiu, and the results of the examination of 
the speech faculty ate apt to vary very much from moment to moment, 
for attention is very difficult to hold and the patient is easily fatigued and 
bored. Severe degrees of this form of defect may be associated with in- 
ability to recognise object*— " object-blindness,” and with loss of ability 
to convey ideas by gesture—" amimis.” 

Prognosis. — In attempting to estimate tho degree of recovery which is 
likely to occur in cases of aphasia, it is necessary first to bear in mind that 
sudden cerebral injury is apt at first, by tbe process which has hero been 
described as functional depression or “ diascbiais,” to cause very wide loss 
of function, though the lesion may not be very extensive. A total aphasia, 
for example, Is often the immediate result of a lesion of moderate sire. Such 
phenomena last usually not longer than a week, and until they have passed olt 
It is impossible to make a definite statement, either as to tho extent of tho 
lesion or tlio hkely degree of recovery. Speech may be regained by two 
entirely separate processes— either by recovery of function in partly damag^ 
and functionally depressed areas, or by compensatory activity in the potential 
speech area of the undamaged hemisphere. The possible recoi'cry of /unction 
will depend upon tho nature of tbe lesion and upon ita extent. It will I>e 
greater when a lesion may bo judged to bo one of pressure rather than of 
actual destruction, if such pressure w removable, as in sulxlurid hemorrhage, 
abscess and gumma, and least when widely spread arterial disease and 
a failing heart suggest that the lesion ia a thrombosis, or when an irre- 
movable tumour IS present. The greater the extent of tho lesion if it be 
presumably from vaacular occfusioit, as judged by the associated signs, 
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paialjais, aiuestliesia and bemianopia, tlie lees is the cbacce for functional 
restitution, as there is then little hope of any useful restoration of the circula- 
tion through collateral vessels. In children under the age of six years, 
unilateral lesions produce no permanent speech defects, provided sufficient 
intelligence remains, but even to this rule some important striking excep- 
tions have been recorded. When adult life is reached, transference seems 
to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration 
of speech function. 

Treatment. — A careful and patient system of re-education in speech, 
such as is used in teaching mentally de^ctent children, is often of great 
value in all forms of speech defect. From the amount of labour that the 
teacher has to expend for very little progress made, this treatment is not 
often given a fair trial. A fair degree of intelligence mu.'st be present, and 
caro must be taken that the lessons .are not prolonged to the production of 
the boredom, with accompanying inattention and confusion, which occurs 
so readily in apbasic p-atients. 'Die utterance of a simple vowel sound should 
first be taught, then that of the several vowel sounds, and afterwards that 
of consonants and their comljinations, and the patient should bo directed 
while learning to watch the movements of the lips, etc., of the teacher. 
The simuJtancous presentation of an object with its spoken end written 
name is oheu helpful in stimulating the remains of speech function into 
activity. An iotclligent patient soon comes to recognise under such tuition 
that ho has no paralysis of the articulatory mechanism. 

TESTAMBJTTAnY CArACiTY. — No rale can l>e laid down os fb the capacity 
of a person suffering from aphasic speech defects to exercise civil rights and 
to make a will, and eacli case must be lodged upon its own merits. The 
first and all-im^ortant consideration h the ^grcc of intelligence, and when 
this is good it is essential for such caparity that there should be some mode 
of cognition and of expression left. In cases of uncomplicated executive 
aphasia either for spoken or written speech there is complete civil capacity, 
but when, as usually happens, the two conditions co-exist, though mtelli- 
gence and the receptive side of speech may be but little impaired, yet the 
expressive side of speech is reduced to gesture, and extreme difficulty may 
be met in ascertaining the patient’s wishes. Auditory amnesia, and com- 
bined auditory and visual amnesia, and confusional defects, except in the 
slightest forms, interfere seriously with testamentary capacity and with 
capacity fop exercising ci^tI rights. In such cases there is great loss both 
on the acceptive and on the expressive sides of speech, with confusion of 
memory and impairment of intelligence. Most satisfactory results have, 
however, many times been brought about in apparently hopeless cases by 
careful, sympathetic and repeated procedures, In which the properties to 
be bequeathed and the likely legatees are assembled before the patient, thus 
allowing the testator to match the gift with the recipient. The proceeffings 
should bo conducted in the presence and under the direction of a physician 
thoroughly conversant with the subject of aphasia. All concerns should 
bear two points in mind, the one being that the wishes of the legator must be 
paramount, and the other that an obviously just will is most difficult to upset 
m a court of law. 

The Method op Exashnation. — ^Tbis should be in accordance with some 
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definite echeine so drawn up as to test eaeli function of the complex phjslo* 
logical process of speech. 

The foUowing scheme is convenient; (I) Is the patient right- or left- 
handed, and, if the btter, did he write with the right hand t (2) What waa 
the aUte of education aa regards reading, writing and foreign tongues t (3) 
Does he understand the nature and uses of objects, and eau he understand 
pantomime and gesture, or express his wants therebr 1 (4) Is he deaf T 
ff so, to what extent, and on one or both sides t (5) Con he recognise 
iirdinary sounds and noises ? (6) Can he comprehend language spoken ! If 
so, docs he at once attempt to answer a question ! (7) Is spontaneous 
speech good 1 If not, to what extent and in what manner is it impaired ! 
Does he make use of wrong words, recurring utterances, or jargon I (8) Can he 
repeat words uttered in his hearing ? (9) Is the eight pood or bad, is there 
hemianopia. or papilioedema 1 (10) Docs ho recopntse written or printed 
speech and obey a written command ? If not, docs he recognise single words, 
letters, or numerals ? (11) Can he write epontaneously ? ^^'hat mistakes 
occur in writing t Is there paragraphia ? Can he re.ad his own writing 
some time after he has written it t (12) Can he copy written words, or 
from print into writing f Can he write numerals or perform simple mathe- 
matical calculations ? (IS) (bn he read aloud ? (14) Can he name nt 

eight words, letters, numerals and common objects t (19) Can be write 
from dictation t (16) Can be match an object with its name, spoken oi 
written, when a series of objects and names are simultaneonsly presented t 
(17) Any other tests, emotional, rhythmical, or musical, which may raise the 
nbysiological level of the speech centres. (18) Any other means of proving 
m what way he c.an receive and express ideas. 


DYSARTHBU 

The conversion of mentally formulated speech symbols into spoken 
language requires the correct use of several mechanisms, concerned respec- 
tively with the prodoctioa of the voice by the passage of a stream of oif 
through the aperture between the vocal cords and the articulatiou of words 
by movements of the Ups, tongue, palate and jaws. To defects of speech 
dependant upon disorders of these executive processes the term dysartliria 
u applied. *The ncuro-muscular mechanisms responsible for these movements 
ate built upon the same principles as those which control other highly co- 
ordinated voluntary movements, for example those of the hand. Impulses 
originating in the appropriate areas of the cerebral cortex arc transmitted 
thwugh the pyramidal tracts to the lower motor neurones (in the case of 
speccii the various bulbar nuclei), and from these a farther relay of impulses 
proceeds through the various peripheral nerves to the muscles concerned. 
As in other movements the co-oroination of the«e impulses is dependant 
upon the eimnltaneous reception of ufTeicnt impulses from the muscles and 
organs themselves and upon the activity of the cerebellum and other sub- 
cortic.ll centres. Wc thus find that the varieties of dysarthria are strictly 
comparable with the disturb.inces of voluntary movement encounteretl in the 
limw. 

As wc have seen, impulses from the executive areas of the speech cortex 
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DYSARTHRIA 

are transmitted to the lower centres thiotigh both pyramidal tracts, and in 
consequence speech distorbances do not re^t from unilateral lesions of the 
pyramidal tract in the centrum ovale or brain-stem. If, however, both 
pyramidal tracts are damaged, as commonly occurs in diffuse vascular 
degeneration, double hemiplema, degenerotive lesions of the pyramidal 
system, diplegia, tnmonrs of the brain-stem and in advanced coses of dis- 
seminated sclerosis, the characteristic disturbance known as spastic dysarthria 
results. Here the speech is slow, stiff and laboured. "Woids are squeezed 
out with great effort os if through a rigid mechanism and are poorly formed 
on account of the stiffness and paucity of movement of the lips, tongue aud 
palate. This condition is often referred to as “ pseudo-bulbar palsy.” 

^Vben the lower motor neurones subserving the speech mechanisms are 
bilaterally affected “jlaccid or airovhtc dysarthria ” results. The speech is 
slurred, indistinct and often slightly nasal. Labial and dental sounds arc 
especially affected, but the laboured character of spastic dysarthria is absent. 
Atrophic dysarthria is met with in lesions of the medulla oblongata of all 
kinds, in progressive muscular atrophy and in multiple lesions of the bulbar 
nerves such as peripheral neuritis. Spastic and atrophic dysarthria are 
characteristically found in combination in those cases of motor nenrone disease 
in which both pyramidal and lower motor neurones arc undergoing decay. 
Primary weakness of the articulatory muscles may result in dysarthria. 
This is met with in myasthenia gravis where the moscles arc subject to 
excessive fatiguability and in socoe cases of myopathy where there may be 
great weakness of the muscles of the Ups and jaws. 

Ataxic Dysarthria is most characteristically heard in cerebellar disease 
especially when both sides of the or its afferent and efferent pathways, 
are damaged as in Priedreieb’s disease, disseminated sclerosis, cerebellar 
degeneration and extensive vascular or neoplastic lesions of the cerebellum 
and pons. In mild cases epceeb becomes siow, and deliberate with faultv 
"spacing and accentnation of syllables, the so-called “ scanning ” or ” staccato ” 
speech so common in disseminated sclerosis. When mote severe, speech 
becomes “explosive,” some syllables being elurred and almost inaudible, 
others being produced with a gush of uncontrolled sound. This coarse form 
of cerebellar dysarthria is most often met wth in Friedreich’s disease and in 
acute vascular lesions of the cerebellum and brain-stem. Dysarthria resulting 
from loss of afferent impulses from the periphep- is rare, hut is occasionally 
met with in severe cases of peripheral neuritis and of tabes. Conditions 
associated with involuntary movements may result in severe speech disturb- 
ance. This variety of dysarthria is most commonly met with in cases of 
chorea and athetosis, but may occur in other varieties of striatal disease, or 
as a sequela of encephalitis lethargies. A very characteristic variety of 
dysarthna occurs in general paresis ; speech is slow and slurred and tremulous 
and there is a tendency to repeat or reverse the order of the syllables in poly- 
syllabic words. A vetv similar disorder may be met with in case.s of chronic 
alcoholism and in some varieties of drug intoxication, especially barbiturate 
poisoning. 
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OTHER DEFECTS OF SPEECH 
Stajimemko or Sttjttebivo 

A spasmodic defect of aeticuhtiaa leading to a stiddca check in the 
uttemnce of words or to a rapid repetition of the consonantal soundsjn 
connection with wUeh the diOicuity arises. To the trouble of articulation 
are often added apasmodio moTements of face and head or indeed of any part 
of the body. 

Except in the rarest instancea this condition is not associated with any 
stmctnial change in the nervons system, or in the organs of articulation, 
but it has been obscr\’ed as the end result of a lesion of the speech area. It 
occurs with a greater frequency than can be attributed to co-incidence in 
naturally left-handed persona who have been trained to behave as if they were 
right handed. It not infteqnenllr occurs in more than one inember of a 
family, but whether this implies a hereditary or environmental influence is 
uncertain, as it may equally bo acquired by a susceptible subject from other 
members of a chilol group.* The stammerer usually manifests one or other 
of a number of signs of incipient psycboneurotic instability such ns abnormal 
timidity and excitability, nocturnal enuresis, night terrors and habit spasms, 
and though thcae symptoms may rcc^e or disappear with time the stammerer 
remains more liable than nonnal individnal* to develop neurotic mani- 
festations under circumstances of stress. , 

The disorder seems to consbt of a lowering of the functional atabillty of 
the executive mechanism of speech by the eflect of embarrassment either at a 
conscious or tmeonscious level. It is begotten of shyness and self-co^ions- 
ness, and probably for this reason is infinitely commoner in boya than in girts, 
for the latter are much Ic«s liable to aelf-consciousncse. It ia never present iu 
infancy or very early childhood but arises at the age when shyness and self- 
consciousness first manifest themselves. Its onset not uncommonly follows a 
debflitatiog illness such as measles, diphtheria or whooping cough, and it 
often appears after a sudden fright, or an experience causing severe emotional 
strain or embarrassment. Indeed it is the nistorical utterance of fright and 
of those who find themselves suddenly “ in flagrante delicto.” 

Like other manifestations of anxiety in childhood it is more likely to 
occur in homes where there arc di.stuTbing factors such as parental discord, 
favouritism and jealousy, over-indulgence or over-'rtrictness and frequent 
changes of teachers and surroundings. 

The stammerer never sUmraers in the speech of thought nor when talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the cmb.arrassmcnt of seif-consciousncss is absent, and in the lost case 
the element of rhj-thm and music greatly increases the stability and confidence 
of the function of speech. In rebellions cases this element of self-consciousneM. 
as well aa the more overt evidences of psychological instabilitv, may grsdnally 
ili«appcar_whUe tho stammer remains nnaltercd as an ineradicable habit. 

In articulate speech three mnscular mechanisms arc concerned : (1) 
rc.spiratory mechanism for supplying the blast of air, (2) the ler)'ni for 
producing the voice, and (3) the mn«rles of the lips, tongue, jaw, and pants 
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for aiLicuIatiou. For distinct speecli there must be absolute co'ordination of 
these mechanisms one with another. Comonsnts are in nearif all cases the 
source of the difficulty in stammering, and while these are buccal sounds, yet 
some begin with a laryngeal sound, while others are purely buccal. TJjc 
former are termed “ voiced consonanta," and are B, W, V, Zh, Z, Th (as in 
“ thus "), D, L, E, G, Y ; and the latter, “ voiceless consonants," and are 
P, F, Th (as in “ thin ”), S, Sh, T, K ; while N, M, and Ng terminal are 
“ voiced nasal resonauta." If one artimiktes these consonants it becomes at 
once clear, and it is the presence of the initial laryngeal element or “ voicing ’’ 
which makes the (lifforenee between B, V, Z, T), G, and P, F, S, T, K, 
respectively. 

A careful attention to the manner in which the letter .sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most coniraoiilj* with the explosive consonants, P, B, 
T, D, 0, K, and neatly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this difficulty winch 
arises after everj’ pause, most stammerers speak in a rapid monotonous 
fashion. The fault chiefly lies in the <hrectioa of cnergj* to articulation rather 
than to phouatiom The patient held iin by his stammer usually remains 
silent, but occasionally having produced tlie first sound, he continues to 
repeat it — the reduplication stammer, which has been the origin for the names 
" stammer " or “ stutter ’’ by which the malady is known. Often the patient 
iis€.s & trick or contortion to prevent the stutter or to plievo the feeling of 
nervous tension and embarrn.ssmcnt in consciousucss which the defect causes, 
and these tend to become engrafted on him, as (1) associated sounds— whoop- 
ing, grunting', crowing, etc. ; (2) habit spasms — contortions of the face, limbs, 
or body, which sometime* take a complicated form and exactly resemble the 
co-ordmated form of tic. 

Prognosis. — The majocity of the cases tend to n spontaneoua cure, and 
recovery is hastened in all cases by systematic treatment. In every class of 
case the results of treatment may come slowly at first, Init perseverance will 
in almost every case bring success. 

Treatment. — Attention should be paid to conditions of general health, 
and to the mental well-being and satisfaction of the child, with plenty of 
scope for pleasure and for satisfying occupation. When possible, defects in 
the home and school environment should be eliminated. Speech training at 
the hands of a trained speech therapist either individually or preferably in 
special classes is. invaluable. It is well for the patient to speak, read, or recite 
in a large room alone, loudly, slowly and distinctly. The following system for 
such exercises is useful ; (1) The chest must be kept well filled with air. 
This most important point is often most difficult to the patient. (2) He must 
speak slowly, with a full resonant voice. (3) ^Vhen he comes to the word 
on which ho tends to stutter, he should raise his voice and direct his energies 
to vocalisation, and not to articulation. If the difficulty be over a voiced 
consonant, he must be directed to voice it firmly. If the consonant over 
which ho stumbles be a voiceless one, attention must be directed to the 
Vocalisation of the subsequent vowel sound ; for instance, in " pat " be must 
attempt to vocalise the,“ at,” and he will find little difficulty in prefixing 
" p ” as the syllable is uttered. (4) Gymnastic and singing exercises are 
vmuablo additions to treatment, ^lonla associated movements be present. 
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fho BfKJatrng exercises znaf be carried on in front of a mirror, so that the 
patient may see these himself and endeavour to suppress them. 

The development of confidence and ficlf-reliance is everything in the treat- 
ment of stammering. The skilled teacher first gains the liking, respect, and 
submission of his patient. He then assures him that bis defect viU disappear, 
and that he can cure himself, and demonstrates to him by correcting the faults 
that he can speak normally. In adult etammerers also first place in treatment 
is to be given to speech re-education. Even prolonged psychotherapy U 
.<y:Idora effective although the stammer may become less pronounced by the 
lessening of tbc patient’s state of anxiety and the general improvement in 
mental health. 


LtLUS'O 

.V defect due to want of precision in the action of the oral articulatory 
mechanism. It characterises the speech of many children before the art of 
articulation is completely leanit. ft m a persistent condition only in some 
cases of defective intelligence. 


Lispixo 

A defect due to the iudhtinct enunciation of certain consonants, or to the 
substitution of wrong consonants. It nsuallv occurs in connection with the 
sounds of Th, B, and S, which change to V, L, nnd Th respectively. The 
condition, which is almost usual Jo Infints learning to speak, is due to faulty 
articulation, aud may become a habit, in which case the subject has probably 
a bad “ ear ” for sound. Defective conformity of the mouth may cause it ; 
for csample, a “tongue-tied” person can never pronounce the'English R 
correctly. 

Idioqlossu 

A condition which from the first moments of leamiug to speak, a child 
nscs wrong consonants, or rather he temts to substitute three or four con- 
sonants for the whole series. Very slight degrees of idioglossia nre common 
in little children, whose early speech is intelligible only to their nannies. In 
marked cases the child comes to epeak a language entirely of its own. 

The course of time and educatiou removes the defects of lisping, lalling. 
and idiogloasia, and the prognosis in all these condition.^ u invariably good. 

Any deformity of the articulatory organs should be remedied if possible. 


APRAXIA 

Definition. — A disorder of cerebral (unction, characterised hy inability 
to perform certain familiar purposive movements, in the absence of motor 
and sensory paralysis and ataxia (Kiniuer T^lson). This border docs not 
depend upon defective perecpUoa (agnosia) nor upon general reduction of 
intelligence. 

iEtloIogy. — Apraxia may result from both general and local diseases ol 
the brain. It may be met with in general paralysis of the Insane, in cerebral 
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oiterio-sclerosis and in several forma of dementia, and in certain casea of 
cerebral tumour. It occurs in its purest form from local lesions of the brain, 
and may then be confined to one region of the body. It may result from lesions 
of the posterior part of the prefrontal area of the left side, the so-called “motor 
or verbal ” aphasia and agraphia being good examples of apraxia of speech and 
Yoiting respectively, and lesions in this region may also cause apraxia of the 
limbs on ono or both sides. Lesions of the anterior half of the corpus callosum 
have been associated with conspicuous aproxia, as have also bilateral lesions 
in the posterior parts of the hemispheres. In the latter cases, the apraxia is 
likely to be associated with some degree of lack of recognition of an object, 
and of its uses (agnosia], and this causes apraxia from a loss of correct compre- 
hension of the act required. Apraxia is sometimes met with in cases of 
hemiplegia in which, notwithstanding the complete recovery of motor and 
sensory paralysis, the performance of familiar acts — from the highest skilled 
movements, such as the fingering of the pianoforte or of the violin, or the use 
of bis tools by a craftsman, to tbe simplest act — may be no longer possible. 

Symptoms. — The features of the condition may bo well demonstrated by 
the consideration of left-sided hemiapraxis. There is neither loss of power 
nor loss of sensibility in the left upper extremsty. When such a patient is 
asked to perform some familiar act with tbe rigSt band, he at once docs so 
correctly, but when ordered to perform the same act with the left hand he is 
unable to do so. Either he makes aimless wandering movements with the 
left hand, or he may succeed in making movements somewhat resembling 
those reouired of him, with much slowness and clumsiness. Sometimes he 
may periorm some act which is entirely different from that rei^uircd of him, 
and this phenomenon is called parapraxia. ^Vhen the apraxia is partial, the 

t iatieut may be able to perform some acta and not others, bis inability usually, 
lut not always, increasing with tbe complexity of the act required. Or he 
may be able sometimes to perform an act in which he commonly fails. Not 
infrequently such a patient, weaned with the unsuccessful attempts of his 
left hand, will abruptly perform the act correctly with his right hand, to get 
rid of it. And he will define bis defect by saying, “ I know quite well what 
you want mo to do, but I cannot do it.” Spontaneous volitional movement is 
Bimilarly affected, and this leads invariably to a marked loss of initiative in 
the use of tbe affected limb— the patient will not try to use it. The apraxic 
patient is often to an astonishiug degree unaware of his disability, and fre- 
guently becomes conscious ofitfnr thefiist time when it is pointed out to him 
by another person. 

Diagnosis, — Apraxia may be confused with ostereognosis, with agnosia 
and with cortical ataxia. A correct conception oi thcnatuieof the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient olwys tbe word of command ut once and succeeds more or less vdth 
the act required, tbe defect being clumsiness of execution. The climcal 
examination of patients for apraxia must include — (1) the general^ psychical 
condition as regards attention, memory' and reasoning ; (2) an inspection 
of sensory ajipreaation for defects ol simple perception in the regions of 
smell, sight, hearing, taste, cutaneous sensibility and muscular semo ; 
defects of recognition of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an exarainstionof executive power for any defects 
in tbe movements determined by visual, auditoiy, tactile and Jdnasthetic 
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fttlniuli. What respouiio the patient make to objects held in front o{ 
him or to gestures made to him ) Can he imitate moTements T Can he 
when requested make simple and porposire movements, vrith and without 
the objects in his hands 1 When given an object, bow does be hold it and 
ose iti 


AGNOSIA 

In certain conditions of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may foil to arouse an intclli* 
gent perception of the object eacitmg them. This inability to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraua and agnosia, often ebow other interesting phenomena which 
are of importance ; the^ie are (1) inattention, (2) defective capacity for 
rotfiim'ng recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. 


THE CEHEBBO-SPINAL FLUID 

The cciebro-spiiial iluid is the liquid which fills the cerebral ventricles, 
the fub/tnicbnold ctsteras aod the geueral eaharachnoid space. It is formed 
by the choroid plc-tuses of the lateral, third and fourth ventricles and, escaping 
through the foramina of Majetidle and Lushka, pas^ee over the convexities 
of the brain and through the whole extent of the spinal subarachnoid space 
to be reabsorbed into the venous blood stream througli the arachnoid villi, 
particularly those contained m the Pacchionian bodies in relation to the 
santtal sinus. The precise method of its formation remains undecided ; the 
bmk of available eviaeoee indicates that it is produced by a process of dialysis, 
but certain facts suggest that a process of active eecretion may also play,** 
jtort. As regards the great majority of its crystalloid contents, the fluid 
corresponds accurately to a protein-free filtrate of the plasma and varies in 
composition with changes in the circulating blood. Certain crystalloid con- 
tents, however, are present in a concentration difficult to explain on a theory 
of pure dialysis. 

The total quantity of the ecrebro-Bpinal fluid m a health)’ adult varies 
from 90 to 160 c.c. Its rote of production under natural conditions is unknown, 
and is influenced liy the composition of the blood plasma, the capillary 
pressure in the choroid plexus and the jwnneabilitv of the cells of the plexus, 
as well as by the pressure of the fluid in the ventricles. Although the cerebri 
spinal fluid docs not circulate iu the sense that the blood circulates, there is 
a steady flow in health from its site of origin in the ventricles to that of its 
absorption in the arachnoid villi, but the rate of this flow under norruftl 
circumstances remaiQ.s unknown. 

The normal cerebro-apinnl fluid is a clear, colourless fluid inibstinguishsble 
in appearance from water and It has a remarkably constant composition. As 
obtained by lumbar puncture it contains from 0 to 5 cells {endothelial 
and lymphocytes) per c.mm. Its chemical composition is as follows : 
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I’rotem (mainl)* 

albrnnin) . 0-02 to 0-(H per cent. (20 to 40 mgrms. per 100 c.c.). 
Glncose . 0-05 to 0-09 „ (60 to 90 mgrms. per 100 c.c.). 

Chlorides (as 

NaCl) . 0*72 to 0*76 „ (7iK) to 760 mgrms. per 100 c.c.). 

In health the globulin content U msafficient to give a positive Xonne-Apelt 
or Paudy tC'^t. 


LUMlUtt PUKCTORE 

The method by which the cerebro-apinal fluid is best withdrawn for 
diagnostic or therapeutic purposes is by lumbar puncture. The patient 
should lie in the left lateral position, with the head supported by one pillow 
and at the same level as the lumbar spine. A finn couch or operating table 
is to be preferred, and if the operation ii perfonned on the patient’s bed the 
introduction of fracture boards under the mattress is advisable. The patient’s 
back must be in a vertical plane. The knees arc drawn well up to produce the 
maam um convexity of the spine, but the neck should not be sharply flexed, 
or pressure measurements will be inaccurate The site of lombar puncture 
is the midline in the interspace between the third and fourth or the fourth and 
hfth lumbar spines. The skin shoold be auxstfaetised with local ansestbetic, 
and the lumbar puncture needle should be introduced accurately at right 
angles both to the longitudinal and transverse axes. Pointing the needle 
even sHghtlp upwards, downwards or towards the side is likely to result in 
contamination of the fluid with traces of blood. The whole procedure must 
be carried out with the utmost attention to asepsis, and the precautions taken 
shoold not be less than tho.so ncce-ssary for a major surgical operation. The 
needle thus introduced will be felt to penetrate in turn the spinoiLS ligament 
and the dura mater, and on withdrawing the stilette the fluid will flow freely 
in the normal subject at the rate of about 3 drops a second. In the rare 
ca^ where lumbar puncture is impawibic or inadvisable, cerebro-spinal 
fluid may be obtained either by cisternal puncture or by direct tapping of 
the cerebral ventricles. 

rRESSDRB OF THE CEREBP.o-.SKXAL iLUlli. — ^This can only be ascertained 
by actual measurement with a manometer ; estimates based upon the rate 
of flow arc fallacious. When it is necessary to me.isure the pre.<«ure, a three- 
way needle witli manometer attachment should be employed, and before the 
readings are taken the patient must be lying rela.Ted and comfortable, with 
easy respirations. The normal pressure varies from 60 to 150 mm. of cerebro- 
spinal fluid, and will be seen to rise and fall over a distance of 5 to 10 mm. 
with the respiratory movements. Coughing and straining give rise to an 
abrupt increase in the pressure of from 30 to 50 ram. A pressure of over 
150 mm. of fluid is evidence of increased intracranial pressure, and readings of 
over 300 mm. are common in the presence of intracranial tumours, meningitis 
and other conditions characterised by raised iiitrocranial pressure. ^Vhen the 
cerebro-spmal pressure Is found to be 300 mm. or more, fluid should be witb- 
drawn slowlv and in the nunimutn quantity necessar)' for pathological 
investigation (6 c c.), as the rapid withdrawal of a largo quantity of fluid may 
result in sudden death from the formation of & pressure-cone. 

QUECKENstedt’s phenomenon. — In the normal subject the pressure of 
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tie fluid in the lumbar sac directly reflects the pressure within the cerebral 
subarachnoid spaces nnd the veatriclcs, and any change in the intracranial 
pressure is immediately transmitted through the patent subarachnoid space 
and causes a change in the level of the fluid iu the manometer. This forms 
the basis of the Taluable test for patwusy of the subarachnoid space known as 
Queckenstedt’s test. 

If, with the lumbar puncture needle and manometer in position, the 
right jogulat vwn is firmly compressed, an immediate rise in the level of the 
fluid in the manometer will be noted in the normal person, the pressure rising 
rapidly from the oonnal 80 to 120 mm. to 300 am. or more. On releasing 
tho compression of the jugular the pressure rapidly returns to its former 
level. If there is any block in the spinal subarachnoid space, such as may 
bo caused by extradural compression, or a spinal tumour, or if there is inter- 
ference in tie escape of fluid from the intracranial cavity, there will be no 
rise in the pressure of the lumbar fluid on jugular compression (complete 
block), or a rise of only a few cms. (incomplete block). In the latter cose 
release of the jugular compression will be followed by a very slow return of the 
memsens to the former level or the lev'el may remain unaltered, indicating 
a ball-valve type of obstruction. Again, if the withdrawal of a small quantity 
(4 to 8 C.C.) of fluid is followed by a persistent fall in the pressure of about 
50 j)ct cent., there is probably obstruction to the normal flow of ccrebro-spina! 
fltud. These two tests aiTord valuable evidence of any occlosion ot the 
spinal subarachnoid space. 

appeauaxce or the cerebro-spixal fluid. — Any departure from the 
normal watery appearance of the ccrebro-splnal fluid is readily detected. 
The fluid may be freely blood-stained in cases of recent subarachnoid or 
cerebral hemorrhage, or of trauma to the brain. In such cases tho blood is 
Qsually present in large amounts, and is intimately mired with the cerebro* 
spinal fluid in all specimens removed. Blood contamination resulting fram 
faultv teebnique in withdrawing the fluid can usually be recognised, as it is 
usually scanty in amount and varies ia intensity in different specimens. 
If the blood has been mixed with the fluid for more than a few hours before 
withdrawal, it assumes a slightly orange tint on account of the breakdown 
of the blood pigment. Such a specimen if centrifuged or allowed to stand 
will give a bright canary-yellow supernatant fluid, a condition known m 
X anlAoc^romfa. In cases punctured ecveral days after a severe subarachnoid 
hwraorthagp the fluid may be thick and brownish-orange in colonr. In 
addition to cases of resolving eubareebnoiJ htemorrhage, xanthochromia 
may presentin cases of long-standing spinal blockage, subdural hsemorrhage, 
wme cases of polyneuritis, and occasionally in cases of cerebral tumour. It 
is often associated with a great increase in protein content of the fluid, which 
may thiifimJe/gojfpemtaaeoa.vehttmgOB Tritidran-aJ. 

The combination of xanthochromia with greatly increased protein 
content of the cercbro-spinal fluid, and evidence of spinal block is known as 
Train’s syndrome (loctila/ion sytiifreme), and is very characteristic of severe 
spinal compression. 

TnrWditv of the cerebro-spinal fluid is caused by the presence of a great 
excess of cells, and ia thus characteristic of meningitis. It may vary in degree 
from slight opalescence to a frankly purulent fluid- 

ISCRVA8E or rnoTEiN CONTEST. — ^This b of great importance, and occurs 
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in many pathological conditions of the central nervous system. As has 
already been stated, it may result from <^iision of the subarachnoid space 
from any form of spinal block. It occnrs in all cases of meningitis, whether 

S enic, tuberculous, or syphilitic. It is one of the earliest changes in the 
in cases of cerebral abscess. It may be found in acute poliomyelitis 
and most virus diseases of the nervous system, but it is slight or absent in 
encephalitis lethargica. An isolated increase in protein content occurs in many 
cases of intracranial tumour, particularly where the ttimour impinges upon the 
surface of the brain or the walk of the ventricles. It may be met with after 
vascular lesions of the brain, even though there has been no escape of blood 
into the subarachnoid space, and also in cases of acute infective polyneuritis. 

IKCREASE IN CELL CONTENT. — ^An increase in the cell count of the cerebro- 
spinal fluid is found in almost all inflammatory diseases of the nervous system. 
Id pyogenic meningitis an enotmoos czccas of cells is the rule, and the vast 
proportion of the cells are polymorphonuclear leucocytes. A small number of 
lymphocytes may also be present, and the proportion of these gradually 
increases as recovery takes place. A lympnocytosis Is characteristic of 
tuberculous and syphilitic meningitis, and of most virus infections of the 
nervous system. In tuberculous meningitis a mixed c^’tosis often occurs, 
at first with as high a proportion as 40 per cent, of polymorphonuclear cells, 
but as the disease progresses the proportion of lyinphocvtcs steadily rises 
until the^ represent 90 per cent, or more of the total cell count. A mixed 
pleocytosis is also seen m cases of cerebral and extradural abscess, in sinus 
thrombosis, and after extensive cerebral softenings. 

DECREASE IN GLUCOSE CONTENT. — ^The |lucosc content of the ccrehro* 
spinal fluid is decreased in all closes of menin^tis, particularly in those due to 
pyogenic organisms, in which case the fluid commonly fulls to reduce Fehling’s 
solution on boiling. It is also reduced in some cases of neuro-syphilis. 

ALTERATION OF cniouiDE co.VTE.VT.— The chJon<le content of the cerebro- 
spinal fluid is lowered in all cases of purulent or tuberculous meDlugitis, 
largely as a result of the dimimitioa of the plasma chlorides, which occurs in 
these as in other acute febrile illnesses. This change is of particular value 
in the diagnosis of tuberculous meningitis, in which affection the levels as 
low as 600 to 650 mgrms. pec cent, may be found early in the disease and in 
contrast to the relatively normal chloride content in the case of other diseases 
causing a lymphocytic pleooytosb. 

An increase in the chloride content as well as that of non-protcin nitrogen 
is found is uremia and other conditions of salt retontioa. 

lange’s colloidal gold REACTION. — -In neuiosyphilis and in some cases 
of dbseminated sclerosb, the globnlin fraction of the total protein of the 
cerebro-spinnl fluid increases and may almost equal the albumin fraction. 
The high globulin content gives the fluid a power of precipitating colloids 
from suspension. The estimation of thb power in the case of colloidal 
gold b the basis of Jjangeb test, , To ten dilutions of cerebro-spinal fluid 
(from 1 b 10 to 1 in 10,000) constant amounts of colloidal gold are added, 
and the mixtures allowed to stand for 24 hours. The form of the precipita- 
tion curves has a differentiating value. Thus in general paralysb the first 
six dilutions are precipitated (paretic curve), in tabes dorsalb, the third and 
fourth dilutions show the maxima) precipitation (laetio curve) ; in menin- 
gitis, the sixth to eighth dilutions are precipitated (meningitic curve). In 
50 
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dis-opTcinated fcletosia tlie combination of negative Vassermaiin reactions 
in Hood and fluid and a paretic curve in tho fluid w frequently found, 

osoAKJSMS. — ^The natUTe of tbe otganismal content ia detennincil (1) by 
the direct examination of Aims made from the centrifogalised fluid, (2) by 
cultures from tie fluid, and (3) by the inoculation of animals with the fluid. 

THE WASSERMANK BEACTioN. — Thts IS positive in all conditions of recent 
syphilitic disease impinging upon the meninges, and always in general 
paralyas. Though often positive in tabee, it may be found negative. 

INTBACRANIAL TUMOUBS 

Under this heading arc grouped all new formations which cncro.ich upon 
the inttaciauial space and which produce the familiar pressure symptoms and 
local symptoms of tnmour, though some of them are not, strictly speaking, 
neoplasms. 

iStxology. — The brain is oue of the commonest scats of new growth in 
the body. Further, new growth is one of the commonest forms of structural 
disease of the brain — second only in incidence to lesions of vascular oridn. 
Thus oat of a total of 1612 patients admitted to the National Hospital in 
1937, there were 219 cases of intrucranial tumour, 160 casw of dissetninated 
sclerosia, and 122 of ncarosyphilis. 

Cerebral tumour may occur at any age, but it is relatively rare in the very 
young and in the very old. There is no aigiiificant ^Terence in its incidence 
m the two sexes. The lelatioo between bead injury end tie first symptoms of 
cerebral tomouE ia one that has often bceu pointed out, though it is like!}* 
that in most cases wheto this relation exists, the blow on tho head has simply 
served to bring a pre-existing tiunour into symptomatic ptomineuce, by 
causing cither mdema or haemorrhage in its substance or iicinity. It mutt bo 
remembered in this connection that a cerebral tumour may exist for a long 
period without definite symptoms. 

Pathology.— Tho pathological clasiiGcation of lutrncranml tumours 
has a practical importance, foe when the nature of u new growth can bn 
determined clinically, some idea of its fulurd behaviour can be formed and 
the surgeon can maho his plai» to meet the problems which each variety of 
tumour presents. 

The chief varieties of intracranul tumour ore as follows 
Tumour of tho brain eiibslance — CUoma. 

Turn™ prisbg in th, 

Secondary carcinoma and sarcoma. 

Ulood vessel tumours. 

Tumour of the pituitary body* and stalk. 

Infective grunuioina — ^Tnberculoma, SipbiJoiou. 
rara«!tic cj-sts. 

It IS not po«sible to iudicato with prechiou the relatiie incidonce of these 
different U^jes of tumour, for the figures available from (lilTercnt imtitntic®' 
must reflect their parficniar cittnunstances and aro not representative of thf* 
popalntion as a whole. Hot it IspcMstblc to state that glioma constitute^ 
nboiit 40 per cent, of all intraeninial tnmours and meningc.'il and pituitary 
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tumours together from 20 to 30 Mr cent. Formerly, the iuoideno© of 
seconds^ caremoma was said to be aooat 0 per cent., but recent evidence baa 
mdicated that it ia much higher and may well be aa high as 20 per cent, of the 
total. There con be no doubt that as greater precision in diagnosis ia reached, 
the frequency of this complication of visceral carcinoma will bo more folly 
recognised. 

OLIOUA. — As its name implies, the glioma is a tumour arising in the glial or 
supporting tissue of the brain, but within the limits of this term arc includetl 
growths of very varied cytological type and modes of growth. Some are richly 
cellular, highly vascular and rapidly growing, others ate relatively acellular 
and may be exceedingly slow in growth. But they have certain important 
characteristics in common. They originate within the substance of the nervous 
system and all infiltrate to a greater or less extent the surrounding nerve tbsuc. 
They are thus invariably locally inalignanl. They do not invade tissae out- 
ride the nervous system or cau^e metastases in other parts of the body, though 
in some, fragments may become detached and be carried in the cetebro-spinal 
fitud to distant parts of the subarachnoid apace and there continue their 
growth as distinct implantation tumours. Olionms arc prone to undergo 
degeneration and necroris. If this is tepid it may lead to cyst formation, 
if Jfc is slow ft may lead to calcification witlun the tumour. Hjcmorrhages 
into the substance of a glioma aro common and the surrounding brain tissue 
is often cedematous. Occasionally gliomas arc multiple. 

31any type.s of glioma have been described, hut (liese classifications arc 
ephemeral and largely artificial, for more than one pathological typo may bo 
represented within a einglc tumour and the same tumour may present different 
features at successive periods of its couthc. But with this reservation it is 
useful to recognise certain common and relatively well-defined clinical and 
patbolo^cal types. 

JslTOajUma is the commonest of ufl gifomas and I's h dilTusefy iufiitratfve 
tumour of the white matter which occurs at all ages and in any part of the 
brain. Its structure is relatively uniform and its growth often very slow 
The survival period after local removal may be long, especially when, as in the 
fcrebellnm, a satisfactory excision of the surrounding tissue can be achieved. 

Glioblastoma riXuUifomie is a tumour only slightly less common than the 
astrocytoma but is far more cellular, rapidly growing and varied in its his- 
tological appearance. It is a tumour of the cerebral hemispheres, and although 
It may occur at any age, is commonest in middle age or later and usually 
terminates life witUn a year of its first symptoms. Because of its invasive 
nature it is, of all gliomas, the least amenable to surgical removal. 

Medulloihtaloina is a highly cellular and rapidly growing tumour almost 
uiiiiined to the roof of the fourth ventricle and cerebellum. It is commonly 
found in children and is the form of glioma most often spread by implaut.ation 
across the subarachnoid space. 

Other varieties of ghoma are described in relation to the ependyma, 
ehoroid plexns and oligodeudroglia. 

3fE,NTNOi03iA OR EJ,DOTHELio5fA.— This is a connective tisane tumour 
which grows from the endothelial cells of the arachnoid viHi pa^cnlarly 
where these penetrate the walls of the dural venous sinuses. Meningiomas 
are therefore found in the neighbourhood of the venous sinu-scs, especially 
the superior longitudinal, the sphwio^arietal, the petrosal and circular 
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sinuses. They do not invade the brain bat compress and dUplace it, and may 
become deeply embedded in it. They may infiltrate the overlying hone which 
may become so tliickened that a visible or palpable’ boss is present on the 
saiface of the skull. Meningiomas ate highly vascular tumours, and large 
nutrient vessels may be present in the neighbouring skull and scalp. Calci- 
fication in the substance of these tumours is common. 

XEunoPiBROMA. — ^This also is a connective tissue tumour arising from the 
sheath of the cranial ner,'C5. The vast majority grow from the sheath of the 
auditory nerve and constitute the common tumour of the lateral recess — the 
acoustic neurofibroma. Occasionally they grow from the fifth or other cranial 
nerves. The neurofibroma may be solitary or nay appear as part of a general- 
ised neurofibromatosis when it is often bilateral on the acoustic nerves. It is 
a firm, nodular tumour which gradually buries itself in the side of the brain- 
stem and often erodes the bone of the internal auditory meatus. It is usually 
of very slow growth but may undergo necrosis and cyst formation. 

SECOXCAKV C.4BCIXOMA. — As has already been indicated secondar}' 
carcinoma is probably more common than is generallv realised. It is a 
freijucnt event in limg cancer, wliich forms the most important source of 
bram metastascs, and it is not uncommon for a^-mptoms of secondary involve- 
ment of the brain to precede those of the primary growth in the lung. 

Indeed in all adult cases presenting the signs and symptoms of iutra- 
cranial tumour the possibility of carclooniatous metastasis should be explorcil, 
particularly in a [latient who is losing weight or deteriorating rapidly. 

Other common sources of metastotic tumours are the breast, prostate 
and gastro-iiitestinal tract. 

Carcinomatous deposits arc commouly blood-born and multiple, and 
are liable to undergo necrosis and eyit formatiou and hemorrhage. 

Rarely they may teach the brain by direct invasion from tlie nasopharynx. 
In exceptional cases there may be a diffuse infiltration of the subarachnoid 
space with carcinoma, and when it occurs alone this “ meningitis carcinoma- 
toia ” may bo very difficult to diagnose. 

ntoOD >'i:8SEL Tu«otn».s. — Tumours aud cungcnital anomalies of tlic 
blood vessels are relatively common in the brain compared with other organs. 
They take two principal forms: (I) angiomatous malformations consisting 
cither of arterio-venous varice.s or ticlangiectases. There are most often found 
in the hemispheres but may occur in the brain-.stem or cerebellum. They 
invohx the brain diffusely, particoJarly on its surface, and may present them- 
selves as tumours or as cases of cerebral }ia;morrhagc. (2) True angiomatoas 
ueoplaams or hsmangioblastomos which commonly occur in the cerebellum and 
give rise to blood-cyfits. They may be associated with similar tumours in the 
retina and may be familial — a combination often known os Lindau’s disease. 

rmnrAKY tuhoCM. — T hese arise tom the glandular elements of the p-irs 
anterior. They nsually take the form of an adenoma and mav be composed 
of nnr of the three types of ccU found m this body. 

The commonest is the chromophobe (neutrophil) adenoma consisting of 
a mass of neutrophil cells with clear vesicular nuclei lying in masses in a fine 
connective tissue stroma or occasionally arranged in columns or in a primitive 
alveolar formation. This type of turnout ta associated with symptoms of 
hypopituitarism. The less common variety is composed chiefiy of cells of 
acidophil type whose cytoplasm contains acidophil granules of varying *i«- 
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This t^c is associated with the clinical picture of acromegaly. Both the 
foregoing varieties of adenoma commonly attain a sufficient sire to expand 
the sella ^rcicn and to escape from it to cause neighbourhood symptoms 
by involving the optic chiasma or the ocolomotor nerves. The rarest type 
of adenoma is that composed of cells containing coarse or fine basophil 
^anulcs— the basophil adenoma associated with Cushing’s syndrome. This 
is a tumour of small size which may only bo detected by making serial sections 
and never causes expansion of the sella or sj-mptoms of involvement of 
neighbouring stnictures. Very rarely pituitary adenomata may undergo 
Malignant degeneration, and occasional examples of tumours of mixed cell 
type are met with. 

Another tumour arising in association with the pituitary body is the 
Hathicc ^ouch, or Enpra*8cflar, cyst (adamantinoma). This arises ftom cell 
rests derived from the buccal outgrowth (Bathke's pouch) from which the 
anterior lobe of the pituitary is developed. Such tumours arc commonly 
■ situated above the sella turcica but may be partially or wholly intra-sellar. 
They are partially solid, partially cystic, tumours composed of masses of 
transitional epithelium lying in a fine connective tissue stroma and containing 
cystic spaces. They frequently undergo degeneration and subsequent calci- 
fication and may reach the size of a golf-ball and so come to protrude far into 
the floor of the third ventricle and obstruct its cavity and so produce a severe 
degree of hydrocephalus. 

CHOLE8TEATOMATA. — These, sometimes called “ mother of pearl ” tumours, 
on account of their glistening appearance, are found in connection with the 
basal meninges. Their origin is uncertain. They are of slow growth, and may 
run a symptomless course. They consist of a greasy, greyish, friable and more 
or less Jaminated mass, made up of layers of a closely packed mosaic of fiat, 
polygonal cells. The tissue is necrotic, and contains no blood vessels. 

Among the rarer tumours of the brain may be mentioned dermoid tumours, 
teratomata, choidomata, which arise from rests of the anterior end of the 
primitive notochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblastomata, consisting actually of undiffer- 
entiated nerve cells, and enchondromata. 

CYSTS. — C!^ts of the following varieties may be met with on the surface or 
in the substance of the brain : (1) Serous cysts of the arachnoid. These may 
occur as part of a diffuse arachnoiditis or may occur alone without any known 
cause._ (2) Porencephalic cysts. These commonly result from softening after 
embolism or thrombosis or severe brain injun’ in early childhood. They may 
lose all trace of their origin and form thin-walled cavities, containing colourless 
fluid which often extends from the ependyma to the pia-mater and involve 
the whole thiclmess of the pallinm. (3) Cysts derived from tumours — especi- 
ally gliomata and secondary carcinomata. The tumour giving rise to these 
' cysts may be extremely small and may appear as a small nodule in one part 
of the circumference. Such cysts contain a highly albuminous fluid which is 
often yellow in colour, (i) Blood cysts, which are usually derived from 
highly vascular tumours but may follow trauma or intracerebral hmmorrhage 
from any cause. (5) Cysts following the breakdown of areas of the bram 
which have becomenccrotic from vascular occlusion. (6) Cysts of the septum 
pellucidum. (7) Colloid cysts of the third ventricle. (8) Cysts derived from 
remnants of the developing pitnitacy body and described in connection with 
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pituitaij' tamoors. (9) Dermoid cysts. (10) Paraaitio c^eta, of wiicli tlip 
moro common is the bladder conn of the tapeworm, feem solium, which i? 
called, on account of the iWclmesa of its wall, cysticercoa ceUalostc. Theap 
are usually multiple, and grow in the folds of the pia mater in the depths of 
the sulci and occasionally in the fourth Tentricle, It is usual for these cysts to 
shrink and become calcified in from 3 to 6 years. Less commonly the hydatid, 
or cyst of tanna echinococcus, ia found. It is usually single, may reach a 
large size and present the signs of a elowly gromtig tumour with eo-sinophilia. 

DfTKCTiODS oiuufDLOitATA. — ^TulxTcolomata aro more common in the 
young, but they mav occur at any age. They aro eccondary to tnbcrculoins 
obewherc in tho liody. They vary m size from that of a grain of wheat to 
that of a hen’s egg, and are more often found in tho cerebellum and brain- 
stem than in the cerebral hemispheres. They may be solitary or multiple. 
When large caseation occurs m the centra and on section the tumour presents 
a dry, yellowish crumbling or even diffluent centre, with a greyish-red peri- 
pheral growing zone, where are located living tubercle baeffli and actively 
growing tubercles. In old tuberculomata very dense calcification may take 
place with the formation of so-called *• bram-stonca." The tuberculoma has 
an important aspect in connection with operations for extirpation. It b 
often situated favourably for removal, yet in the vast majoritr of cases where 
this operation has been performed the patient has ettcenmbed to tuberculous 
meningitis, often after recovery from an apparently successful operation. 
Such a tumour recognised at exploration should be left severely alone. 

Syphiloma is to-dav a very rare intracranial tumour. It grows most often 
ironi the meninges and is thus a surface tumour, though it may burrow deeply 
into the bratu tissue. It is most commonly found above the tentorium. It is 
occasionally very hard in consistency, and tends in many cases to scat and 
become obsolete. It is sometimes impossible to distinguish this tamonr 
from a tuberculoma without the aid of a miscroacope and the ecrum reaction. 
Actinomycomata and tumours from other streptothriz infections occur in 
rate cases. 

Symptoms. — The rates of growth of the different kinds of tumour vary 
•(ridely. ^omc cases run tbcir course from onset ol symptoms to fatal iw- 
mination within a few weeks, while in others there is evidence of gradual 
growth over a period of years. In the latter group it may be only in the 
final stage that tho true natoro of the illness becomes apparent, and only 
in retrospect that earlier symptoms assume their teal rignificaoce. This » 
especially bo in the case of those tumours which for months or years have 
manifested tlicir presence only by generalised epileptiform fits. In yet other 
cases, an intracranial tumour may remain latent during life, being revealed 
unexpectedly at post-mortem examination. 

■^tween these two extremes a great v-aTicty of symptom-complexes 
may Ijc presented by on intracranial tumonr. Thus, it may first show itself 
by producing signs of raised intracranial tension alone — that is, by general 
signs, or by pigns of a gradually progressivo local le.sioii alone — that is, by focal 
eigns. Wbichcvcc of these two elements is initially lacking will probably 
appear later. A third manner in wlucb a tnmour may first signal its existence 
is — os lias been mentioned — by the occurrence of generalised epileptiform 
fits in the absence of any other symptoms and signs. In this inatance, also, 
general and focal tigus will probably nltimatcly make their appearance. 
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Again, a sudden onset of symptoroB from htemorrhage into a glioma, or from 
cedema of sorrounding brain, may oelier in tli<» clinical course of a tumour 
within the skull. 

The age of the patient is not without influence in determining the symp- 
tomatology and clinical course of a tumour. Thus, in childhood the early 
appearance of greatly rai^d intracranial tension — that is, of general symptoms, 
is the rule. This is mainly due to the fact that at this nge the tumonr is 
commonly in the fourth rentricle, and is thus favourably placed to produce 
internal hydrocephalas. In elderly persons, on the other hand, the picture of 
n_ tumour is apt to be blurred, general signs are late in development, and focal 
signs are inaistinct. Possibly the presence of a background of cerebral 
arterial degeneration and its associated cerebral change are responsible for 
tins blurring of clinical outline. It may be supposed that the tumour does 
not write its mark upon a clean slate when arterial and cerebral degeneration 
are already present, 

Gexebal JlArfiKEsT.aTiONS. — These symptoms are the result of an increase 
in intracranial pressure and are therefore absent m cases of tumour where the 
pressure remains normal. The degree to which a cerebral tumour causes an 
increase in intracranial tension is very variable and depends upon a number 
of factors. The growing tumour by its bulk occupies a portion of the available 
intracranial space, wluch is a constant, and therefore, after displacing cerebro- 
spinal fluid, causes directly a rise in prcs.sure. Many tumours, from tlieit 
position, interfere with the free flow of fluid through the ventrienUr system 
and thus produce au obstructive hydrocephalus. This accounts for the rapid 
increase of pressure seen in tumours of the cerebellum, mid-brain and tmrd 
and fourth ventricles. Other tumoora may interfere with the normal venous 
xetum from the hemispheres and so produce oedema of the brain tissue with 
a proportionate increase in its bulk. These different factors often reinforce 
one another and thus set up a complex vicious circle. This in large measure 
explains the undoubted fact that a given tumour of rapid growth gives rise to 
much greater increase in intracranial pressure than docs one of similar sire 
and position which has developed slowly. 

The general manifestations of increased intracranial pressure consist of the 
following : Papillcedema, headache, vomiting, mental drowsinesa and loss of 
vivacity, double vision, alterations in the pulse-rate, blood pressure and re- 
spiration, giddines-s, n.a5al irritation and occasionally generahsed convulsion. 

PapitlaJema . — This is by far the most consUutly present of all the general 
manifestations. Papillcedema appears to be a stasis oedema of the nerve-head 
owmg to the increased intracranial pressure forcing the cerebro-spinal fluid 
into the meningeal sheath which invests the optic nerve, and into the peri- 
vaflcular spaces wluch accompany the central vessel.< of the nerve. The 
nerve sheath becomes distended, and venous stasis occurs. On ophthalmo- 
scopic examination the earliest changes are increased redness of the disc, 
with disappearance of the physiological pit, iVs the process increases the whole 
margin of the disc becomes lost. It enlarges in area, and becomes visibly 
swollen and presents the appearance of a mole-hill as seen from above. The 
point of emergence of the vessels, at the centre of the disc, becomes buried by 
wHte exudation, which occurs also all over the disc, and taldng a form deter- 
mined by the radiating nerve fibrils, ^ves the disc the appearance of being 
striated iu a radial fashion, like a chrysantbemum. A similar exudate may 
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ruptuic the membrana limitatu mterna in little droplets at the macnla, and 
coagulating aa it comes in contact with the vitreous humour, produces the 
characteristic radially arranged macular figure or “ macular fan,”^ exactly 
similar to that seen in mnal disease. The venous congestion of the retina leads 
to multiple hremorthagta, which infiltrate along the radially arranged nerve 
fibres, and for this reason are flamc-ehaped. Wth the outpouring of much 
exudation, the disc becomes white. In the course of time tiie hajmorrhages 
become white flame-shaped sears, the whole disc contracts, the swelling 
disappears, aud the disc nccomes white, flat and afrophic, and distinguished 
only from that of primary optic atrophy by the scarred remains of the exudate 
at its edfte, producing a fluffy outline like that of torn cotton-wool, along 
the Tcs-'cls and at the centre. In the early stages of papillcodemo, even though 
there be considerable swelling of the disc, vdsion is httle impaired. As the 
process increases, however, in proportion to the degree of the swelling, to the 
amount of exudate, and to the length of lime the papillrcdema has lasted in a 
severe condition, vision becomes impaired, and blindoess results. Peripheral 
constriction of the ^dsual fields, large pupil and dimness of vision, are the 
signs that, if the papillcedema be not speedily relieved, blindness will certainly 
result. Perfect \*i3ion may be retained for a time, even with a high degree of 
papillmdema. Bo important b papilloedcma in the diagnosis of tumour of the 
train, that it is necessary to bear constantly in mind all other causes which 
may give rise to it. 

Papillcedema may occur in certain general intracranial conditions other 
than tumour. (1) la meningitis, as a late sign, rarely before the tenth day, 
Aud as many cases of meningitis do not last so Ions, it is chiefiy met with 
in the less acute forms, such as tuberculous meningitu. (2) States of arterial 
hypertension from whatever cause but particularly in malignant hyper- 
tessiou in young subjects. (3) Renal disease may give a retinal picture of 
intense papillomcma, macaUr figure and hremorrhages, sometimes <]ultc 
indbtiogubh&hle from that due to tomonr. This is often seen in the email 
white kidney of young subjects, and sometimes in small red kidney, but there 
is no form of renal disease in which papiUcedema has not been ol)3er\*ed. 
(4) Anaznic states of various binds sometimes give rise to papillcedema. M 
regards groups (3) and (4) it b essential to emphasise the facts that patiiU- 
ffidema, headache and vomiting may ocenr os a symptom-complex, both in 
renal disease and in aniemic states. (5) Scpticnmic conditions, especially 
infective endocarditis, may cause papilloc^cma. (6) Lastly, papillcedema has 
been noted in connection with compression of the uppermost part of the 
cervical cord, and with acute myclitb. 

The retinal changes in diabetes are always, and those in renal disease 
often, distingubhable from ^lapillcedema resulting from increased intra- 
cranial pressure. In diabetes the change is essentially a hcemorrhagic retinitis 
duo to degeneration of vessels, sometimes with waxy-looking exudation in 
circinate patches ; and in renal disease it b often n general cedema of papilla 
and retina, with hmmorTbages and white patches far away from the disc. 
The panilloedema resulting front incrcasctl intracranial pro.'snro is always 
bilateral, though it may appear in one eye before the other, unless there be 
local pressure upon one optic nerve, which always delays or prevents papil- 
Icvdcma appearing in that eye. Otherwise, an earlier commencement upon 
one ride u of no locaHsing value. 
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Headache . — The sensation may vary from a mere feeling of fullness of 
the head to the most agonising pam. It is more often remittent than con- 
tinooas, and may be absent for long periods together; it often occora on 
first waking in the morning or after a period of recumbency or stooping. 
It is rarely localised to any definite region, except when the growth actually 
involves the bone, or when pressure has cansed local thinning of the bone, 
when local pain and tenderness on pressure may occur. Usually it is referred 
indefinitely to the frontal or to the occipital or to the vertical region. When 
occipital it ma;y be associated with pain and stif&iess of the neck, and head 
retraction. Thb is due to a general pressure effect, and does not indicate any 
localisation. Headache may be entirely absent, even in the presence of 
severe papillcedema. It may precede the development of papillt^ema even 
by a long period, or may be later in its appearance. 

romifitjy. — Only tw’o-thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rarely oecuts iu the absence of the two chief 
signs of increased intracranial pressure, papillcDdcma and headache. When 
the headaches are severe, it may bo associated with much nausea, and the 
attacks are often referred to by the patient as “ bilious attacks.” Usually a 
result of increased pressure, it may be directly produced by lesions of the 
cerebellum, irritation of the vestibular nerve, and the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly 
deser^^ the carainal tmportauco wm'ch has Icon assigned to it in most 
descriptions of this disease. 

lass of ficacily and mental drowsiness.— "Evtii when intellectual capacity 
shows not the slightest impairment, there is from the first onset of symptoms 
a loss of vivacity, a alight heaviness and an absence of rcstleseness which is 
of value in diagnosis. It is almost unheard of for a tumour patient to suffer 
from insomnia. Aa tie symptoms increase, so do beavincas and drowsiness 
though a perfect but alow cerebration may persist until the latest stages of 
the disease. 

Loyble vision . — ^Diplopia is a common symptom and is usually at first 
intermittent and experienced on looldog to one or both sides. It is due to 
weakness of one or both external rectus muscles, and may be associated with 
an obvious convergent squint. 

Blood-pressure, pulse-raie and respiralion . — ^In many cases of intracranial 
tumour of slow growth these functions remain unaltered until the terminal 
stage of the disease, but in cases where there has been an excessive and rapid 
rise in intracranial pressure, e,g, rapidly growing or degenerating tumours, 
abscess, or extradural and subdural hmmotthages, they may be considerably 
altered. Fall in tbe pulse*rate is the most constant change and may reach 
figures around 40 per minute in a person with a normal rhythm of 70 to 80 
per min. Less common is a rise in blood pressure occurring pari passu with 
the fall in pulse-rate. It is most often seen in cases of rapid cerebral com- 
pression and is characteristic of extradural haemorrhage. Respiration tends 
to be slow and shallow, and when cerebral compression is severe it is often 
irregular and may become grouped and may show tbe wax and wane of move- 
menta which bears the name of Cheyne-Stokes respiration. When the te.spirs- 
to^ function is depressed the lips and extremities may be cyanosed — a sign 
of ill-omen in tumonr cases. 

Giddiness . — This symptom is not infrequently reported by patients with 
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mtiacranial tnmour, particularly if it is situated below the teatorium. It 
tisually consists of a feeling of faintness and genial unsteadin^^ss, particnlarlr 
on Btooping, but may amount to true vertigo. 

Nasal irnlalion . — This curious symptom is fii*en BufBciontly often to make 
it worthy of mention. The cause is quite unknown. 

Conni/flOJM. — As will be stressed later, epileptic fits of all types, indis- 
tinguisbablc from tho.'Wi of idiopathic epilepsy, nro among the commonest 
early symptoms of ttxmoui.s originating above the tentorium. Much more 
rarely they may occur as a symptom of gcnernl increase in intracnmhl 
pressure, particularly in young children and in case.*! where the increa'ie of 
pressure has been very abropt. 

FooAr. Signs. — ^Those hare been fully described in the section upon the 
localisation of lesions of the brain, bat cenain points reijuire further emphasis. 
Of all the early symptoms of tumours above too tentorium the most common 
is the occurrence of epileptic fits. These may take the form of focal fits of 
any kind or may be generalised, and may precede any other manifestation 
of intracranial tumour by many years. Any person developing fits for the 
first time after the ago of 25 should be looked upon as a tumour suspect. 
Although in all cases of intracranial tumour the symptoms eud signs of rnise<! 
intracranial pressure ultimately make tbeir appearance, they may be late 
in doing so, and iu soch caasu the clinical picture is that of a progrc<«ive local 
destruction of braiu-tissue. 

In examining cases of iutrocranial tumour sigus may be observed wliieb 
apiie.’ir to be confiicting or mutually contradictory. In auch, it should be 
Tcmcmbeicd that symptoms ami aigiis which apMsr early m the clinica! 
course ate of greater localising value than those which appear late, end Ihot 
signs which only tnako their appearance in the presence of a severe rise in 
intracranial preanire should lie treated with great reserve. Of these so^allwl 
** false localising signs ” the most notorious b the abducens paresis seen in 
most cases of raised iatracranial pressure. It probably results from shiftiug 
of the brain-stem and stretching of tbs nerve m its course through the Sub- 
arachnoid sp.'ice, and should always be disregarded as a localising sign. To 
a less extent the s.ame is tnio of the third, fifth and seventh pairs of craniitl 
nerves, whose functions may show slight impairment in the presence of greatly 
increased pressure without any <htect mvolvcment of tneir fibres in the 
tumour. On the other hand, cranial nerve palsies occurring early in the 
course of the disease, before there ianny iacreasoin intracranial tension, may 
be valuable eridcnce of direct involvement of these nerves, either iu the brain- 
stem or in their courses through the subarachnoid spaco or foramina of exit. 

The prcseucc of papillcedemA may considerawy modify the localising 
informatiou to be obtained through the function of vision. Blindness will 
naturally destroy all information which might have bwn obtained from an 
examination of the visual fields, and will, in audition, give rise to dilated pnpih, 
inactive to light. Leas severe degrees of papillcedcma may give rise to irregular 
constrictions of the fields of vision, which may easily be mistaken for an 
incomplete bitomporol or homooyous hemianopia. ^Vhen intracranial 
hypertension Is severe, particularly in the case oi posterior fossa tumours, 
rt considerable degree of deafness may bo present oue to congestion of the 
stnictures of the internal eat on one or both sides. 

Proptosis is by no means uncommon in tumours of rapid growth or 
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in the presence of rapidly developing mfemal hydroccplmlua. It is caused 
by venous congestion of the orbital contcnta, and may bo more marked 
on one side than on the other. In women, amenorthoja may occur in oases 
NTith tumours elsewhere than in the neighbourhood of the pituitary body. It is 
particularly common in mid-cerebellar tamours causing severe hydrocephalus. 

Especial mention may bo made of tumours of the pituitarj' body and 
stalk. Their signs consist of a combination of endoorino disturbance and 
symptoms due to damage of surrounding nerve structures, and have been 
described in a previous section, bnt since the tumours in this neighbourhood 
have their own typical ‘aymptom-complexos, the following table may be 
useful in difTrrcntlating them : 


niPPERENTJAL DUCNOSIS OP TUMOURS IS THE PJTUIT.tRy REGION 
(WAlSnE) 
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DISEASES OF THE XEUVOUS SYSTEM 

Diagnosis. — ^Tho diffcwntial diagnosis of inttactanial tumonr Las to be 
made from (1) other conditions caosing papillcedema, (2) other conditions 
causing headache, and (3) other local ledons causing srmptoms and signs of 
Ifwa! diseases of the brain. 

Renal disea«.'. arterial hj’pertcnaion, cerebral sj^philis and rarely en- 
cephalitis may be characterised bp ail three groups of symptoms, and so 
prevnt peculiar difficulty and should be considered in every case of su‘:pected 
cerebral tumour. Cerebral abscess is in a special category, since it Ls a tumour 
in the wider sense of an ejrpanding intracranial lesion, and so shares oll tbo 
general and local features of taownn. Abscesses nearly always follow obvious 
suppuration elsewhere, especially in the middle eat or nasal sinuses or in the 
thorax, but they may be latent for long periods. Their onset it insidious but 
usually more rapid than in the case of tumour, and general signs, such as low 
fever, a to-vic appearance and changes in the cercbro-spinal fluid, arc present 
(sec p. IC03). Other causes of obstructive internal hydrocephalus may closely 
simulate tumour ; of these chrome arachnoiditis, stenosis of the aqueduct of 
Sylvius, and syphilitic or other forms of chronic basal mcnin^tis may be 
mentioned. Saccular aneurysms of the larger cerebral blood vessels may be 
niifitaVen for turaours with tUsastroue results. 

The diagnosis of intracranial tumour is not complete when a decision is 
reached that sucli a lesion is present within the sfeull , it is necessary to 
localise its position and if possible to determine its nature. This topographical 
and pathological diagnosis calls for a stilfu! evaluation of the various symp- 
toms and Elgas against the background of the jiaticnt's history. Careinl 
examination of the skidl should never be omitted. This may reveal asymmetry 
of contour, thickening of bone, dilated blood vessels or areas of tenaerness or 
altered percussion note, which may give valuable information. In experi* 
caced hands this purely clmical approach ^ves results of ccmsidetable prc- 
cision in many cases, but there will always lie a number of cases in which a 
complete diagnosis cannot be reached by purely clmical methods. In the 
maiority of these it will be evident that n tumour is present, but the e\idence 
will be insufficient to dctcrnmie ita position and nature. In a minority a 
local lesion may be diagnosed with certainty, but there may be doubt whether 
it is a tumour or some other destructive lesion. In either case recourse ha.s 
to be made to instrumental aid. Radiograms of the skull may give valuable 
assistance. These may show changes mdicative of long-standing increased 
intracranial pressure, areas of local absorption of bone, abnormal vascular 
channels, or areas of abnormal calrificntioD. Examination of the cerebro- 
spinal fluid may give valuable informatioD but it should be practised with 
caution if there is reason to suspect much increase in intracranial pressure, and 
should be avoided in the presence of more than a trace of papilloHleins- 
Jlanomctry may establish the presence or absence of raised intracranial 
pressure and analysis of the fluid may throw important light upon the nature 
of the pathological process in the brain. But the most important accc.ssory 
method of diagnosb is ventriculography. This is a purely surgical procedure 
and should only l>c carried out by an experienced neuro-surgeon under circum- 
stances in wblch it is possible to proceed forthwith to a major cerebral opera- 
tion, if this should prove neccs-sary. By ventriculography, not only can the 
localisation of a tumour be established with accuracy, but its extent can 
defined, thus enabling the surgeon to plan bis operation to the best advantage 
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Furtter.aouiuljer of cases can be demonstfsted to be inoperable, tbas sparing 
tbe patient the discomfort of a fruitless exploration. As experience and sKill in 
ventriculography increase it becomes increasingly obvious that in very few 
cases can this investigation be wisely omitted before an attempt is ma'de to 
remove a brain tumour. Cerebral anjaography bv which radiograms of the 
cerebral blood vessels are taken while they are fiUei with an opaque substance 
has a strictly limited value particolarly in the investigation of vascular 
tumours and suspected aneurysms. In some cases theylectro-cncephalograra 
may afford evidence of localising value. 

Course and Prognosis.— An intracranial tumour usually causes increas* 
lug symptoms, which progress with exacerbations and remissions until 
papillcedetna ends in blindness and until the pathological intracranial con- 
dition becomes incompatible with even a vegetative existence. Death usually 
comes in one of two ways. More commonly the patient sinks gradnally int/> 
stupor and from tliis into deepening coma, in which he dies from hj'postatic 
broncho-pneumonia. In a minority of cases death occurs suddenly by au 
abrupt cessation of respiration. The patient becomes deeply cyanosed, for 
the heart continues to beat for many minutes after respiration has failed, 
and in such a condition the patient may be kept alive for hours by artificial 
reapbation. This mode of death is most common when the increase of intra- 
cranial pressure has been great and of rapid development, os occurs in many 
posterior fossa tumours. It is attributable to the failure of the medullary 
centres from the forcing of the cerebellum and hiain-stem down into the 
foramen magnum, or from prc.S8urc exerted on the mid-brain by heniintion of 

uncus through the indsuru of the tcnlonum. This accident may readily 
he precipitated Ly withdrawl of cerebrospinal fluid by the lumbar route, 
and it is for this reason that great caution should be exercised in performing 
this operation on patients with high Intracranial pressure. Occasionally a 
tumour may become obsolete, A lubcrculoroa may heal, and ultimately 
become calcified and a glioma may degenerate or cease to grow, but these 
events are too rare to be considered within the bounds of practical perspective 
The average duration of cases not operated upon rarely exceeds a year after 
diagnosis has become certain. 

Treatment. — The natural termination of a case of intracranial tumour is 
death, and the ideal of treatment mast be the successful removal of the 
growth by surgical operation. Failing this, and it is frequently impossible, 
all that can be hoped for is the relief of headache and aiclmess, and delaying 
of blindnesa. 

In respect of the radical, surgical treatment of tumours, it will be remcm- 
heted that probably more than half of the cases (if we include glioma and 
secondary carcinoma) are infiltrative tumours in the brain-substance and not 
amenable to complete removal. In such, it is clearly improper to carry out 
-mutilating operations wUch can at best only serve to prolong for a time a life 
■which is a burdeu both to the patient and his relatives. On the other hand, 
sipial successes have been obtained in the case of meningiomas, tumours of 
the auditory nerve and the pituitary, and some cystic astroo^omas, par- 
bcularly of the cerebellum. It will therefore be seen how important it is to 
be able to determine with some preciaon the nature of the tumour present in 
any given case. When this is not posable, an exploratory operation is often 
justified. But it would be a mistaJre to suppose that snrgical intervention 
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is a matter of routine in over}: caw iu ttliicli intracranial tnmonr is diagnosed. 
Each case most be considered on its merits. 

Failing the posaibility of a snccessfttl removal, the palliative operation 
of decompression may be needed to relieve the symptoms caused by raised 
intmernntal tension. This consists of the free removal of bone, and the 
incising of the dura mater over the region of the tumour. For brain-stem 
tumours decompression is imt only useless but also dangerous. 

In cases in which complete remor*al has proved impossible deep X-ray 
tlierapy nmy be employed. The results ate very variable. Some types of 
tumour, not.ably the medullablastoma, respond very favourable at the time, 
but usually recur rritliin a year. The response in the case of astrocytonms 
and glioblastomas is much less predictable bnt, on the whole, is dis-appointing. 
and when improvement occurs it is short-lived. 

of prnsure hj — ^There are circumstances in which 

it may be desirable and necessary to reduce the brain volume and the intra- 
cranial pressure ; for example, to relieve presrore headache, to avert impend- 
ing coma or death, to render the patient capable of co-opcrating in his 
examination and thus facilitating a localising diagnosis, and finally to make 
surgical procedures more easy. Weed and il'Kibbcn have shown that 
Ihb may bc achieved by administering hypertonic solutions. In the ordinary 
case, the rectal injection of from 2 to 3 ounces of magnesiura sulphate 
dbsolved in 8 ounces of uater may be tried. But for n very rapid effect, 
intravenous injectiou of from 60 to 75 c c. of a 50 per cent, solution of dwrtrose 
or sucrose or of a 13 pet cent, solution of sodium chloride, is effective. Pain 
and vomiting may be relieved with the various analgesics of the coal-tar scries, 
^lorpbia should be used only with great caution as it is liable to be followed 
by grave depression of respiration. 


MKXlXumS 

Definition. — The iiiflaumutory proccs&ca to which we apply the name of 
raeningitia are infective in origin, and usually have their seat in the lepto- 
meninges — the pia-araclinoid. A true inflamnuttoiy lesion of the aura 
mater, that is, pac!jyTn'*ning{ris. is much lees common, and is usually a 
localised process due to the direct spread of infection from adjacent bone. 

Acute l^tomenicgitis, on the other hand, is usually generalised, and 
even when it arises from a local focus of iufeetton it spread rapidly through- 
out the sulmrachnoid space, this spread l*eing facilitated by the ccrcbro- 
rninnl fluid and also by the negligible bactericidal potency of this fluid. 
Further, the inflnmiu.'ition not only produces Its cfauracteristio chaegf* 
m the pla-arachnoid, but also greatly ebaugea the composition of the cereln^ 
spinal tlnid. Tliese changes may be said to reflect with considerable accuracy 
the nature and cause of the tneningiris, and thus it is that the examination 
of this fluid has so great a dtagnosric value. Acute leptomeningitis may result 
from invasion of the leptimeninjiea by argatiisma carried in the blood stream, 
as occurs in scpticwmio conditions, meningococcal rocningiris, tuberculous 
meningitis and many cases of pneumococcal meningitis. Alternatively the 
organism may reach the meninges by direct spread from a nelghbonring 
focus of infection, of which impporation In the middle ear and nasal smn*«r 
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bfectioas of the scalp, skull, face and eye, and cerebral abscesses are the 
most common. It may also gam direct access by penetrating wounds of the 
head and as a complication of fracture of the base of the skull. 

PlttchyineiMgitis may be ctauial or spinal, and is usually secondary to 
either syphilis, tuberculous disease of Wie, or middle-ear suppuration, 
^e condition formerly known as " paehymem'ngitis hemorrhagica mtema ” 
Js now regarded as traumatic and not inflammatory in origin, and is described 
under the heading of chronic subdural hamatoma (cf, p. 1640). 

The fine infiltration of the pia-arachnoid by the cells of secondary 
carduoma, of glioma, or sarcoma has been spoken of as a meningitis, but 
although such an infiltration may gire rise to symptoms resembling those 
of a true meninptis, the term is not strictly acenrate, though it is well to 
bear in mind that this form of new growth docs occur and give a picture of 
meningeal irritation. 

The most useful classification of the varieties of meningitis is according to 
the natnre of the micro-organism producing the inflammation, namely; 
(I) Meningococcal Meningitb ; (2) Pneumococcal Meningitis ; (3) Pyogenic 
Meningitis ; (4) Tuberculous Meningitis ; (5) Benign Lymphocj^ic Menin^tis ; 
(6) Syphilitic Meningitis ; and (7) Other Forma of Memngitis. 

(1) MtiNiNOococcAi. Mekisoitis (see p. 37) 

(2) P.sEoaococcAi. Mexikoitis 

Etiology.— Poeumococcal infection of the meninges most commonly 
follows upon a similar infection elsewhere in the bc^y, empyema and pneumo- 
roccal otitis being the commonest lesions, while pneumonia, abdominal 
infection, abscess and joint infection are less common. In one-third of the 
cases, however, the meningeal infection is primary. The characteristics of 
the cerebro-spinal fluid are that it is purulent and sometimes so thick that it 
will not flow through the needle. It is greenish-yellow in colour, contains a 
large amount of albumin, and multitudinous polymorphonuclear celb, among 
which the characteristic pneumococcus is found. In fulminant, rapidly fata! 
cases the fluid may be turbid from tbe presence of pneumococci alone, no 
reaction in the form of pleocytosis being present. The disease may occur at 
any age. It is sometimes a terminal event of a pneumococcal infection else- 
where, and passes almost unnoticed, or b discovered only at the autopsy, 
ifeningitb which follows operations upon the nose and dbease of the nasal 
bones is usually of the pneumococcal variety. 

Pathology. — ^Xhe s^ace of the brain and spinal cord is bighly char- 
acteristic, Usually the whole surface of the vertex and of the base is covered 
witb a thick, tenacious, greenbh-yellowpus, which b contained in the meshes 
of the arachnoid, and between this and the dura. The ventricles often 
contain pus. A similar exudation is found upon the spinal cord, more especi- 
ally upon the dorsal aspect, and in the cervical and lumbo-sacral regions. 
The major affection of the vertex of the brain b tbe peculiarity of tbb disease, 
and only in the rarest cases b the base alone affected. The exudation b 
charaeteriged by the greater amount of fibrin than in other forms of meningitis. 
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Symptoms. — 'Tbe syiaptonts are those which aie common to ah forms of 
meningitis. Some of the cases are indistiggnishable symptomatically from 
those of tnherculous meningitis. Others run a rery rapid course, and prewnt 
few features other than headache, vomiting and pmxia, mth a rapidly 
oncoming and quietly fatal coma. In others again, the meningeal symptoms 
arc concealed in the terminal asthenia ot a previously existing pneumococcal 
infection elsewhere, auch as empyema, purulent pericarditis or peritonitb. 

Diagnosis. — This rests upon the presence of signs of meningitis, or the 
existence of coma alone, together with a cerebro-spinal fluid which is purulent 
from thopresence of polymorphonuclear leucocytes.and the findingof pnenmo* 
cocci in the fluid. 

Prognosis and Treatment. — In the past pneumococcal meuiugitis was 
uniformly fatal but of recent years occasional reports have been made of 
recovery follomng the administration in large amounts of pneumococcal 
antbera. The introduction of the snlphonamidc drugs has further improved 
the prognosis, and although the mortality is still high, numerous recoveiics 
have been recorded as a result of intensive adminbtration of sulphapyridine 
and sulphathiazolc. It remains to be seen what will lie the efTect npon the 
prognosis of the more general use of pemcilUn. 

(3) I’y^iENJc JlrKiN'om-j 

Apart from meningococcal ami pneumococcal mfcctions, suppurative 
menisgitb may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, U. infixunttg, B. anlhracis and streptothriz. 

staphylococcal and streptococcal infections aro by far the most commem. 
They may result in young children from septio combtions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection from structures adjacent to the meninges, and follow dbcase of 
cranial and spinal bones, especially c-tties in the middle ear, erysipelas and 
other infections of the scalp, woomu of tho meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septicmmla. 

Pathology. — The pathology of these conditions does not mnteri.ally 
diilci from that of pnenmococcai mcningitb. In all cases the exudation 
is purulent, and in the xaeniiigitia due to B, ant/irocis it is of a red colour, 
due to concomitant blood eifusion. The cerebro-spinal fluid contains Urge 
numbers of polymorphonuclear leucocytes, together with the micto-organbm 
responsible for each vnriety. Supporalive menjngitb resulting from bone 
disease and from wounds of the meniuges may bo localised by the formation 
of meningeal adhesions, and Wi intrametiingeal abwess may result. Such 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect b that common to all forms of ucuto meniiigitb, high 

E j’rexia, rigors and dehriura being conspicuous. The course b rapid, and, 
eforo the introduction of modem chemotherapy, led to an almost invariably 
fatal tcmunatioii. In the localised form where drainage can be ensured and 
extension of the infection prevented, recovery should take place. 

Diagnosis. — Thb depends upon the presence of the clinical signs of 
meningitis and of a cercbro-epmal fluiu containing polymorpbonuclMf 
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Icacocytca in large qnantities, and upon the recognition in this fluid of the 
several inicro*o;^anbm3 responsible, by microscopic examination and culture. 
The recognition of B. fn/uenz® reqtures that cultures should be made upon 
a blood medium, for otherwise the organism may be easily overlooked and 
the fluid reported as sterile. Further, the presence of some well-known 
cause for suppurative meningitis, such as car disease, staphylococcal infection, 
etc., su^ests the diagnosis. 

Acute otitis media may ^ve rise to symptoms closely resembling those of 
meningitis, such as headache, pyrexia, vomiting, head retraction and delirium. 
Id such cases examination of the ear, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which is followed by a speedy disappearance of the symptoms. 
In this connection it must be borne m mind that meningitis and intracranial 
abscess seldom follow directly upon aente otitis, bnt are usually the scquelarof 
chronic otitis, which has resufted in caries of the temporal bone. 'iVhen 
evidences of caries of tbe middle ear ate present in a case presenting cerebral 
symptoms, distinction has to be made netween meningitis and abscess of 
the brain. Here the presence of localising symptoms, either temporal or 
cerebellar, and the presence of papilloedcma and any tendency to a temporary 
abatement of the symptoms point to the existence of an abscess, and further 
lumbar puncture in all but the rarest cases settle tb© point. In cases of 
abscess m which cells and organisms are found in the cercbro-spinal flnid, 
these-exist in small numbers only, as compared with the copions cells and 
oxganisma present in the fluid of suppurative meningitis (see p. 1569). ^ 

Treatment.— In cases of meningitis secondary to temporal caries, the 
Bonice of infection should be at onco cleared out by surgical procedure. As 
in tbe case of pucomococcal meningitis the prognosis and treatment of all 
forms of pyogemc meniogitis have been profoundly altered by the introduction 
ci ^fiaaiiamiJe and its derivatives. The mode of emphpnent of these 
drugs 13 dealt with on p. 51. 

(4) Tobkrculous .MEKisams 

This disease results from tbe cciieral invasion of the cerebro-spinal lepto- 
meninges by the tubercle bacillus, end this organism invariably arrives 
in the menmges by the blood stream from some previously existing focus 
of tuberculous infection elsewhere, and most commonly from caseons tracheo- 
bronchial and mesenteric glands and toberenJous bone disease. Occurring 
at all ages, it is the form by far the most frequently met with in the second 
and third years of life. 

Etiology. — ^Thc inheritance of a lowered resistance to the invasion of the 
tubercle bacillus is an important factor, especially when such a tendency 
existe in both parents. The seica arc equally affected. Tuberculous 
meningitis is rare during the first year of life, and especially during the first 
6 months of life, when posterior basal meningitis is most common. Its 
greatest incidence is daring the second and tided years. It is common through- 
out childhood and early adult life, after which it becomes increasingly rare. 
The primary focus from w^ch the organisms are spread to the meninges 
is most commonly a tuberculous bronchial or mesenteric gland- 

Sometimes the source of infection is tuberculous disease of the lungs. 
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of the orogonita] tract, of the abdomen, of the ear, of the joints, or of bons. 
Operations npon the sites of tubeicrdoQS disease directly canse the 
di^eminatioQ of the tubercle bacilli, and especially surgica! procedures upon 
tuberculous intracranial tumours, npoc spinal caries, and upon tuberculous 
disease of bones and joints. The acute specific fevers, and especially measles, 
are sometimes the exciting causes of the disease. Injury to the head some- 
times determines the attack. 

Pathology. — ^The essential change in tuberculous ineniugitls is the 
presence of an infiammatory cxndate studded with discrete milLnry tubercles 
m the pia-arachnoid membranes, particularly in the intcipednncular space 
and over the base of the brain. 

On removing the akuU'Cap the dora is found to be so tense that it can only 
with diiSculty he indented by the pressure of a finger. "When the dura n 
incised the cerebral convolutions are seen to be fiattened and pressed firmly 
against the inner snrface of the dura. No cerebro-spinal fluid escapes from 
over the surface of the hemispheres. In extracting the brain from the skull 
it is commonly ruptured and fluid escapes with a gush from the dilated 
ventricular e}’8tem, allowing the hemispheres to collapse. The base of the 
brain, especially the interpeduncular space, is seen to be covered with a 
gelatinous greenish-yellow exudate which suirounds the optic chiasms, the 
emerging cranial nerves and infundibulum and the vessels of the circle of 
Willis, and spreads out to the tips of the temporal lobes and to the stems of the 
Sylvbn fissures. Only rarely does this exudate spread on to the coarer 
surfaces of the brain. In coses of relatively long claration tho exudate acquima 
a greyish colour, and is tough in consistency and firmly adherent to the Drain. 
Close mspection of this istlammstory exudate shows it to be studded with 
innumerable, small, grey tubercles. These are particularly numerous in 
relation to the blo^ vessels, aud they can be seen in large nnmbers along 
the course of the middle and anterior cerebral arteries. The whole ventricular 
system is uniformly and greatly dilated, and flakes of green gelatinous lymph 
may be formd mixed with the ccrebro-spinal fluid contained in the distended 
ventricles. Frequently small tubercles can be seen scattered over the walls 
of the ventricles and over the surface of the choroid plexuses. Not infre- 
quently discrete tuberculous foci may be found scattered through the sub- 
stance of the hemispheres, cerebellum and brain-stem. These \*ary in size 
from the pin-point tubercles cbaracteiiatic of the basal meninges to caseating 
masses the aiie of a marble. Rarely thrombosis may be seen in one or other 
of the venous sinuses, and occasionally ercos of gofteuing are found in the 
brain eubstances. 

The meninges of the spinal cord are usually abo uivoh’ed, and tubercles 
may bo seen upon the surface of the cord or the inner aspect of the dura mater. 

Examination of the rest of the body almost invariably shows the change' 
of generalised miliary tuberculosis, the exception being those rare ca*<s 
in which tuberculous' meningitis has resulted from a tu1>ercuioroa in the 
substance of tho brain. 

Symptoms. — The onset is usually gradual, with eigns of vague and elight 
illness. In children, general apathy and neglect of amusements and p!a^ 
headache, loss of appetite, duilDcsa, fretfulness, restlessness at night with 
grinding of the teeth during sleep, headache, vomiting and pyrexia an? 
common symptoms. In older subjects, lassitude, depression, mental aitcra- 
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tioQ, perreraity and hysterical manifestations are freqaent. Constipation is 
csnally present, and the breath has a peculiar fetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Yonng children may be speechless for days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare ; but 
as age advances, dclmum increases in frequency, and headache, usually 
frontal, is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and couatitnte what has been called 
the prodromal etoge of the maJadv. An early disappearance of the knee 
and aiikle jerks, and the occurrence of rctentiuti or urine are often early signs 
and should bo looked for in suspected cases. In those cases which are said to 
begin acutely, careful inquiry wjll generally reveal that some symptoms such 
as the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difficult or impossible to orouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its aide in a " cramped *’ position, resenting any disturbance. The 
expression becomes vacant, with wide-open cyc-s and dilated pupils, os if the 
gaze Were fi.xed upon some distant object. There is often some retraction of 
the angles of the mouth, and there is frequently o bright malar flush. In the 
later stages the limbs are generally extended and rigid, Stiffness of the neck is 
the rule, and head retraction nmy occur, but this is never so marked as in 
posterior basal meuin^itu. The abdomen is always markedly retracted 
and a tSche c^r^brale is often conspicuous. A single sharp cry, apparently 
canseless, calleil the hydrocephalic cry, which is common in all lotros of 
meningitis and also in other infaotUe intracranial affections, is sometimes 
heard. 

Ocular phenomena make their appearance towards the end of the first 
''cek of the developed disease. All varieties of \ urying and persistent strabis- 
inns and ptosis aio met with, paralysb of the external rectus being the most 
common. Bolling movements and independent movements of the eyeballs 
may occur. None of these signs is constantly present. The pupils may be 
contracted at first, and may sbow varying inequality, but in the later stages 
they are dilated. Fapillmdema is often present towards the end of tlic 
second week, if the patient survives so long it is of moderate intensity, 
the height of the swelling rarely exceeding two dioptre". Choroidal tubercles 
sometimes occur. 

Cuuv ulsiomi ate common lu every stage of the disease in children, but rare 
in adult cases. They may be the first symptom of the onset, but ate more 
often met with in the later stages of the disease. They may ha local or 
general. Repeated rhythmic inovemeuts are frequent, and are_ specially 
noficeable in connection with the mouth, where sucking and champing move- 
meuta and grinding of the teeth are common. Bhythmic movements of the 
limbs may aUo occur. Coarse tremor upon movement of the limbs is the 
rule, and 8p.ismodic twitching of the muscles is frequent. In rate cases, 
movements exactly like those of chorea occur. Kemig’s sign is usually 
present. 

The temperature is usually raised one or two degrees, but it presents no 
characteristic features. Irregularity of the pulse ia the rule, and is of con- 
siderable diagnostic importance. Rapid in. the early stages, it tends to become 



1588 DISEASES OF THE NERVOUS SYSTEM 

unduly elow in the stage of coma, and again rapid as death nears. Cheyne- 
Stokes breathing and grouped breathing are common. Constipation is usually 
a marked and persistent feature. 

Diagnosis. — The early symptoms of the disease may give rise to difficnlty 
in diagnosis, but the latter is rdativelj simple when the disease is advancetf. 
The diseases liable to be confu'icd with tuberculous meningitis at its coin- 
roencement are gastro-intestinal catarrh, the exanthemata— especially enteric 
lever — and pneumonia. It must be borne in mind that in children convulsion, 
strabismus, head retraction and atiCness of the neck, with pyrexia, may be 
symptomatic of many maladies apart from meningitis, especially of apical 
pnenmonia. In enteric fever the temperature is higher and the headache 
more severe, and irritability and resentment of interference are not present: 
the decubitus is nanany dorsal Widal’s tert is of importanco in this ror:- 
DCctioD. When dLitinctiv« signs of intracranial disease have appeared tLc 
diagnosis has to be made from other forms of meningitis, sinus tliroiahoBis, 
tumour, abscess and iui(Mie-ear disease. Careful examination of the retina 
and of the tympanic menibtanea is then necessary. In nil cases the diagnosis 
must be made certain by the examination of the cerebro-spinal fluid. The 
characteristic features of the fluid arc, that it ia usually under considerable 
pressure, it is clear or only slightly turbid, has no visible deposit before 
centrifugalisatioB, but it often forms a fine flocculent clot. It contains an 
excess of albumin. The normal sugar is reduced or absent, and there is a 
marked and early full in the chloride content. There is a pleocytosis with a 
high proportion of lymphocytes, 70 to 60 per cent, being of this nature, and 
the rest neing polymorphonuclcars. Careful cisminfition will almost always 
reveal the presence of the tubercle bacillus. The organisms arc sometimes 
difficult to isolate from the fluid, but their presence can be readily demon* 
strated by injecting the fluid into the subcutaneous tbsue of guinea-pigs, 
when the charactcnstic lesion of tubercle results. It mnst be remembered 
that in some cases the polymorphonuclear leucocytes may be in excess, but 
these cases are at once dbtinguished from other forms of meningitis by the 
presence of numcrons lymphocytes, by tbc absence of the meningococcus 
and of the other germs prMucing suppuration, and by the presence of the 
tubccrcle bacillus. Pirquet's skin reaction b often absent in tuberculous 
incuingitis. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination to from a few days to 3 weeks after the appear- 
ance of definite symptoms. 

Treatment.— From tlu* unvarying fatal issue of the malady, treatment 
can only bo directed towards the relief of symptoms. Temporary improve- 
ment and relief of headache may be brought about by lumbar puncture, 
which may for thb purpose bo repeated eeveral times Bromides, chloral, 
aspirin and other analgesic drugs may be used to reheve the headache, check 
the convulsion ond diminish the restlessness. Uesatnine in large doses, 
inunction of mercury and admuiistratioa of tuberculin have been largely 
used, but without ony success, SaIpfaoDamide.a are also without 
General treatment must be that which will secure such comfort a.s ia possibb 
for the patient. VTiere swallowing is diflicnlt nasal feeding should be adopted- 
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(5) Bexion Lymphocytic MEsixarn? 

■ Synonyms. — Epitlemic Scroas Hcningitis ; Benign Aseptic Meningitis. 

Etiology. — ^Tfae causative agent is unknown, but there is evidence t^t 
it is a neurotropic virus. No organisms have been found in the cerebro-spma! 
fluid. The disease has been transmitted to animals by injection of cerebro- 
spinal fluid obtained in the acute stage of the affection. The malady so named 
appears to be of wide lUstribution. 

Pathology. — Since recovery is the rule, nothing much is known of this, 
hut lymphocytic infiltration of the Icpto-meninges has been found in one 
fatal case. 

Symptoms. — Children are mostly affected, but no age appears exempt. 
The onset b abrupt, with headache, sickness and fever. The typical signs 
of meningeal irritation arc present, neck and spine rigidity, Kernig’s sign, 
irritability and restlessness and sometimes delirium. Somnolence U unusual. 
In voung children Pon\'ubiona may occur. The fever mounts to 102 or 103 
and fluctuates. It may disappear in 2 or 3 days, or persbt for 3 weeks. 
Lumbar puncture yields a cerebro-spinal fluid under pressure, u.«uaUy cleat 
but sometimes opalescent. The cell count mages from 50 to 1500 per c.mm. 
After the firat two or three days these cclb are almost wholly lymphocytes. 
The Sugar and chloride contents remain at normal height, thus differing 
from the findings in other forms of acute lepto-meningitis, and resembling 
the findings In acute poliomycUtb. 

Diagnosis.>-Tbb depcucis upon the ccrcbro-spinal fluid findings and 
upon the heolgu course of the illness. For a few days differentiation from 
poliomyelitb may bo impossible. 

Prognosis,— Recovery b the rule. 

Treatment,— Repeated lumbar puncture reduces the intracranial tension. 
Beyond this, only general nursing csre b needed. 


(0) Syi’Oiutio MENTXOmS 

l>hningltis due to iufccUon by tbe Spirochala pallida is one of the charac- 
teristic lesions met with in practically all cases of 8iT)hiIitic dbeasc of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral 8)’philU and acute myelitb 
to general paralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. ^ In a few 
cases the symptoms have been noticed coincidently with the syphilitic roseola. 

Pathology. — ^The morbid process consbts essentially in an infiltration 
®f the meninges with lymphocytes and plasma cells, spreading from the 
pcrivascubr spaces where tno spirochsstes multiply freely, and it may lead 
to scarring and opacity of tbe membranes, with consequent strangling of 
the nerves and vesseb and occlusion of the arachnoid space, or to massive 
gummatous formation in the meninges. It b essentially a chronic form of 
meningitis though it may result in the prodnetion of acute symptonM. 
A marked feature b that the meningeal changes may be found actively 
progressive in one spot, and equally regressive in another. The disease 
may bo local or diffuse, and it may attack the dura (pachymeningitis) and 
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inrolre the orerlyiDg bone, or it way spread Crom tb** pia-atecLnoiii into 
the eoblying nervous tissue (meniogo-enccphalitts). 

The ccrebro-Bpinal fluid is characteristic. It is nsually under increased 
pressttTc, cleat and colourless, and contains lytnpliocytea and no other cell 
forms. "Uie number of the lymphocytes present is in direct proportion to 
the activity of the meningeal ayphiUs. The spirochete has rarely been 
found in the fluid, yet inoculation of apea with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in which 
meningitis is nasociated vrith arterial disease, the formation of nuisdve 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise cbnically to the following conditions : 

1. Beaiaeht. 

2. Eydrocephalua . — In those acute cases of cerebral syphilis characterised 
by rapidly oncoimng headache, vomiting and papiUmilema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventrietdar distension, consequent upon 
adhesive memngitis and ependymitis, is responsible. A more slowly oacoming 
ventricular occlusion may give rise to symptoms which cannot bs distinguishea 
from those caused by a non-localmWc intTacianisl tumnur. Syphilitic 
meningeal occlusion may give rise to tyroca! hydrocephalus, and a consider* 
able nroportioo of the cases of infantile hydrocephalus are of this nature and 
are aue to congenita! syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Zn/antil< lyp&vfttie mentnjKtis.— This is a chronic malady which 
commences insidiously during the first few months of life, with signs of 
general nervous deterioration. The appearance of the brain is very char* 
aeteristie. The membrane over the vertex is opaque and thickened and 
adherent to the cortex. I'he gyn are sbruDken, the sulci wide and the surface 
of the brain has in parte the appearance of wash-leather. The child does 
not get on, and takes an ever-decreasing notice of its eurroandings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. ConvulsioM are ol 
frequent occurrence. The diagnosis is not diEBcult.for the signs of mcninpitls 
are obvioms and those of congenital syphilis may be.present. There is an 
excess of lymphocytes in the cerebro-spinal Quid, both in wliich and in the 
blood there is a positive Waasermann reaction. The prognosis in any case 
where the symptoms have become marked ia most unfavourable. 

K. Aivi\i iyphUiUc meniiigihs, with a symptom-complex closely resembling 
that of tuberculous meningitis, has been reported on many occasions (see 
pp. 1580, 1587). 

5. Paralym of cranial nervet . — ^This common and often isolated symptom 
of nervous syphilis may result from sclcrcming basal mcninptis or from the 
presence of a gumma in the course of the nerve. Several of the nerves may 
be involved togetber in one patch of meningitis. Any of the cranial nernu 
may be affected from the olfactory to tbe hypoglossal, but the third or oculo- 
motor nerve U by far the most frequently attacked. 

Treatment — The treatment of the above coBditiona is that approprwte 
for nervous syphilis in general (p. 1659]. The combinwl administration 
of mercury by inunction or of bismuth by intramuscular injection with arsenic 
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compoandfl by intravenous injection gives the best results. Iodide of 
potassiura is olso of valui* and should bo administered over a long period. 


(7) Other Forms ov ME>nKorris 

Meningitis due to the typhoid bacUlos is a rare malady. It may occur 
as a primary diaease, but is usually a complication in the course cf enteric 
fever. It is to be romcrabered that white many casca of enteric fover present 
cerebral 8}Tnptom', In very few can meningitis be proved to The 

nicninpcal ciudation. generally eerous. is somcfimes purulent. The cerebro* 
spinal fluid contains lympbtfcytes, and the t^-phoid bacillus is present. The 
symptoms resemble those of acute meningitis in general. The diagnosis 
depends upon the presence of enteric fever, of Widal's reaction and the 
di^overy of B. typhosus in the cerebro-spinai Quid. The malady is generally 
fatal, hut a considerable number of recoveries have occurred, especially 
in children. In rare cases symptoms of meningitis occur in the course of 
rheumatic infection, and Poyot-on and Paine have brought fonrard evidence 
that such symptoms are the result of infection of the meninges with the 
Diplococcus rheumalieui. The term “ serous meningitis ” is applied to 
those cases of meningitis in which the cerebro-spinal flmd is cleat and sterile, 
lu such cases recovery is the rule, and the symptoms ore not rarely rapidly 
relieved by lumbar puncture, 


MfiKncoiSM 

The term " meoingism ” is used for a group of cases which present sym- 
ptoms of meuingitis and in which no pathological change can be found either 
m the cerebro-spinal fluid, or, if death occur, in the meninges or cerebral 
tissue. It U met with in children in a&sociation with acute febrile diseases, 
and is presumably due to the toxin present. Recovery is usually rapid and 
complete. 


HYDROCEPHALUS 

Definition. — ^The term " hydrocephalus ” denotes an abnormal accumula- 
tion of cerebto-epinal fluid within the skull. This may be confined to the 
ventricular cavities, ^ving rise to the variety known as internal hydro- 
cephalus ; or it may involve both the ventneuiar and the general subarachnoid 
spaces. This distension is associated in many oases with an expansion of the 
cranial bones and enlargement of the skull. 

General Considerations. — Theoretically this abnormal increase of fluid 
may result from one or more of three causes, viz. ; (1) exce-ssive production of 
fluid ; (2) interference in the normal flow of fluid ; and (3) defective absorp- 
tion, The fluid b normally produced by the choroid plexu-sea of the ventricles, 
and flows through the ventricular system into the general subarachnoid space 
by way of the foramina of Luschka and Majcndie in the roof of the fourth 
Ventricle. It then filb the basal cbtema and, passing forward between the 
tentorium cerebelli and the brain-stem, flows up over the cerebral hembpheres 
to be absorbed by the arachnoid vilfl, which project into the walls of the 
venous sinuses and discharge their contests into the’ venous blood stream. 
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Some of the fluid passes downwards into the spinal subarachnoid space but it 
is estimated that only one-tenth of the flaid is absorbed from arachnoid vQli 
in the spinal spaces. 

Of the causes of hydrocephalus the most important and the one of which 
wc have the most precise Imowlcdge is obstnictiou of the normal cctebro- 
rainal flow, and it is_evident that this obstrnction may occur at several 
mfferent points and be produced by a great variety of pathological causes. 
Some of these are known and some remain obscure. It will thns be seen that 
hydrocephalus is the end result of a variety of causes and until our knowledge 
is more complete^ it is most satisfactorily classified on a clinical basis and 
described as a number of clinical pictures which recur with some frequency. 

The following principal varieties of hydrocephalus are met with : (1) con- 
genital hydrocephalus ; (2) chronic acquired hydrocephalus ; and (3) acute 
acquired hydrocephalus. 

In the majority of cases in which genera! atrophy of the cerebral tissues 
occurs, fluid accumulates both in the ventricles and in the subarachnoid 
space ; but such compensating enlargement b not to be regarded os, in any 
sense, of the same nature as true hydrocephalus. Such accumulation of fluid 
b found in cases of cerebral diplegia, general paralyab of the insane, cerebral 
artcriosclerosb, and chronic atcohoii^, and it also occurs in the brains of old 
people. It is merely the result of wasting and shrinkage of the bruin tissue, 
ana the accumulation of fluid takes place to order to nil the space which is 
vacated within the rigid skull 


(I) Co.^'CE^•r^aL IlyonocErnAtus 

.ffitiology.— Kereditaiy influences ate of importance in the causation 
of congenital hydrocephalus. Thb disease frequently affects several children 
of the same parents, and it may even appear as a strildDg familial dbease, 
affecting members of several generations of the same etook. Spina bifida, 
meningocele and hydromyelia arc of frequent occurrence in association with 
thb condition, and irregular or arrested development of the brain-stem and 
cerebellum, particularly the Amaldo-Cbiarj malformation, arc common. 
Among other bodily abnormalities not infrequently assoebted with the 
affection mar be mentioned hare-lip, cleft-palate, talipes, recta! and testicular 
ectopia, and imperforate anna. In a few cases definite syphilitic lesions 
of trie ependyma of the brain-stem in the region of the aqueduct or fourth 
ventricle have been found. In manv cases the wtiologv lemains completely 
unknown. 

Pathology. — ^The quantity of fluid which b found in the ventricles after 
dwth varies greatly, usually befog 15 to 20 ounces. In long-standfng 
with meat cranial cnla^cment, very la^e quantities Lave tccu met with. 
The character of the fluid does not nsually greatly differ from that of nonnsl 
cerebro-spinal fluid. Its specific gravity varies from 1003 to 1010. It b clear 
and colourless, or occasionally slightly yellow. It contains a very small 
quantity of albumen and a normal quantity of chlorides. The dilatation of 
the lateral ventricles b mere cxtensiTe than that of the third and fourth 
ventricles, and b usually symmetrical npon the two sides. It affects the 
bwy more than the comna of the ventricles, so that the central cortex is roost 
thinned. The foramina of ilooro are greatly enlarged and the anterior pillars 
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wasted. The convolutions are flattened and the eulci indistinct. The thick- 
ness of the cerebral substance is much reduced. In advanced cases the 
cerebral hemispheres have the appearance of thin-walled sacs, which collapse 
entirely when the contained fluid is allowed to escape. In a few cases the 
aqueduct has been found closed as if by an antecedent ependymitis. 

Symptoms.— In congenital hydroccphalns the enlargement of the head 
is the first noticeable feature. It may take place during intrauterine life, 
and it may bo so great as to make delivery impossible without destruction of 
the head. More frequently the cranial enlargement, not noted at the time of 
birth, becomes evident during the first weela of life. The increase usually 
affects all the diameters of the cranial cavity, and is most marked at the 
vertex and least at the base. Trousseau compared the opening out of the 
cranial bones, which occurs as the head enlarges, to the falling back of the 
petals of an opening flower. The forehead is large, rounded, and projects 
forward, the temporal fossso arc obliterated, and the parietal eminences 
carried backwards. The vertex is often somewhat flattened, as also may be 
the occipital region. The direction of the external auditory meatus alters 
yrith the increasing size of the head ; normally directed obliquely forwards 
it comes to look directly inwards or even obliquely backwards in severe cases. 
The head is frequently aswnmetricaL The sutures may be widely open, 
and then there is marked bulging along these lines and at the foixtanelles. 
The skull may attain enormous dimensions, and it may be beyond the child's 
power to lift or even move the head. Many eiamples are recorded in which 
the circumference has been from 60 to 90 cms. The face is characteristically 
triangular, contrasting markedly with the forehead. 'Wasting of the facial 
subcutaneous tissues and retarded development of the maxilla and mandible 
often reader the contrast still more strimng. Bulging of the orbital plates 
of the frontal bones nresses down the eyebalU, so that the pupils become 
more or less covered oy the lower lids, and a band of the sclerotic may be 
visible between the iris and the upper lid. The hydrocephalic child often 
uses his hands to depress the checks, and so draws down the lower lids out of 
theposition which they impair the line of vision. The hair of the head becomes 
scanty, the subcutaneous veins of the scalp are often greatly developed and 
distended, and sometimes a vortex of distended veins radiates from the 
region of the anterior fontanelle. Percussion of (ho skull gives a character- 
istic, hollow, “ cracked-pot ” note. 

The general nutrition is poor, and bodily development retarded in pro- 
portion to the severity of the effect of the hydrocephalus upon the nervous 
system. The nervous symptoms which appear during the course of congenital 
hydrocephalus are both variable and inconstant, depending upon the severity 
of the condition and the rate at which it progresses. They may bo summed 
up in the following list in order of frequency : convulsions, mental failure, 
spastic paralysis of the limbs, optic atrophy, deafness, nyatagmus, headache, 
papilloedema, and vomiting. There is no constancy regarding these symptoms. 
Convulsions may be absent, and mental acnity may be unimpaired. Spastic 
weakness occurs in less than half the cases, optic atrophy still more rarely, 
and papillcedcmn is distinctly unusual. 

Convulsion. — ^While it is to be borne in mind that the whole course of 
hydrocephalus in cWldren may run without the occurrence of convulsion, 
yet in the majority of cases this symptom is conspicuous. In some of the 
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poat-oatal cases the syniptotna of cerebral disorder are ushered in hr con- 
v^ion, and it is probable that in zuany cases aach convulsions are tlie im* 
raediato espreasions of tbo morbid prooesa, of which the primary hydro- 
cephalus is the final result. The convmaions which recur at inter^•als through- 
out the course of tho majority of casea of bydrocephalus result from n condition 
of functional instability of the cerebral cortex, which long-continued increased 
intracranial prewrare brings about. The convulsions are usually general, 
with loss of consciousness. 

Mental impaimcnt. — deprees of mental reduction occur, from the least 
noticeable to complete idiocy. The more severe forms arc met with in ca®es 
when cerebral agenesia and porencephaly are associated. The psychical 
reduction is less prominent the greater the age at which tho symptoms com- 
mence, and, as a mlc, the intelligence is far greater than the severity of 
ssTaptoros (cranial enlargement, paresis, etc.) might lead one to expect. 
Cerebration is usually slow and the disposition placid, atul periods of somnol- 
ence arc of common occurrence. 

The effect of long-continued ventncuUr distension in many 
cases is to cause degenerntiou of the pyramidal system, and, according to its 
degree, the latter entails bilateral spastic paralysis with coutractorc. The 
first signs of the onset of this event are exaggeration of the deep reflexes, and 
tho change iu type of the plantar reflexes from the flexor to the extensor 
rcsjionse. The lower e.xtremUics arc affected earlier and to a greater extent 
tbun are the upper, and at one period of the disease o case may present tie 
meture of cerebral diplegic rigiditr comparable with that of Little's disease. 
The upper extremities are affected later. The paresis of the limbs is almost 
always symmetrical and equal upon the two sides Renribility is generally 
normal. 

Vision is interfered with in a considerable proportion of the coses. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upon the inner borders of the couverging optic tracts, may cause bitemporal 
hetnianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progre.ssing to complete blindness and complete optic 
atnmhy. 

In rare cases, optic atrophy is the result of papillocdema. Btrabismus Is 
commonly present and it b most frequently convergent. Nystagmus is met 
with in the subjects of hydrocephalus who arc blind from optic atrophy, on_d 
it b of frequent occurrence in long-etamling casw in which spn.stic pareris is 
well marked. 

Headache b rarely complained of, and never dominates the clinical picture 
in children, and b never so severe and persbtent as that arising from the 
presence of an intracranial growth. Cerebral vomiting w of comparatively 
rare occurrence. 

^Vhen one considers tbo profound anatomical alterations which take place 
in the advanced stages of the dmease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellam, 
brain stem and cranbl ners-es b ea.sily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, ano^mb and paralysis of cranbl nerves, are the 
most important of snch unnsual symptoms. 

The signs of failure of the nerrotu system as a whole usher in the fatal 
result in severe cases. Tor aome day* or perhaps weela before death, bsbe- 



HYDUOCEPIULUS 


1695 

hide 0147 become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wastmg, the deep reflexes disappear, and the sphincter mcchan- 
i’lm loses its control and subsequently its tone. 

Diagnosis. — On account of the chsraeteristio appearances of the skull 
this seldom presents any difficulty, though in childhood only a careful history 
mil serve to differentiate the congenital from the chronic oequired type of 
hydrocephalns. The enlarged skttll of rickets is recognised by its different 
conformation, by the absence of nervous signs, with the possible exception 
of convulsions, by the absence of the characteristic change in the percussion 
note, and by the presence of other mclutic signs. The rare condition of 
mscroccphaly is not associated with any distorHon of the relative pro- 
portions of tlio skull. It should be remembered that an abnormally large he.id 
13 hereditarj* in some families. 

Prognosis. — In all severe and progreasive cases the prognosis is hopeless. 
In some of the milder cases the process becomes arrested, and the patient 
may attain to adult life with the possession of all his faculties. In cases in 
which the disease becomes stationary, the prognosis as regards rocmtal capacity 
and the continuance of recurring conroilrions hfl.s to bo considered. If the 
mental capacity at the time of the arrest ia fair, it is not likely to deteriorate 
further, unle .03 epilepsy ia established. ^Vh€n mental reduction is marked 
at the time of arrest, any appreciable degree of improvement cannot reason- 
ably ho expected. A certain number of cases of mild congenital hydrocephalus 
cease to progress and the symptoms retrogress and disappear permanently. 

Treatment.— In those cases in whicu there is eviaence of congenital 
syphilis the employment of antisyphilitie treatment is indicated. 

The rcsulta of surgical interference for the relief of pr^uie or to attempt 
the re-establishment of a way of escape for the ccrbero-spinal fluid have been, 
up to the present, so unsatisfactory, that many writers and authorities con- 
sider such measures unjustifiable. It abould be remembered, however, 
that in severe and progressive cases one is dealing with a necessarily fatal 
malady, and a few encouraging results have been published, which appear to 
justify further investigation. Ventricular paracentesis is u.3elcss, as any 
relief which results is only temporary and it is not without danger if the 
intraventricular prc.s.sure is raised. 

(2) Chbonic AegontED Htdrooepualtis 

Etiology. — ^Hydrocephalus, usually of the internal type secondary to 
obstruction in the cerebro-apiqal fluid pathway, may result from a variety 
of causes. Foremost among these is meningitis, especially tlie posterior basic 
meningitis of infancy and early childhood, but it may result from any type of 
laeniBgitis in which recoveryfrom the initial disease takes place. It is caused 
by occlusion of the foramina of Luschka and Majendic, and results in a 
uniform distension of the entire ventricular system. Another group of cjues 
depends upon a primary, non-neoplastic stenosis of the Aqueduct of Sylvius, 
as described by Stookey and others. Some of these cases snow a proliferaf ion 
of the 8ub-ependymal glia with constriction of the lumen of the aqueduct. In 
others the ependyma may undergo proliferation with the development of 
tufts which project into the lumen of the canid and form valve-like obstructions 
to the flow of fluid. Again, in others the lumen itself may he split up into n 
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nomber of mlnnte cimnnels liardiy visible to the naked eye. The ultimate 
cause of this aqueductal atreeia is nnlmomi. In a third group acquired 
hydrocephalus results from the presence of neoplasms of slow growth which 
ODstruct the ccrcbro-spinal fluid channels ; of these the slowly gtowinii 
cerebellar astrocytomas of early chlMhoc^ are the most important. Other 
causes are cysts and slowly growing tumonw of the third and fourth ventricles, 
gupra-Fcllar (Kathke ponch) cysts, and jnneal or other tumours of the mid- 
brain. 

Symptoms. — The a^vmptoira of chronic acquired hydrocephalus depend 
largely upon the age at which the process Btarts, If the malady begins in 
early infancy the picture is in all respects similar to that of congenital hydro- 
cephalus. If it occurs in early childhood before the sutures of the skull have 
become fused and the hones of the vault indistensiblc, the picture is that of 
moderate hydrocephalus combined with the enuptoms and signs of raised 
intracranial pressure. 

Pressure symptoms often begin abruptly after the signs of hydrocephalus 
have been priwent for a considerable time. Prominent among these are 
headache, usually paroxysmal in character, vomiting, strabiamus, and double 
virion. In such cases papillodema is common and if left unrelieved le-nds - 
to failure of vision from consecutive optic atrophy, which may come on irith 
very great rapidity. In long-standing cases mental failure may occur, and 
weakness and inco-ordination of movement from a combination of disturb- 
ances of the p^amldal and cerebellar systems. There may be considerable 
arrest of physical development, and in cases extending into later childhood 
puberty is commonly delayed or complete infantilism mav persist. 

Treatment.>-In some cases of acquired hydrocephalus the cause can he 
removed by surgical operation and cure may result. To thb categor>‘ belong 
those due to tumour or cyst formation. Wrious metliocU of re-establishing 
the ccrcbro-spinal fluid flow have been devised in cases of stenosis of the 
aqueduct or occlusion of the meningeal foramina, but reports of successful 
results are few. As in congenital hydrocephalus, the diiTercot forms of ventri- 
culostomy have proved disappointing and external decompressions usually 
only aflbrd temporary relief, qm'c&iy IbHowetf by the added compricafion.s of 
cerebral herniation. 


(3) Acute Acquiked Htdbocepiialus 

This condition results from rapid and severe obstruction to the flow of 
rerebio-spinal fluid in subjects whose skulls arc no longer capable of expansion, 
or in the case of children when the expansion of the skull cannot keep pace 
with the ventricular distension. Therefore, unlike the congenital and the 
chronic forma of hydrocephalus there is little or no enlargement of the head 
and the c!imc.il picture is that of raiseil intracranial pre.'*snre, usually without 
localising signs. 

iEtiology. — In former times the term acute Lydroccphalua was applied 
to tuberculous meningitis, and ventricular distension indeed plays an im- 
portant part in the evolution of this malady. The use of the term in this 
connection has, however, fallen into disnse. The common CAnsc of the con- 
dition ia new formation within the skull in such a position xs to obstnict the 
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floff of cerebro-spinal floid. It is thus most often met Tdtb in tumours of tho 
tliird and fourth ventricles, and of the posterior cranial fossa. 

Symptoms. — ^These ore the general symptoms of increased intracranial 
pressure of rapid onset and great severity. The majority of cases present 
themselves with the symptom-complex of headache, vomiting and papill- 
cedema without signs of any local lesion of the hemispheres or cerebellum. 
In severe cases proptosis mar bo present ; distension of the veins of the scalp 
may be seen ; and the sknlf commonly has a characteristic “ cracked-pot ” 
percussion note. Radiological examination may reveal a mottled appearance 
of the vault resembling that of beaten silver, and there may be some decalci- 
fication of the posterior clinoid processes and general flattening of the cavity 
of the sella turcica. The diagnosis is confirmed by ventriculography. 

Treatment. — This is essentially that of the underlying cause. 


(4) Otitic Hydrocepealtjs 

This term baa been used to describe certain cases of raised intracranial 
pressure occurring in the course of imddle-ear suppuration, which appear 
to be due to an abnormal accumulation of cerebto-spinal fluid. 

The condition usually occurs in children, and has to be distinguished 
from cerebral abscess. Headache, vomiting, papillmdema and squint are 
common but, unlike cases of abscess, there ia httic, if any, toxoimia and 
the cerebio-spinal fluid remains normal e.Tcept for an increase in its ptessore. 

There is evidence that the condition is caused by a non-suppurati^'e 
thrombosis of the cortical veins or venous siuuses, and similar cases have been 
described as a complication of other localised infective processes, e.g. tonsillar 
Infections. 

The illness runs a benign course, and complete recovery normally ensues, 
llic intracranial hypertension may be controllra by repeated lumbar puncture. 


ENCEPHALITIS 

Inflammation of the brain may be met with under widely dHTercnt clinical 
associations. It may occur as a primary disease or as a complication of 
known infective processes, aflfecting the system locally or generally, and 
it may occnx as an associated event in diseases of the meninges. As a primary 
condition it is met with in a variety of virus diseases of the nervous system, 
pre-eminent amongst which is encephalitis lethargies. These are described 
m a later section. Encephalitis is a constant result of trauma to the skull, if 
this be sufficiently severe. It is found as the result of infection of the brain 
with pyogenic organisms, derived either from local sonrees of infection in the 
neighbourhood of the brain or from pysemis, and it may then be either sup- 
purative (brain abscess) or non-suppurative. It may occur as a complication 
of many of the acute specific fevers, especially measles, vaccinia, and mumps. 
In these the encephaUtis may only be a part of a general inflammation of the 
nervous system — an encepbalo-myeliUs. Acute encephalitis may be found 
in rare cases as the sole manifestation of cerebral sypbihs. 

In all forms of menin^tis there is soma degree of extension of the inflam- 
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(uatiou iutti tlie brain tissue, and tbia assumes an important degreo in tuber* 
tfulous meningitis and in some cases of epidemio cctebro-spinal meningitis. 

Tie sjTuptoms common to aii forms td encqjbaYitis ate tbe gencnd 
symptoms of eevero intracranial disease— lieadaclie, eomnolence, coma, 
irritobilitr, delirinni, conmisions and Tomiting ; and, in addition, local 
symptoms of irritation and paralysis, the precise natnre of which is deter* 
mined by the position and ejrtent of the legions. 


(1) Ceekbbal Abscess 
Synonym.— Suppuiativo Encephalitis. 

.Etiology. — Suppuration withm the brain is never primary, but ii tiic 
result of extension of infection from neighbocring tissues or through the blood 
stream from foci of infection in distant organs. In rare cases, the original 
focus of infection is undiscoverabte. 

The following arc the important causal factors : 

!. Direct infection from infected regions in the immediate vicinity 
(adjacent abscess ). — The important caase of infection is any form of infective 
disease in the bones or soft tiesoea of the head and neck, From CO to 70 per 
cent, of all cerebral abscesses arise in this way. By fur the most common 
cause is chronic euppuration in the middle ear and petrous temporal bone, 

f articularly when tfiis is complicated by a buperimposed acute infection, 
nfectiou of the frontal or other accessory imsal sinuses is eecoiid only in 
importance to middlc'car disease, and chronic infections of the bones of the 
t-kul), suppuration of the scalp, orbital cellnlitis, carbuncles of the neck snd 
face ore other causes. 

Adjacent abscesses nre usually solitary and (.oinmonly occur in the pert 
tif the brain in closest proximit}* to the primary focus' of disease. Thus, 
abscesses secondary to ear disease are usually situated in the correspoudiug 
temporal lobo or cerebellar hemisphere, those resulting i^rom disease of the 
nasal sinuses in the fronts! Inbcs and so on. Exceptions to this generalisation 
are, however, met with. 

The exact manner in which the inlection spreads to the brain prohahiy 
varies in different ca^cs. In some it occurs by a septic thrombosis of a rein 
communicating between the infected region and the underlnng brain. Ib 
others the organisms gain access to the brain substance by spreading along 
the perivascular sp.ice*i from a localised area of meningitis evokefl by the 
primary disease. In others still there may b«‘ direct spread by continaity 
through the jiroeess of “ ulceration ” of the •rurfacc of the brain deocrilaid by 
JJncEwen. when the primary disease affects the upper surface of the petrou** 
bone the abscess is commonly situated in the temporal lobe which may be 
adherent to the tegmen tympam, while if the postenor surface of the petrOM 
Ikiuc is affected, th" abscess is usnally in the cerebellum. In cases both of 
direct extension and spread through the perivascular spaces, the cerebro- 
Dpinnl fluid shows the presence of leucocytes, predominantly polvmorpho* 
nuclear, during the stage of invasion, indicating that the meninges have wen 
involvwl even though no symptoms of meningitis are present. The organism’ 
responsible are commonly streptococcus, pneumococcus, or stapbylococcflS- 
The infection may be mixed. Other pyogenic organisms may be found, ami 
rare cases are cawed by streptothrix imectron. 
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2. Fyamic Abscesses resulting from infection through the blood 

stream are termed “ metastatic or httmatogemus ahsccssct ” and comprise from 
20 to 25 per cent, of the total. They commonly arise as a compUcation of 
chronic suppuration in the cheat, such os broncliiectnsis, empyema, or lung 
abscess. Less commonly they occur as a complication of chronic bone disease, 
puerperal septicajmia, acute infective endocarditis, or other septicaimic 
conditions. Subacute bacterial endocarditis may lead to multiple embolic 
foci of encephalitis but not to actual abscess formation. Barely metastatic 
abscesses may arise from localised suppuration in remote parts, such as the 
liver and appendix, where there has been no evidence of a pytemio state. 
It is probable that the 10 per cent, of coses of cerebral abscess in which no 
primary cause can be found fall into this category, the original focus of disease 
having undergone complete resolution. 

Metastatic abscesses are commonly multiple but may be solitary. They 
are usually situated in the cerebral hemispheres and originate at the junction 
of the cortex and subcortical white matter or in the central grey maKses. 
They are rare in the cerebellum and braimstem. The organisms responsible 
are streptococcus, staphylococcus and pneumococcus and mixed infections 
may occur. 

3. Tfauma. — Traumatic aljsces.»st-^ may result from iwnctrating wounds 
of the skull, particularly when fragments of meta), clothing, bone and scalp 
arc carried into the brain. Such cases are extremely rare in peace but assume 
considerable importance in times of war. Fracture of the base of the skull 
may permit infection to gain access to the brain from the middle car or naso* 
pharynx. Fractures involving the inner wall of the frontal sinuses or crihri* 
form plate may he followed by the development of a cerebral abscess after a 
long latent interval. 

Patho]ogy.*~>Ccrcbral abscesa — whether adjacent or metastatic m origin 
— '-usually commences at the junction of the cortex and the subcortical white 
matter. As it increases in size the surrounding bruin tissue is displaced and 
.severe distortion of the brain and ventricular system results. The com- 
monest site is the temporal IoImj, and approximately half of all cerebral 
absce-sses arc found in this region, a reflection of the importance of i-niddle- 
ear disease as an tctiological factor. The frontal lobcH and the lateral lobes 
of the cerebellum are other areas frequently offected. Abscess in the parietal 
or occipital lobes or brain-stem is rare. 

If it has been left unmolested until the patient’s death a cerebral abscess 
may attain the size of a hen’s egg or even of a large orange but many lead to a 
fatal outcome before they attain sacb dimenstoo^ Tie cavity contains thick 
greenish-yellow pus, which is often extremely fetid. Commonly the abscess 
cavity is multilocular, and its interior is usually of a greyish-green colour 
and ^vered with adherent purulent debris. The abscess w'nll varies greatly 
in character with the age of the abscess. In cases of recent origin there may 
be only a slight line of demarcation between the ragged, irregular cavity and 
the surrounding brain. If the abscess has been present for a few weeks a 
well-defined capsule can be seen and this can often be felt by the e;^loring 
cannula at operation. In chronic cases the capsule may become so thick that 
the whole abscess can be shelled out of the brain without rupture. The pus 
in such an abscess may become inspissated and sterile. The whito matter 
for a wide area surrounding an abscess is very cedematous, and may contain 
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areas of softeotnc and fresh abscess formation. The more acute the abscesa 
the more marked is the surrounding <cdema. The surface of the brain over- 
lying an abscess often shows a localised area of meningitis with Hakes of 
purulent lymph adherent to the pia mater. 

The earli^ stages of the development of a cerebral abscess seldom come 
under direct observation but there is eveir reason to suppose that the initial 
process is the development of an area of encephalitis around the nidus of 
invading organisms. In this area there is a mobilisation of inflammatory 
cells, with dilatation of capillaries and OMlema. Gradually liquefaction an<! 
pus formation take place in the centre, while a fibroblastic reaction at the 
periphery gives rise to the abscess wall. Outside this again is a neuroglial 
proliferation together with a diffuse inflammatory inflUration of the brain 
flubstance and perivascular spaces. 

Many cases of abscess arc associated with a terminal spreading meningitis 
and in a proportion of cases rapture may have occurred either into the ventricles 
or the general subarachnoid apace, a complication which is invariably fatal 
within a few hours. In adjacent abscesses it is not uncommon to an 
associated subdural or extradural abscess, which is invariably in direct 
contact with the primary focus of disease. 

Symptoms.— -A cerebral abscess has its origin in inflammation, and con- 
etitutes, when developed, a foreign body within the skull. Death may result 
from the effects of continually increasing mtracraniul pressure and wide 
interference with cerebral function, or from tho spread of the infection from 
the abscess to the meninges and general subarachnoid space. The symptoms 
may be grouped in four classes : (I) Those of local suppuration ; (2) those of 
increased intracranial pressure ; (3) localising signs dej^ndent npon the 
position of the abscess ; and {i) tbo«c of the termniul extensionof the infective 
proccas. 

The onset of symptoms is usuall> extremely insidious aud is apt to bo 
os'crshadowed by those of the preceding disease. The usual sequence of eventa 
is that a case of mastoid suppurstiou or frontal ainuaitis does not progress 
quite as well as it ehonld do as judged by the local condition, and gradually 
tne picture of cerebral abscess makes its appearance without it ever being 
possible to state with certainty where the original illness ended and tho 
complication began. Similarly with blood-bomc infections it is seldom 
possible to determine with precision the time at which an abscess liegan to 
form, although occasion.sUy a rigor may mark the time of onset. 

The earliest and moet constant symptom is headache. This is charncter- 
i-jtically intermittent in the earir stages, felt across the forehead and in the 
occipital region irrespective of the site of the absce-ss, espeemUy on rising in 
the morning and accentu.ale<l by coughing, sneezing or stooping. The pain 
attains to an agonizing degrer of intensity and gradually becomes more 
prolonged, frequent and severe until drowsiness begaius to dim its severity. 
In some cases a considerable degree of local pain and hyperesthesia to touch 
or pressure may be felt over the site of an aoscess. Occasionally during the 
months in which a slowly developing abscess is forming there may be periods 
lasting a day or two of intense occipital pain, nuchal rigidity, vomiting and 
fever. These disturbances may pass as ** bilious attacks ” or “ influenza," 
but are in reality due to meningeal irritation eet up by a deeply seated infec- 
tion. Vomiting is a common early aymptom. It usually occurs with the 
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teaiUcbea but, especially ia cases of cerebellar abscess, it may arise suddenly 
and with great violence in the absence of any other symptoms. Mental 
changes arc common. These vary from slight lassitude and a vague feeling 
of miwellness to drowsiness and ultimately coma. Delirium is common 
during periods of meningismus. Double vision is often complained of, and 
is usually an intermittent uncrossed diplopia on lateral deviation of the eyes 
which results from weakness of one or both external recti. 

Symptoms o/ focal dwturhance of the nervous system are less constant 
and usually later in occurrence than the symptoms of general intracranial 
disorder. Epileptic disturbances of any Idn^ may occur with abscesses in the 
cerebral hemispheres, taking the form of generalised convulsions, focal 
fits or petit mal attacks according to the site of the lesion. There may be 
weakness on one side of the body or in one limb, or sensory disturbances of a 
similar dbtribution. Disorders of vision due to the presence of hemianopia 
may he encountered and disturbances of speech are common in abscesses of 
the left temporal lobe. ^Vhere the cerebellum is involved the patient may be 
aware of awkwardness of voluntary movement, particularly with regard to 
standing and walMng, and giddiness may be complained of. 

The patient usually has a strikingly sallow, earthy complexion with a 
slightly cyanotic tint abont the Ups and nose. The tongue is thickly coated, 
the breath extremely offensive, the lips dry and cracked and often bleeding 
from beiag picked. Tic temperature chart is usually characteristic. Fever 
is present hut of a very low degree, seldom rising above 100® and often being 
subnormal for a day or two days at a stretch. ^VhenitrisesabovelOI®itwill 
usually be found that this rise is coincident with symptoms of meningismus. 
Ri chronic cases the patient may appear to be completely afebrile bnt careful 
recording will luually demonstrate an occasional rise to 99® or 100®, sometimes 
at intervals of many days. Equally valuable is a record of the pulse-rate. 
This is almost alwa^ unnaturally slow and in no intracranial condition with 
the possible exceptions of extradural and subdural luemorrbago is this de- 
pression of the pmse-rate so constont as in cerebral abscess. In persons with 
a normal rhythm of 78 to 80 per minute the poise may often be found to fall 

E rogtessivcly over days or weeks to 60 or fewer beats per minute. With the 
radycardia is associated a similar but less striking fall in the respiration rate. 
The mental state is often characteristic. It is best defined as one of irritable 
drowsiness. Left alone the patient will remain quiet for hours together with 
eyes closed, only rousing occasionally to cry out with intense paroxysms of 
headache. Any attempt at examination is met by a fretful opposition and 
lack of attention which in the early stages arc only too often thought to be 
due to sheer had temper. Mental retardation is more often met with in this 
than in any other intracranial disorder. A question put to the patient may 
remain unanswered, as if unheard, for a minute or more and then, just when 
it is about to be repeated, a perfectly appropriate answer will he given in a 
petulant voice. The patient may often be seen tentatively covering first 
one eye and then the other on account of double vision and m such cases an 
obvious internal strabismus may he present. 

The optic fundi in cases of cerebral abscess commonly show papillcedema 
if the condition lasts for more than a few weeks. The swelling of the di^ 
may come on with great rapidity and attain 3 to 4 dioptres of swelling with 
numerous hjcmorrhages durmg the coarse of a few days. It not infrequently 
51 
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continues to increase in eeverity for come dap after the abscess has been 
dramed and may even appear for the first time during this period. Some 
degree of neck rigidity ana a vcakly positive Kemig’s sign are not uncom- 
monly met with, particularly when the abscess is situated in the cerebellum 
or wlien an appreciable degree of meningeal reaction is present. Local 
tenderness of tbe skull to firm pressure or percussion is a common finding 
and may afford valusblo help in localising the abscess in doubtful cases. 
The patient may rapidly become emaciated to a remarkable degree, especi- 
ally when tbe abscess is in tbe cerebellum. 

Localising signs will naturally vary with the position of the abscess. 
Temporal abscess usually begins in the inferior portion of the lobe and extends 
upwards and forwards, V^cn situated on the left side in a right-handed 
person one of the earliest focal disturbances to occur is disorder of speech. 
At first this takes the form of diflicnity, then of inability to name objects 
correctly ; later, difficulty in understanding spoken and written language and 
paraphasia make their eppcarauce. Naturally speech disturbances are not 
met with in rigbtrsided temporal lobe nbscesees eacept in strongly left-handed 
persons. Another early sign of temporal abscess is distnrbanee of the contra- 
fateml fields of vision. This nearly always takes the form of a congruous upper 
qnadrantic hemianopia which gradually spreads to involve the lower quadrants 
nntil a complete hemianopia is present. As the abscess extends forward 
towards the motor projection fibres weakness of tho opposite side of tbe face 
of a supranuclear type develops, to be followed by similar weakness of the 
contralateral arm and then of the leg nntU a complete hemiparesis may be 

f wesent with characteristic increase m tbe tendon reflexes, diminution or 
OSS of the Abdominal reflexes and an extensor plantar response. Contra- 
lateral sensory dlstorbaoces may be met with but they are late to appear 
and by no means common. Epileptic disturbances may occur in temporal 
lobe abscesses and when these are deeply situated the fits may assume a 
characteristically uncinate form. 

Abscesses in the frontal lobes are on the whole more silent than those 
in the temporal lobes. ^Vhether adjacent or metastatio in origin they usually 
originate well forward in tbe prefrontal areas and may attain a very large 
size without producing any localising eigns whatever. Mental change of the 
kind already mentioned may be an anduly conspicuous feature. Apathy and 
forgetfulness may bo marked and an early loss of sphincter control may be 
noted. As the abscess extends backwards towards tno motor ares a contra- 
lateral hemiparesis develops involving face and arm before tho leg, and if tbe 
lesion is on the left side, an increaaiog degree of czeentive aphasia may be in 
evidence in normal persons. Epilejitio fits are not uncommon. 

Abscesses situated in the parietal and occipital lobes are rare. Except 
os a complication of osteomyelitis of tho sknfl they are almost invariably 
metastatic in origin. The most important local signs that they givo rise to 
are contralateral seiwoir loss of a cortical t^e in tha case of parietal lo^ 
abscesses and defects in tho contralateral fiefds of vision in those situited in 
tho occipital region. In cither cose epileptic attacks may occur. 

Cerebellar abscesses often present gre-at difficulties in localisation. The 
general symptomatology is moeh the same as in cases where the abscess 
u situated above the tentorium, tbongb on the whole the mental alteration 
is less and the vomiting and occipital pain mote marked in cerelwllat cases. 
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Nystagmus is a valuable sign whicb is seMom completely absent and some 
degree of weakness of a lower motor neorone type on the same side of the 
face is often present. Both these si^, however, may be found in cases 
with a localised area of meningitis in the posterior fossa without any abscess 
within the cerebellum itself. The most remible sign is the presence of hypo- 
tonia and inco-ordination of movement of the limbs on the same side of the 
body. In bed these changes aro most readily detected in the arms but, if the 
patient i.s well enough to walk, the inco-ordination may be very e%'ident 
in the gait. It is by no means unusnal for a cerebellar abscess to be present 
for many weeks without producing any detectable localising signs while the 
general condition of the patient leaves little room for doubt as to the presence 
of an abscess somewhere. 

The cerebro-epinal fluid is very seldom completely normal in cases of 
cerebral abscess and esaminatiou of the fluid can afford very valuable aid in 
the diagnosis of doubtful cases. Withdrawal of fluid is, however, by no 
means devoid of risk and may lead to a rapidly fatal result, either by pre- 
cipitating medullary failure or by causing the abscess to rupture into the 
ventricle. For this reason when the diagnosis Is not in doubt lumbar puncture 
shotild be avoided, and when there is a suspicion that an abscess is present 
the smallest necessary quantity of fluid only should be withdrawn through a 
very fine needle. The pressure of the fluid is raised and may reach a veip^ 
high figure. The first change to take place in the composition of the fluid 
is an increase in the amount of total protein from the normal 40 mgm. per 
cent, to €0 or even 80 mgm. per cent. With this is found a gradual increase 
in the number of cells to 10 or 20, and rarely more than 100 per c.mm. At 
first the cells are almost entirely lymphocytes, though an occasional polymorph 
may be identified in a long search. As the nnmber of cells increases the 
proportion of poljunorphs increases until they may constitute 10 per cent, or 
even 20 per cent, of the total. Finally, as the abscess approaches close either 
to the ventricle or to the convex surface of the brain such a brisk pleocytosis 
may be caused that the fluid becomes turbid in appearance but is still sterile 
on culture with a normal or only very slightly reduced content of chlorides 
and sugar. The finding of a turbid cerebro-spinal fluid in which no organisms 
are seen and which remains sterile on culture is always extremely suggestive 
of a cerebral abscess. 

Diagnosis. — The diagnosis of cerebral abscess should be made from other 
complications of suppuration in the vicinity of the brain, and from other 
expanding intracranial lesions, patticularly cerebral tumour. 

The varieties of intracranial complication of neighbourhood suppuration 
most likely to be confused with cerebral abscess are : 

1. Acute spreading meningitis. 

2. Localised meningitis, with or without an extradural abscess. 

3. Infective venous sinus thrombosis. 

4. “ Otitic ” hydrocephalus. 

1. Acute spreadinff tncniwg'tVw.— The differential diagnosis here seldom 
presents serious difficulty. The high, sustained fever, rapid pulse, delirium, 
aud marked neck rigidity all make the recognition of acute meningitis easy. 
Difficulty does, however, arise when a cerebral abscess is causing a brisk 
meningeal reaction and actual infection of the aubarachnoid space h imminent, 
lu BucU esAea the symptoms and sipis of tho two diseases are bkely to be 
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superimposed ou one another. The finding in such cases of n turbid flnid 
without Tisiblc organisms, which is sterile on culture, with normal salt ami 
sugar content is Terr suggestive of an abscess ivith an acute meningeal 
reaction. 

2. Localts^i tnentnjjitw. — Tlua condition often affords the tnost difficult 
problem in the differential diagnosis of cerebral abscess. In the presence of an 
acute infection on the outer aspect of the dura, especially if there is an extni- 
dural abscess as is so often th© case in mastoid disease, it is not surprising 
that there should be a brisk local inflammatory reaction of the Icptomeningcs 
on the inner aspect of the dura. This local area of meningitis may produce 
the same local symptoms nod eigas as an abscess in the s.'ime locality and if it 
involves the base of the brain may also give rise to all the signs of raised 
intracranial pressure by obstructing the normal circulation of cerebro-^inal 
fluid. In otitic cases this is particularlv likely to occur in the posterior fossa, 
thus simulating a cercliellar abscess. On the whole such c.ases come on more 
rapidly than abscesses and the symptoms and signs are more fluctuant. The 
temperature is usually higher and the pulse-rate more rapid than in abscess 
and the signs of meningeal imt.ition more marked. The central nervous 
signs are those which might be expected to result from a lesion on the surface 
rather than in the substance of the brain, for example, cranial ners’o palsies. 
There seems every reason to suppose that m some cases this localised men- 
ingitis Is capable of uodergoing complete resolution. On the other hand, 
it may be but the prelude of a general meningeal spread. 

3. In/fctive unous finu» thnmbons.—This condition seldom resembles 
cerebral abscess sufficiently closely to present serious difficulty in dis^osis. 
It is characterised by high, swinging fever with frequent rigors, intenso 
tozsmin and the other evidences of a pya>mio state. Tbero are no signs 
indicative of raised intracranial pressure' or of local disturbance of brain 
function, 

4. 0/iV/c h>jdroctj>halus (itco Hydrocephalus, pp. 1597 and 1G18).— Otitic 
hydrocephalus is a condition olmost confined to children and adolescents. 
It is characterised by the symptoms and signs of roiswl intracranial pressure, 
including papillindema, without aigus of focal damage to the brain. Its 
onset is more acute and the avmptoms more noicnt than in cerebral abscess 
and the patient’s general condition lielwccn paroxysms of headache remains 
remarkably good. Apart from an increase in its pressure and quantity the 
ccrcbro-spinal fluid is quite normal. 

Cerebral ab<>cess may be distinguished from cerebral tumour by its ossocia- 
tion with eunpurativc conditions elsewhere in the body, the rapid increase in 
symptoms, the general reaction of the patient and the changes m the cerebro- 
spinal fluid. Ill spite of these criteria, chronic cerebral abscesses ore not 
oytrated upon in the UAwt that they are trafc ntejAasma. 

Course and Prognosis. — The natural termination of a cerebral abscess 
which is not drained is iu the vast majority of cases the death of the patient. 
Cases of spontaneous evacuation of the pus through the car or nose are 
records! in the literature, and in a email number of cases the pus becomes 
inspb^ated and the capsule so enormously thick that the absce« may lie 
dormant in the brain for many years and become calcified. 8uch ab'ces-vs 
may later be removed bodily as cncapaided “ tumours.” the nature of wliich 
is only dtfcovcred afler acetion. Death takes place from acute meningitis 
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from spread of tbe infection to the general sabarachnoid space, or from rupture 
into the ventricle. 

Treatment. — The treatment of cerebral abscess is enrgical. The condi- 
tion is one of the greatest urgency, as death may occur at any moment. 
Surgical treatment should only be entrusted to an experienced neoro-surgeon, 
and direct drainage through the portal of entry, e.g. the middle eat or frontal 
sinus carries a high mortality. In the past the recovery rate has been low, 
but with modem neuro-surgical technique a Idgh proportion of recoveries can 
be obtained. 


(3) ExcEpnAUTis Letiujroica (see p. I60S) 


(3) Ekcepiiautis Associated with Acute Spccifio Fevers 

.^Etiology. — ^Acnte encephalitis may occur as a rate complication of a 
number of acute specific fevers, especially of the exanthemata. In some 
cases the brain alone may be involved but in others the nervous system may 
ho more widely affected and the picture is rather that of an encephalomyelitis. 
The fevers most commonly associated with thb complication ore measles 
and vaccinia but it occurs also with variola, scarlatina, mumps and variceUs 
and many other acute febrile disorders. The incidence of encephalic complica- 
tioms of these diseases varies noticeably from time to time. 

The exact relationship of the encephalitis to the preceding infection is by 
no means clear, nor is it certain that the cerebral complications of the different 
exanthemata are identical. The hypothesis that the exanthem merelv 
serves to activate some unknown causative agent, such ns a latent virus, is 
iriibout confirastha. It Diiist a)so be boroc io mind that aU cerebraJ com- 
plications of acute fevers are not necessarily encephalitic but may result 
from vascular occlusion by throrabosb or embolism, or from htemorrhage, or 
from meningitis. 

Pathology. — ^In a great many cases recovery ensues, and the pathology 
of the condition remains unknown. A coasiderablc number of cases of measles 
and vaccinial cncephalltb have, however, been subjected to full pathological 
examination and have shown a fairly constant condition of the nervous 
system, and the much rarer examples following other fevers have generally 
conformed to this picture. The brain and spinal cord show diffuse congestion, 
particularly of the white matter, sometimes causing petechial hiemorrhages. 
Numerous areas of acute demyelination occur, particularly in the peri- 
vascular zones. These are so constant as to have suggested the title “ peri- 
vascular myelinoclasis ” (Hurst) for this group of disorders. In addition 
there is a marked perivascular infiltration with round cells, and a more diffuse 
cellular reaction in the nervous tissue with mobilisation of microglia and 
proliferation of the astrocytes. 

Symptoms. — The time of onset of encephalic symptoms is fairly constant 
in each exanthem. In measles it is commonest towards the end of the first 
week, in vaccinia from 10 to 14 days after the vaccination, and in variola 
during the second week of the eruption. Common symptoms are drowsiness, 
increasing in severe cases to coma, headache, convulsions, cranial nerve 
palsies, dysarthria and dpphagia, and in some cases myoclonic or choreiform 
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moTemeots. Slight eigcH of mcoingeal irritatioQi each &3 seek rigidity, 
irritAbility and nhotopoobia, may occur and there may be an increase in the 
fever. PapUIa?aema may develop. In cases associated with myelitis marked 
weakness m the lower limbs with retention of urine is common. Loss of the 
alMlominal refleses and extensor plantar responses are frequent. The cerebro- 
spinal fluid b commonly under increased nre^rc, and shows an inercasa in 

f rotcin content with a mi/d lymphocyte pleocytosb (10-60 per cmm.)- The 
.ango colloidal gold reaction may be strongly positive and sometimes paretic 
in character. The content of sugar and chlorides is normal. 

Diagnosis. — The occurrence of symptoms of thb order at the significant 

f eriod of the different dbcaacs makes the diamiosis, in most cases, clear, 
t should be remembered, however, that acote mvers in children may deter- 
mine the moment of onset of tubcrculons mcningitb, and that vascnlar 
dborders map occur in a similar setting. 

Prognosis. — In cases which do not snccumb to coma or eomniblons during 
the first week, recovery is the rule and b nsuallp remarkably complete. 
Residual paralyses are exceptional. The mortality m vaccinal cases is from 
25 to 40 pet cent. •, that in measles and the other common exanthemata very 
much lower. 

Treatment.— Thb b symptoinaUc. There is no evidence that specific 
antisera, when available, effect the course of the nervous complications. 

4. ScmiDER’s Diskasb 
Synonpm.— Encephalitis periaxialis. 

Definition.— A malady characterised anatomically by a progressive and 
massive demyelinalion of the white centra of the cerebral hemispheres, pro- 
ceeding from a single focus or from two syniTnetrical foci, and prodncinc the 
clinical picture of progressively increasing failure of cerebral function, local 
at first, but advancine in terras of the fonclions of the contiguous regions 
which are next affected, by the spread of the disease from its BUrting-point. 

/Etiology. — Nothing is known of the e-saential nature of the dbcase, nor 
b it certain that all cases in'*lude(l ander this beading form a homogeneous 
group. Originally regarded c.s an inflammatory, probably an infective, 
cUseaso, the increasing evidence of its familial incidence suggests that it may 
be primarily degenerative. It has also been suggested that those cases in 
which an inflamnuitory reaction is present may be infective, and those in 
which it is absent — as it may be — degenerative. Many of the reported cases 
have occurred in childhood, even as early as the second year. The latest 
case was in the fifth decade of life. Tlie sexes aro equally affected. 

Pathology. — ^Tbe characterbtio lesion conabts of : (1) A primary' de- 
mvelination and, later, destruction of tho sxb cylinders of the central white 
suDStanccs of the cerebral hemispheres, which till very late spares the sub- 
cortical zone of white fibres ana tho radial cortical fibres, and produces a 
translucent jelly-like appearance tk the oval centres. (2) A very earl^T and 
perhaps primary overgrowth of the nenroglia, forming a feltwork, which b 
particularly mtensa round the vessels. (3) A general infiltration of the white 
matter of the brain with round cells, most of wWch are engaged in the removal 
of altered myelin or in the formation of neuroglial fibres. 

The process commences most commonly as symmetrical patches of 



SCHILDER’S DISEASE 1607 

demyeliiiation, in either occipital white centres, lesa frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence nntil the whole of the oval white centres becomes demyelinated. 
The coqms callosum ia involved, and the demyelination spreads downwards 
through the crura iuto the brain stem. Sometimes, especially in the central 
regions, the disease starts on one side, and, after playing havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. The resulting picture of a braiu, normal on the surface, and on section 
with apparently normal cortex and intact subcortical white bands, but with 
the oval centre completely changed and translucent, is peculiar to thb disease. 
Not infrequently other patches of the disease may be scattered throughout 
the central nervous system. This scattered distribution and the prominence 
of demyelination bring Scbildet's disease very close to disseminated sclerosis, 
and it has actually been described os “ disseminate sclerosis in childhood ” ; 
but the massiveness and mode of spread of the lesions, together with their 
distribution, with predilection for the br.ain nud avoidance of the spinal cord, 
its incidence in childhood and its entirely different symptomatology, separate 
Schilder’s disease sharply from disseminated eclerosb. It is largely to 
Collier that we owe the clinical recognition of this malady. 

Symptoms. — The clinical aspect is precisely that which rntgbt be expected 
from a progressive destruction of cerebral function, spreading by contiguity 
from the initial scat of the disease. In many of the cases blindness — by 
which is meant blindness ivithoiit any ebauge in the optic disks and with 
pupils reacting normally to light^bas been the first s^ptom, and is the 
result of the symmetrical demyelination of the occipital white matter. 
As the disease spreads forwards into the temporal regions, bilateral deaf- 
ne.<is appears ; and, later, bilateral^ ataxy and asteieognosis — due to 
narictaj involvement, bilateral spastic paralysis — the result of central 
involvement, and complete amentia — due to callosal and prefrontal involve- 
ment, develop. 

In those cases in which the initial seat of the disease is in the temporal, 
central or frontal regions, the first symptom to appear is obviously deter- 
mined by the location, and the order ol development of ayraptoras will be 
changed, but the mode of progress is the same, in all. Where the disease 
starts on one side only, hemianopia or hemiplegia is the first symptom, and 
these are followed by the train of added signs produced by the extension of 
the disease into other regions. Complete mindlessness and paralysis always 
dominate the clinical picture in the cud. The disease-process within the 
brain sometimes causes swelling with increase of intracranial pressure, and 
signs of the latter may appear in the form of headache, vomiting and papill- 
cedema. Such cases ate not common, and most of them have been regarded 
in life as cases of intracranial tumour. Fits arc by no means uncommon. 
Sometimes they constitute the initial manifestation of the disease, and they 
may occur at any time dating its course, and may be local or general. Fever 
is usually absent, but there may be irregular pyrexia and some of the more 
acute cases have been pytexial throughout. The cerebro-spmal fluid U 
normal in the majority of the cases, but sometimes there is an increased 
protein content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blinduess or with bilateral deafness, 
followed by signs of progressive cerebral destruction, is so rare in any other 
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disorder as at once to fraggest the diagnosis of Schildcr's disease, indeed no less 
tian two-thirds of the reported cases have shown this pictore. When the 
disease begins nnOaterallj, and more patticalarly when iicadache, vomiting 
and papaicedema are present, the distinction from intracranial tumour is 
difficult or even impossible, for in both diseases the local commencement and 
the progressive destruction occur. In Schilder’s disease, however, high- 
grade p^illcedema js not met with, and consecutive optic atrophy does not 
occur. It shonld be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most cases Schilder’a disease is regularVy 
progressive to a fatal termination. In some, however, periods of stand- 
still have been noted, while in a few others marked improvement for a time 
has occurred. The duration has varied from 7 days to 30 months, with an 
average of 9 months. 

Treatment. — No treatment is at present known that will influence the 
course of the disease. 


VIRUS DISEASES OF TUB NERVOUS SYSTEM 

Certain ^druses hare a selective affinity for the nervous system and are 
therefore spoken of as " oeatotropic.” They act upon the nerve cell, and to 
n leas degree upon glia cells, but not upon the white matter. They arc capable 
of multiplication and of exerting their pathogenic action only within the 
imrvc coll, where their life and activity ore short-lived. 

The essential lesion rcsuliiog from their presence is an aente necro«w of 
the nerve celt, leading to the death and dastruclion or to the damage of the 
cel). A secondary ghal nod vascular rent tioo ensues as a result of which 
lymphocytes pass iuto the ccrcbro-spinal fluid from the penx'ascular spaces in 
the aflTected regions of the nervous system. 

The so-called post-infoctivo encephalitis that may follow the acute exanthe- 
mata has not the pathological characters common to the proved virus infec- 
tions of the nervous system, since the lesion is one of dcmyelination and not 
an attack upon the nerve cell. The nature of this form of encephalitis remains 
obscure (see p. 1G05). 


ENCEPHAIATIB LETIIARQICA 
Synonym. — Epidemic Encephalitis. 

Definition. — An acute febrile disease, occurring sporadiciiUy “od 
epidemically, due to the infection of the nervous system, it is believed from 
the nssal passages and by a purely axonic route, by a nrus, whicli can be 
inoculated into the nervous system of moiAeys, reproducing the disease. 
The malady has ita principal incidence upon the upper p-irts of the nervous 
system, the cerebrum, basal ganglia and urain-stem. Though very definite, 
it is remarkably pcljunorrhic, and it is aometimes mono-symptomatic. «od 
its type has changed greatly during the pa^gc of an epidemic. The absence 
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of evidence of case to case infection has necessitated tlie assumption that 
infection is transferred b 7 carriers, or by those in the pre-s)Tnptoniatic stape 
of infection only. 

History . — When ^-e read of the influenza epidemic which swept over 
Europe in 1680 and which was accompanied by a malady so peculiar as to 
gain the title of “ schlafkranlchcit,*’ and afterv'ards of the epidemic described 
by Sydenham in 1675 ns “ febris comatoaa,” the “sleeping sickness” of 
Tubingen in 1712 and Dubini'a epidemic of the fatal " electrical chorea ” in 
Northern Italy in 1816, we cannot but agree witli von Economo’s conclusion 
that these epidemics were epidemics of lethargic encephalitis. The subsequent 
epidemics of Mauthner’s “ Nona ” in Piedmont in 1891, and also Pfuhl-Leich- 
tenstern’s “ h®morrhagic encephalitis ” in I9(K» have been shown to he similar 
with lethargic enceplialitia, both clinically and pathologically. The malady 
became pandemic from 1917, reaching a maximum in 1920, and then declined 
almost to vanishing point over the next 15 years. We have, however, seen 
a good many end-results of cases which had their commencement from 1920 
onwards, showing that in England this malady was constantly present, 
though unrecognised. The number of recognised sporadic cases has again 
increased since 1937. 

iEtiology. — During the period of its frequent incidence, the disease 
occurred both sporadically and epidenucally, with no centre of spread. It was 
more prevalent in the cold season of the year. No age is exempt from the 
malady, and cases have occurred in the seventh decade of life, but it is rare in 
young children and seems to be most incident in the first half of adult life. 
While the mode of infection is unknown, it presumably takes place, as in 
poliomyelitis, from human vectors alone, and probably by droplet infection. 
When once the virus has gained access to the nervous system a peripheral 
asdonio route, it is “ virus cn cage,” to use Economo’s term. It is imprisoned 
within the nervous sptem and cannot get out, but it may there survive for 
long periods, giving rise to second and third attacks after apparent recovery, 
or to exacerbations of symptoms after long intervals of remission. Character- 
istic of the disease is the occurrence of progressive nervons eequelce long after 
the slight, evanescent symptoms which marked the epoch of infection. 

The height of the epidemic incidence of lethargic enccphalilis has many 
times coincided with a severe epidemic of influcnca, but no further connection 
between the two conditions is known. Claimed at one time ns an aberrant 
form of poliomyelitis infection, von Economo’s disease has proved quite 
distinct, both in its age incidence, seasonal prevalence, morbid anatomy 
and symptomatology. Econorao succeeded In transferring the disease 
to the monkey by intracerebral inoculation in 1916, and Loewe and Straus 
first proved that the infective agent was filtrablo. 

Pathology. — ^The pressure and quantity of the rerehro-spinal fluid are 
always increased, and in a few of the casca blood or the products of hsmor 
rhage are present. In about one-third of cases the cell count has been normal. 
In the rest there has been a moderate lymphocytic pleocytosis, with little or no 
protein increase, the titre of the sugar tending to a high nonnal and that of 
the chlorides being normal. No prognostic indications can be derived from 
the nature of the fluid. The vessels of the brain are markedly congested 
and full of blood, and the colour shows a characteristic change from the 
nonnal throughout the whole of the grey matter, varying from a rosy flush 
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to a tleep salmoD-pink, giving rise to the term " the rose-coloured brain.” 
.When hardened in formalin, this colour becomes a heavy purple grey. Both 
subdural and dceplyeeated hEmorrhages are occasionally found, ficonomn 
describes the auatomical picture as one of ua\'arying conhtancy. It is that 
of an todematousand congested brain, vilh all the grey matter conspicuously 
reddened in contrast to the white matter, which is of normal colour. There 
IS a non-punilent and, properly speaking, a non-hsmorrhngic inflammation 
of the whole grey matter exclusively, the white matter being uninvolved. 
There IS most conspicuous perivascular lymphocytic cui&ng remarkable for 
the absence of any polymorphs, with an intense cellular infiltration of the 
grey matter with elements of the microglia, while the neuroglia is unaltered 
and dcmyelination does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronopbagin, with primary 
loss of the ganglion cells. 

Symptoms. — In the aento forma of the malady the onset is often ushered 
in by general symptoms, such as ehivering, malaire, headache, and fever and 
bodily pains, u charaetcristie thickly coated white tongue and constipation, 
and sometimes vomiting and persistent hiccough. This train of aymptoms 
usually appears in the story os an attack of “ influenza.” The pyrexia docs 
uot usually lust longer than a week. Coimtiesa such attacks of “influenza/’ 
distin^ishahle only by the occurrence of transient diplopia, or of sUght 
aomo^ence, and often even without any such distioguishiog features, have 
been completely recovered from at the time, but lave been followed, after 
long intervals, by the slow onset of the Parkinsonism of lethargic eneepbalitia. 
Anin, the epoch of infection may apparentW give rise to no symptoms at 
all, and long afterwards an insidious onset of ParkiDsonism ensues. 

So many and varied may be the clinical aspects of this disease that it is use- 
ful to conoidor the separation of clinical types which Economo has laid down : 

A. Acute Types. 

(11 The somnolent and ophthalmoplegic type. 

(2) The hyperkinetic type. Spontaneous involuntary movements, 
sleeplessness, great mental unrest, delirium and mania are here 
charaetcristie. 

(.'ll The amyostatic and aldnetic type. In this type l*arbia«onian 
tremor and rigidity, salivation and the greasy face are con- 
spicuous. 

(i) The cerebellar type. The symptomatology is that of the cere- 
bellum, and recovery usually occurs. 

(6) The bulbar typo. 

(C) The ophthalmoplegic type. 

(7) The neuritic type, which simulates acute fibrositis. 

(8) The moao-symptomatic typo : 

(а) ChaTactcri«ed by persistent trismus. 

(б) Characteriswl by perrivtent hiccough. 

B. Chronic Types. 

(1) Tie progros.'ive Parkinsonian type. 

(2) The mental ty{)e. 

A combination of all the types was very common in the pandemic of 
1917-20. 
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The Nervods Siqne.-— I fenfal aymptom*.-— An incieaang lethargy, which 
often becomea very deep, is present in many of the cases. In this condition 
the patient will lie for days withont stirring a muscle, taking no heed of his 
surroundings and passing the dejecta under him unheeding. Yet when 
roused by command and vigorous bodily stirring, he will wake up and hold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half full of unswallowed food. In this condition, 
flexibilitas cerea may often be demonstrated in the limbs. The lethargy may 
last for three weeks or longer even in patients who completely recover. It 
passes away gradually. XJniousabtc coma is invariably u sign of impending 
dissolution. Subsequent memory of events during the early days of the 
lethargy may bo remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients are nuxrkedly lethargic they will 
complain that they cannot sleep. liCthargy, however, may he completely 
absent and the early mental state be that of vivacious excitement and talka- 
tiveness. Irritability and restlessness may be present. In some cases the 
iirst nervous mgn may be delirium or mental aberration, which may rapidly 
develop into acute and violent mania ; such cases are rapidly fatal. In cases 
which recover after severe symptoms, considerable mental redaction and self- 
obvious mental change may persist. Indeed, it has been said that no sufferer 
from this disease ever regaioshis original mentality, and it is a cominon experi- 
ence to find the neisonality very seriously changed in the way of mental 
reduction. Complete incapacity for any susteined work, entire change of 
character, anti-social tendencies, moral perversion and depressed nenrastbemo 
states are not uncommon sequels of the disease. (See also pp. 1866, 1867.) 

Convulsions are very rare, but the 3 r ma;^ undoubtedly occur as in other 
forms of encephalitis. Indeed, the initial cunical picture may be dominated 
by convulsion, and closely resemble “ status epilepticus from other causes. 

Ophihalmo'plcgxa and other paralyses in the region of the cranial nerves 
are most often nuclear in type, but peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the facial nerve. 
The pupils may ehow every abnormality which a lesion of the nervous eystem 
can produce. Inequality, unroundness, eccentricity and loss of light refiex 
and ciliary paralysis may occur. The loss of light reflex may be nnilateral. 
The external ophthalmoplegia, being nuclear in origin, involves both eyes 
in terms of their conjugate movements, and the upward and downward 
movements are as a rule more severely impaired than are the lateral move- 
ments, BilateriJ ptosis is very usual, and js a most important and valuable 
early indication of the disease. The common error is to consider it part 
of the sleepy state. The nuclear ophthalmoplegia is often irregular, giving 
rise to strabismus and diplopia. Either in addition to the above or existing 
alone, there may be peripheral paralysis of any of the oculo-motor nerve 
trunlm. The degree of the ophtualmoplegia varies in different cases from 
slight diplopia with hardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly transient or permanently severe. In severe 
cases which survive there is always some improvement in the degree of 
paralysb in the coarse of rime. 

Vtsion . — ^The diplopia and loss of accommodation cause mucli defect of 
vision, but many of tne patients complain of a loss of vision in each eye, 
which is too great for any such explanation, the cause of which is not yet 
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explicate. Papillccdcnm has teen reported m a few eases, in one of v, Iiich 
at least meningeal haMnorrhage bad occurred. It is transient and never 
reaebca a high degree. 

Bilateral nuclear facial paralysis and bulbar paralysis arc not uncommon. 
Paralysis of any illdi^•jdual cranial nerve may occur, and also of any inflividual 
spinal root. Such paralyses always completely recov'<*r in the course of time. 

Symptoms indie itive of lc«ion of the busal ganglia arc among the most 
common features of the disease, and they are often the most persistent. These 
consist of wcalaipss of movement, rigimty with slowness of movement, and 
spontaneous involuntary raovementa. The wc.alcness, rigidity and slowness 
of movement give rise to u peculiar immobility of facia! and bodily cipreaHon 
and movemeut. The face is mask-like, the neck stiff and the head moved 
little and slowly, the trunk bent forwanl and stiff, the arms held aw.iy from 
the trunk, the whole appearance of the t>atient closely resembling that of 
paralysis agitans. Rapid duttcring of tne eyelids when gently closed is 
characteristic of this condition. The spontaneous involuntary movements 
may be of a rhythmic trcmulona nature, as in paralysis agitans, or there may 
be slow rhythmic, choreiform, atbetoid, myoclonic, irregular or highly compli- 
cated mov'ementa : these may be met with at any stage of the malady, but 
most commonly appear some Utile time after the acute stage has passed 
away, ribrillation aud fascicular twitching of the muscles is very common 
io tue acute stage. In eases where bulbar 'symptoms, either of a spastic or 
Qaccid land, ate present, bypersalivation of the nature of a true salorrbma is 
often a most troablesorae symptom. 

In adtiitioo to the above common symptoms and signs, other t&dieationa 
of involvement of the cerebral hemispheres may occur. Bilateral spasticity 
Kith signs of involvement of the pyramidal systems, incroaseti jerks, lost 
abdominal reflexes and extensor plantar responses are commun. Hemiplegia, 
aphasia and hemianopia may occur. Meningeal symptoms may be very 
marked in the early stages, such as auboccipital headache, painful stiffness of 
the neck, head retraction, vomiting and Eemig's sign. Indeed, rapidly fatal 
eases have occurred in which the clinical picture throughout was hardly distin- 
guishable from that of acute meningitis, but without any leucocytosis in 
the ccrebro-spinai fluid. major incidence of the lesions upon the cerebellum 
gives rise to the picture of acute cerebellar ataxy following a lethargic onset, 
and the end-result may be a condition closely resembling a usual type of 
disseminate sclerosis. Such eases make a good recovery io the course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be tlie first signs of the illness, and may persist for months after 
recovery. They are prcsumablv due to tho lariouA around tko nerve roots 
which ha\’e been already referroi to. 

Spinal aympfomt . — Since lesions have Ix’ca found in the spinal cord, it 
is only to be expected that focal spinal aymptoms should be met with in rare 
cases. These are usually acute atrophic paralyses sinilar to those of polio- 
myelitis and recover completely. It has been argued, however, that thb 
atrophic palsjr is due to a lesion of the apina! roots. Jlore severe lesions may 
apparently gi%'e ri*** to a condition resembling acute transverse myelitis. 

Sphinders . — The incontinence which is almost constantly present, even 
when the lethargy is fat from deep, is tho result of the lethargy. Transient 
conscious dysuna is however not infrequent in the early stages of tho 
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disease. The deep reflexes may be lojt in severe cases duriog the acute 
stages, and they are usually absent in premortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesiona aficcting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of the extensor type. 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so slight aa not even to interfere with the daily work or 
to call for medical attention, and yet m the course of pionths, or it may be even 
years, the most serious and completely incapacitating paralysis appears. 
Such a patient may notice that be sees double, aud does not feel very well for 
a few weeks. He recovers, but after a few years begins to manifest the signs 
of a slowly oncoming Paikinsonis,m. A similar result in the slow and late 
development of grievous 83rtnptom3 may foUow any attack of lethargic 
anccphalitis and make the prognosis in this malady very diflicult. 

Sequels. — The disabilities which this malady may leave in its wake 
seem endless and ever increasing as clinical experience widens. The mental, 
paralytic and Parkinsonian end-results have already been referred to, but 
special mention must be made of the so-called oculogyric crises, and of 
involuntary spontaneous movements, having the genera) features of habit, 
spasms or tics. 

OculwjijTic enses.— This term is applied to recurring attacks of tonic 
conjugate deviation of the eyes. Thia is almost always upwards and is 
accompanied by wnnkliog of the forehead, extension of tlie neck and in fact 
all the muscular actiritv associated with the act of looking upwards. Devia- 
tion of the eyes to one side is exceedingly rare. The attacks may occur several 
times a day or only at an interval of months. They are often very specific in 
their times of occurrence and may be precfpitatec? by a variety of stimuii 
such as emotion, fatigue or watching a moving picture. The attack may last 
from a few minutes to many hours and often passes off only after sleep. It is 
commonly associated with an intense degree of mental depression and while it 
lasts the patient may experience recurring obsessional thoughts, be impelled to 
carry out stereotyped movements or develop ideas of reference, particularly 
feelings of persecution. 

Patients suffering from oculogyric crises always show some signs of 
Parkinsomsm. The attacks often gradually grow less frequent over a period 
of years and may cease completely. Their frequency and duration is in many 
easts ledaeeA by the adraUusttatlon. of Beunedrine 5 to 

10 mgm. tmee daily. 

PosUencejihalilic tics . — A great variety of stereotyped involuntary move- 
ments are met with in post-encephalitic subjects usually in association with 
some degree of Parkinsonism. Rhythmic movements of the jaws, tongue and 
face are common. Alterations in respiratory rhythm with sighing, gasping 
inspirations may occur. Torticollis, indistinguishable from the variety met 
witli in elderly subjects, is not rare and there may be hideous recurring 
contortions of the face and trunk and most grotesque mannerisms of gait and 
speech. 

Diagnosis. — A diagnosis of lethargic encephalitis is not rarely made, 
but must be received with the very greatest reserve at the present time. 
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Under thin title most ncoroloptsts have cneonnterKl a great variety of tier voii<* 
disease, including intracranial lumonj, cerchrai abscess, Bubdural hjcmatonia, 
tuberculous meningitis, and the like. In typical citsea the diagnosis presents 
no difficulty, the reusable letha^y, incontinence, ojihthninioplegia and 
negative, lymphocytic, or biood-contalaing cerebro-spinal fluid being so 
characteristic as to preclude {losaibility of error. The le.ss usual forms of the 
malady, and eapeciaily those with vep^ gradual onset and slight symptoms, 
often present great dithculty and require much care and fnll knowledge of the 
possible symptomatology of the disease for their recognition. There is no 
snccifte laboratory test for the malady, and the diagnosis must be based upon 
clinical grounds. Where meningeal pympfoina are prominent, distinction Las 
to be made from other forms of meningitis and from poliomyelitis. Here, the 
cctebro-apitial (tuLd is of the highest importaace, as no potymotpho-nucleat 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, tuaniacal ^roptouia or con^’nlsions. careful look- 
out should bo kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appeamneu of which, following such symptoms, should at onec suggest the 
diagnosis. It mii«t be borne in mind that tho clinical picture of the disease 
may bo dominatwl by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of tho disease. Slight esses of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
hut here the diagnosis can often be made with certainty from the cDd-rcsults ; 
tho peculiar ophthalmoplegia, tho tpontaneoiii involuntary movements, and 
tho paralysis ngitans-like syndrome being almost pathognomonic of tho 
malndr. 

Course.— -The coarse of the dis<»n$e is extremely variable ll may be a 
slight ttansieot illncu lusting but a few days, and leaving no scqnche after 
a lew weeks ; or a most nialigoaDt dl'case, fatal in a fciv dayii. In others, 
symptoms iadicative of fresL lerions may occur repeatedly wi-i-ka aud oven 
months after the onset. 

Prognosis. — A rapid on»«:t and quick development of severe symptoms, 
marked- pyrexia, delirium and rnanncal excitement are bad prognostic eigne 
and indicate a rapidly fata! issue. After the third week of the disea-.e, the 
probabilities arc all m Uvour of survivol. The prngrioiis, however, as to 
how much j'C'maneut damage to the nervous system will eventually remain 
Is batdW since slov. imvrovrmeut may go on for months and csen 

years. Of the acute cases occurring at the height of an epidemic, 40 per cent, 
.ire quickly fatal, 30 per cent, are reduced to chronic inv*alidtun, and SO per 
cent, recover eomplciely (Economo). Tho spontancoas movements, even 
when very marked, nviy clear up in from 3 moiiihs to a year. The wcakm.f.s. 
rigidity and tremors, which form tho pamlysis agitans-like picture in many of 
the cases, persist inde&nitely. 

Treatment. — Nothing being known of tho infectivity and mode of spread 
of the disease, isolation and dUiaffcUon arc not usually employed. Each 
must in England be immediately notified to the public health authorities. 
No treatment is known which has any epccifio inflnence upon the disease. 
Intravenous injection of collosol iodine solution (160 c c. for a dose), repeated 
on the second and fourth days, has been advocated, and ii certainly without 
harmful effecta. Intravenous sodium salicylate, in I6*grain doses In normal 
.•aline daily, certainly seems to clear up tho symptoms in some c.ases niid may 
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do permanent good. It remains therefore to use those measures n-hicb will 
help to keep the patient alive and those which relieve symptoms. Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. After the acute stage, treatment is concerned with 
combating the physical and mental listleasness and depression, removing the 
rigidity with massage, passive movements and exercise, and withal brighten- 
ing the days of a convalescence which is often long, tedious and hard to bear. 

HERPES ZOSTER 

Synonym.— Zoster ; Shingles. 

Definition. — ^An acute infection of the posterior root ganglion, probably 
by a neurotropic virus, leading to severe pain in the distribution of the 
corresponding posterior root, and to the appearance of a crop of vesicles 
in the cutaneous distribution of the root. 

Etiology. — The virus of zoster stands in some as yet undetermined 
relation to that of chicken-pox, and the appearance of the latter malady 
in a susceptible subject some H days after contact with a case of zoster has 
been too frequently recorded to be of the nature of coincidence. 

The disease is seen at all ages, but according to Head is perhaps most 
common in adolescents. In elderly patients it is frequently a more serious 
as well as a more painful ailection than in young persons. It may arise 
without discoverable causa and with a febrile reaction and considerable 
malaise. It may also occur apparently “symptomatically” during tbo 
course of arsenical mcdicatioo, or during such illnesses as pneumonia, tabes 
dorsalis and tuberculosis. 

Pathology.— The essential lerion is an acute inilammatioii of the dorsal 
root ganglion of the same histological character as the lesion of acute anterior 
poliomyelitis. There ate degenerative nerve cc/i changes, ^v^■th accompanying 
microglial reaction and perivascular infiltration with round cells. Later, 
degenerative changes occur in the fibres of tbo dorsal roots and of the 
peripheral sensory nerves. The Gasserian ganglion and the thoracic and 
upper two or three lumbar ganglia are most often affected. There is an 
increased protein and lymphocyte count in the cerebio-apinal iluid. 

Symptoms. — There may be an onset with fpvcr whicli persists for 2, 3 
or even 4 days. There is from the fir.Ht paiu .it tlie plac<> at which later 
the herpetic eruption is to appear. This occurs on the third or fourth day 
of the ulness. At first the rash is a patchy erythema, upon which appear 
small vesicles filled with clear fluid. From the fifth to the tenth day the 
vesicles dry up and shrink progressively until a scab is formed. This finally 
drops off, sometimes leaving considerable scarring. These scars may be 
amesthetic to touch, pinprick and temperature sense. The pain before 
and during the evolution of the cutaneous lesion may be intense. It is 
of a burning and itching quality, and in frail and elderly persons it may 
persist as a most intractable post-herpetio neuralgia for mouths or even 
years. 

Zoster of the ophthalmic division of the fifth nerve is moat commonly 
found in elderly persons. Corneal vesicles may form and burst, giving rise 
to ulcers, which may spread and end in residual scarring (nebulae), whicli 
impairs vision. 
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Herp*^ of the gonicnlatc gan{!lion occasionally occurs. The vesicles 
aie found in the pinna, and there is pain in this region, over the nvastoid, 
and aometiraes in the fftucea (see p. 1532). 

Localised paralysis may accompany herpes. Thus, in ophthalmic herpes 
there b octnsionally thifd-ncn'e palsy, with ptosb and squint. In geniculate 
herpes, facial palsy and loss of taste over the anterior two-thirds of the 
tongue b the rule. In herpes of the lower thoracic ganglia there may bo 
paralysb of the ohhqnc abdominal musdea on the affected side. The marhed 
local bulging of the abdominal wall which ensues resembles at first sight 
the presence of an abdominal tumonr. These paralyses do not invariably 
cle.ar up, though the facial paby of gcnicnlatc herpes docs so more frequently 
than the paralysis of the abdominal mnsdes. 

Treatment. — The course of the cutaneous lesions is not influenced by 
treatment, which b directed to keeping the vesicles dry and free from infection. 
For this purpose a dnsting-powdcr of starch or me oxide, or a collodion 
dressing may i>c used. 

During the acute stage, pain may be relieved by aspirin or plicnacetin, 
but the post-lierpctic neuralgia of some elderly and debilitated patients 
may prove intractable, and so severe ns to render life scarcely tolerable. 
A neurosis may bo grafted on thb pain and render the situation extremely 
difficult for the doctor. Various local remedies have been rccommendeci, 
including rays of all kinds, local heat, electrical currents, analgesic applica* 
iions, and so on. But none can be relied npon to afford material relief, 
though the neurotic patient may obtain some comfort from any of them 
that commands hb faith. It may be oeccs.sary to keep the nnuent under 
sonic such mixture ns the following: tinct. gelsemi min. 10, pnesaxone grs. 
10, phenobarbitone. sol. gr. sod. bromid. grs. ID. Aq. chlorof. ad fl. oz. 1 
t. d. s, 

A warning may bo sounded against prolonged bromide medication for 
elderly sulqocts. It sometuuos renders them confused and feeble, and 
the.se dcbibtating effects may take aomo weeks to pass off even after bromide 
is withdrawn from adniuibtration. For eneb patients, small and carefully 
adjusted doses of jihenobarbitoiic arc probably better. 

RABIRS 

Synonyms. — Hydrophobia ; Lyssa. 

Definition. — This is an infective disease due to a filtrablc virus wlJch is 
located in the salivary glands and central oervoun system. It is transmitted 
to man and most wnrm-bloodcd animals through infective saliva of canines 
or blood-lapping bats. There is a long and variable incubation period, and 
fw ahort pyrexia! illness of sudden onset chaTuctcrised by fever, nervous exalta- 
tion and violent muscular spasms involving the cesophagus and respiratory 
system.^ Once symptoms have supervened, tho patient invariably succumbs. 

Etiology. — The disease is geDcrolly transmitted cither by the licking 
of a freshly abraded surface of skin or tbo bite of an infected dog. In Eastern 
Europe and the Orient, wolves not tmcoizimoniy transmit the disease and, 
owing to extensive Hccmtlon of the tissues, n greater proportion of people 
bitten by tLeui deselup the disease than with either dogs or jackals. It has 
been eatimatwl that wolf bites entail a mortality of 80 per cent. In Trinidad, 
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in 1925 an epidemic of paralytic rabies in man was attributed to the bites of 
vampire bats, cattle being the original sonrco of infection. 

The virus of rabies . — This belongs to the class of neurotropic viruses that 
have a special affinity for attacking the grey matter of the nervous system. 

Pasteur, in 1881, discovered that rabies could be transferred in series 
from animal to animal by subdural inoculation of emulsioua of central nervous 
tissue derived from an infected dog. In rabbits, after some twenty passages, 
the virus became modified : firstly, the incubation period of ordinary street 
virus which varied from 8 to 60 daj^ was reduced to 7 days ; and, secondly, 
it lost its capacity to reproduce the disease on subcutaneous inoculation. 
Such a vims is known as fixed virus or vims fiz4. Street virus, on the other 
hand, is transmitted from the local wound via the peripheral nerves to the 
central nervous system, and if the sciatic nerve be inoculated the lumbar cord 
becomes infectious several days before the virus can bo demonstrated in the 
brain (dl Vestea and Zagari). This accounts for the fact that ca.se3 bitten 
about the face, head and neck have such a short incubation period. The 
virus is destroyed at 60° C. and Is attenuated by drying — a fact made use 
of in the preparation of antirabic vaccine by the Pasteur method. 

Pathology.— Excess of cerebro-epinal fluid, petechial hfcmorrhnges of the 
piarachnoid and injection of its vessels may be found at autopsy. Histological 
examination reveals cellular infiltration of the perivascular Imph spaces 
as well as Negri bodies within the cytoplasm of the nerve cells and their 
processes. These bodies were described by Negri in 1903. They are globular 
or ovoid structures, of variable diameter (0 5-25 0 microns), and are especially 
common in the Purlduje cells of the cerebellum and the hippocampus. 
These inclusion bodies are present in the brain of 97 per cent, of dogs infected 
with street virus. 

Symptoms.— The period intervening between the bite and the clinical 
manifestations varies win I to 2 months as a rule, the fimits being li days 
to over a yeax. Face, head and neck bites have a shorter incubation period 
than those on the upper extremity, and arm bites a shorter incubation than 
those implicating the leg, The onset is generally sudden, but prodromal 
symptoms are sometimes noted for a day or two before a hydrophobic 
83 mdrorae appears. For convenience, three stages are described. 

1. The invasion stage . — This includes prodromal features such as pain 
in the scar, fever, headache, rapid pulse, anxiety, restlessness, jnsomnia, 
irregular and sighing respirations, and phases of rushed speaking. 

2. The stage of excitation . — Tliis supervenes in 24 to 48 hours. There is 
intense restlessness, mental excitement, hypeKcsthcsiu and hydrophobia 
which consists of n sudden spasmodic spasm of the muscles of the mouth, 
pharynx and larynx and, to a greater or lesser degree, the whole respiratory 
musculature. A typical attack may be induced by offering the patient water. 
As the glass approaches the mouth, the head retracts in a series of spasmodic 
jerks associated with gasping respirations, while any water reaching the mouth 
13 immediately ejected. The shoulders are elevated, the chest expanded, 
and the stemo-mastoid and platysma muscles contracted. Later, the synaptic 
resistance in the reflex arcs becomes so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell, and even 
the suggestion of water may suifice to induce the attack. The voice is altered. 
Frothy saliva collects in the throat and mouth and is flung off the lips during 



IGI8 


DISEASES OF TIDS NERVOUS SYSTEM 

the attacks which may be characterised by intense fury or the, most profoond 
terror. Later, opisthotonus and {general respiratory spasm are superadded. 
In the interrai the mind is clear, the patient remaining quietly at rest in bed. 
Examination of the central oerrons system reveals, as a role, nothing more 
than increased deep reflexes. OlycoauriA is not uncommon, and vomiting, 
exhaustion and emaciation characterise the final stage of the illness. Death 
during the paroxysm may occur from dibtation of the right heart, though 
sometimes near the end the apasma ameliorate or cease altogether. 

3. Stage cf faralysis . — If the patient survives long enough, paralysis of 
various types, including ascending spmai paralysis, paraplegia and hemi- 
plegia, may supervene. The patient lies helpiess and exnausted, and generally 
dies in coma. In man this stage is rarely seen in canino-transmitted rabies, 
but paralytic whies is commonly encountered in the hat-truusmitU'd variety 
in Trinidad. 

In the Trinidad outbreak all the cast's were of this variety, and all proved 
fatal. The onset is acute, with fever and headache. Numbness and burning 
sensations in one or both legs, paresis of the legs and retention of urine 
follow. After 2 or 3 days the paraplegia becomes more complete, and the 
plantar and tendon reflexes disappear. One limb is commonly affected before 
the other. In a few days the paralysis begins to ascend, involving the muscles 
of respiration, articulation and deglutition. There is dyspnoea and rest- 
lessness. The sufferer remains conseious, but may be dcUrious. Sensory 
ehanges are of variable intensity. A final brief coma preeedes the fatal 
issue. During this time the temperature swiDgs round 103* E., and there is 
profuse sweating. Hydrophobic symptoms are exccptiunitl. and when present 
slight. The cercbro-epinal Quid pelds an increoseo globulin content, but is 
otherwise normal. The duration of the Illness is from I to 8 days. 

JfaWca in rAs do;.— These animals newr show fhn hydrophobic syndrome 
observed in man. The earliest manifestation appeors to be a change in 
temperament, followed by irritation and ezacerDations of \'iciou3 fury in 
which the animal runs amok, biting wildly anything in its path. Later, 
swallowing becomes difilcult, the bark is altered, the jaw drops and general 
paralysis ensues. Death invariably follows some 2 to 5 days after the first 
syi^toms appear. In dumb rabies the stage of excitation is absent. 

Diagnosis . — As a rule, little difficulty is experienced in diagnosis, but 
occasionally tetanus, the ccrebcnl type of typhus fever, bulbar paralysis from 
any cause, and datura and other poisonings encountered in Oriental countries 
may need differentiation. I,ys50pbobui or hysteroid counterfeiting of the 
disease geucrolly maoifesta itself within the first 10 days, and is unaccom- 
panied by fever or other serious features. 

Prognosis. — By no means all patients bitten by rabid animaU die, 
but once clinical mnnife-stations appear the disease invariably ends fatally. 
Estimates varying from 5 to 33 per cent, have been made of the death-rate 
SQ untreated patients, but of those receiving early anti-rabie inoculations in 
Pasteur institutes, not more than 1 per c«n^ tb'e. The mortality varies with 
the site of the bite, the interposition of clotbing, the number of tooth-marks, 
the extent of tivmc laceration and the rapidity with which efficient local 
treatment has been instituted. Head, (ace and neck bites are particularly 
danircroos, as well as bites from wolvea and jackals. 

Treatment.— Thu is entirely preventive, and in England the mnuHug 
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order and the Btrict quarantine of all imported dogs has led to the eradication 
of rabies. In endenuc areas canine bitee ehonld be promptly treated, and the 
suspected dog chained up, muazled, and kept under obser^'ation. Should the 
animal be alive at the end of 10 days it is proof that the bitten person has not 
been infected. This rule, univcraally followed in Pasteur institutes, is based 
(1) on the knowledge that the infected dog never eurrives longer than 6 days 
from the onset of its illness, and (2) that the saliva of a rabid dog is never 
infective for more than 4 days Irefore tbe onset of symptoms. In suspicious 
cases, especially the head, face and neck bites, treatment ehould bo com- 
menced without delay and discontinued if the dog survives. 

The vim.-? of rabies differs from that of yellow fever in not passing through 
the intact skin, and where there is n history of being licked by an animal 
euspected of rabies prophylactie inoculation need not be advised unless fresh 
sldii abrasions were present at the time. 

Local trcalmeiU . — If seen within 30 niinutes, bleeding should be encouraged 
by the application of a ligature just tight enough to obstruct the venous 
return and the parts bathed with permanganate solution. Subsequently, 
c.ach tooth-mark should be probed separately and cauterised or treated with 
pure phenol. For 3 days the wonnd should nob be sutnred ; this particularly 
applies m the case of face bites. 

^fntwahic vaceinatwn.— Owing to the long incubation period, it is feasible 
to attempt iiiimunisiug the patient either by the inoculation of attenuated, 
living, fhed %iius, as in the Pasteur and Hdgyes methods, or by the injection 
of carbolisad or etherised vaccines in which the fixed vims has been killed. 
The Pasteur treatment consists of a series of 18 Injections of emuUions made 
from the spinal cord of rabbits which had been dried for periods of from 
14 to 3 days. Sempio introduced enrboUsed vaccine ; the most potent 
preparation consists of a 5 per cent, enrbohsed aospenaion of sheep brain 
infected with Paris virus. In mild coses tbe course consists of 2 c.o. injected 
Bubcataneously each day for 7 days ; in overage ca-ses of 6 c.c. for 14 days ; 
and in severe cases, such as head, neck and laco bites, in wolf bites, or in 
children bitten on tho bare skin, 10 c.c. arc injected daily for 14 days. Itchy 
swellings may appear at tho site of the inocnlotions about the elovcntb day, 
but other complications following inoculation are fortuaatcly rare. Paralytic 
accidents, howc\ er, have been recorded with oU methods ; they include a 
mild facial neuritis, dorso-lumbar myelitis and an ascending paralysis of 
Landry’s type which is fatal in about 30 per cent, of cases. 

Treatment of the paroxysm . — No specific treatment is known. Measures 
directed to alleviate the suffering of the patient should be instituted. These 
include chloroform inhalations and morphine, hyoscinc. chloral and atropine 
in large doses. Curare and tctrado-toxin have both been employed for the 
relief of spasms. 


ACUTE ANTKKIOR POLIOMYELITIS 

Synonyms. — Infantile Paralysis ; Hcine-Medin Disease. 

Definition. — An acute infectious disease characterised by local or wide- 
bpread muscular paralysis consequent upon the destruction, bv the action of 
a specific neurotroplc virus, of anterior horn cells in the spinal cord or corre- 
sponding cells in the mednlla. 
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Etiology. — A constant feature of the disea-^ is its incidence in yonng 
cLUdren. They appear to be immune during the first year of life, sus- 
ceptibility being greatest re the second, third and fourth years, and there- 
after declining. Cases during adolescence and early adult life arc not un- 
common, but the disease is rare after middle life. It is possible that .a very 
large proportion of the community baa at some time been infected by 
pohorayelitis, only a very email proportion (less than 1 per cent.) hanng 
dcve!oi>ed symptoms of infection. From 60 to 60 per cent, of the adult 
population possess Ecnim containing protective antibodies, and this fact is 
taken as presumptive (though not certain) caddcnce of previous infcction. 
That such clinically latent infection is possible may be seen from the occur- 
rence of the many “ abortive ” cases of poliomyelitis in all epidemic outbreaks. 
The disease is much more prevalent during the hotter months of the summer, 
usually the months of August and September in the Northern hemisphere, 
and the months of March and April in the Southern. It is spread by human 
carriage by infected persons in the initial stage of their lUucss, and probably 
also by healthy earners. The nasopharyngeal secretions are infective 
dunng the first ten days of the illness, and m the (Mist “ droplet infection " 
has been regarded as tie chief mode of transmission, but there is evidence 
that the gostro-intestinal tract may also act as the portal of entry. It has 
been aaid that case-to-case infection does not occur, but the long-continued 
case-incidence in certain email, enclosed communities strongly soggests that, 
however difficult it may bo to trace, such infection docs in fact occur, and 
must be allowed for in dealing with outbreaks of the disease. There is some 
evidence that water and milk may also act ns a channel of conveyance of the 
virus. It has been shown that the virus may be recovered from the f^es of 
infected patients and from the sewage of communities afTected by an epidemic. 

Invasio.v AM) Spread op hie Vibus in the Centtiai. Nervous Bysteu. 
—It b now clear that the -view formerly held that the virus of poliomyelitis 
reached the nervous system by way of the olfactory nerves is erroneous, and 
that in the human subject the gastro-intestinol tract in the spinal form of 
the disease and the tonsillar bra in the bulbar form provide the natural 

E ortals of entry. The virus has been isolated from the faeces of both human 
eings and of inoculated apes, and there is evidence that it can reach the 
spinal cord by way of nerves innervating the gut. That the virus reaches the 
central nervous system by neural cbonneb and spreads by the same p.ath 
has been accepted since M uton Ilurst’a observations, and llowe and Fodian 
have confirmed and extended bis findiugs. Passage takes place in the axon, 
but multiphcation of the virus and the essential interaction between virus 
and nerve cell takes place only in the cell body. The mesodermal and glial 
Ttaciiotft, cbaractcnstio ol pouomj-eliVis, is a sequel to this intcraeVion and 
does not take place in the neigbbouthoi^ of cells which arc not susceptible 
to the virus. The virus spreads in the central nervous system along fairly well 
defined paths and its effects are limited to certain structures. It favours 
short rather than long neurones for its passage, the concentration of virus 
being built up in the cell stations on tbe routes composed of short paths. 

It is believed that all the symptoiiis of the declared disease, from the 
first onset to the appearance of paralysis, are due to the effects of the virus 
acting upon nerve cells in its nas-sage from the site of entry, until it reaches its 
rite of election in the s entrol nom cells of the lumbar region of the cord. 
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Pathology.— The virus of poliomyelitis is on obligatory intracellular 
parasite, and ita action takes place entirely within the nerve cell. The 
changes seen in the nervous aystem vary with the virulence of the infection. 
The virus has a special affinity for the anterior horn cells of the spinal cord and 
in severe infections these cells in portions of the cord undergo acute necrosis. 
If the experimentally infected animal be destroyed at this initial stage no 
lesions other than these cell changes are found, and the rapidly ensuing 
cellular exudation and meningeal infiltration seen in fatal human cases are not 
present. But the necrosis of nerve cells in the surviving patient is naturally 
shortly followed by phagocytic processes, and amcubold (microglial) cells 
and polymorphonuclear leucocytes rapidly invade the affected areas and 
clear away the dead nerve cells. It is essential to bear in mind, however, 
that these processes are secondary and not, as used to be thought, the primary 
and essential lesion of poliomyelitis. In less severe infecrions, less acute 
forms of nerve cell changes are seen, and with these the cellular exudation 
is almost wholly of ammooid microglia cella. These phagocytic cells fill the 
perivascular spaces in the afTected parts of the cord. Together with Icucoc^es, 
these cells finally overflow into thecerebro-spinal fluid. They appear hereeven 
before the development of paralysis ; and it ts tbb early indication of meningeal 
infiltration that led to the view formerly held that a meningitis preceded the 
involvement of the nervous system. lo the affected regions of the prey matter 
of the ventral horns, some cells always remain unaffected by the virus. Some 
degree of encephalitis is a constant feature, although it is not usually clinically 
manifest. 

Lesions in the viscera have been described : namely, hyperplasia of the 
Iraphoid tissue and splenic enlargement — but these are not constant, and 
their presence at the final stage of the malady is of uncertain significance. 
They are no longer held to indicate the occorrence of systemic infection in 
poliomyelitis. 

Cerebrospinal fluid . — The fluid is clear, colourless, or faintly yellow, and 
under high pressure, and the titre of chlorides and sugar is normal. The 
protein content is increased. There is usually a pleocytosis from a moderate 
to a very large number of celts, which disappears rapidly with convalescence 
and is usually gone in a fortnight. It is usually described as polymorpho- 
nuclear at first and rapidly becoming lymphocytic, but in our experience this 
is certainly not the rule. We have seen the fluid normal throughout in 
indubitable cases ; we have seen a pure lymphocytosis throughout and 
from the preparalytic stage ; and we have seen high polymorph pleocytosis, 
both early and late, and also with a relapse on the tenth day. The nature 
and number of the cells seem not to afford any prognostic indications. 

Blood . — In the early stages of the malady, there ia a constant and very 
marked polymorpho-nuclear leuco<^03is, which may reach as high as 30,000. 
This leucocytosis disappears when the fever abates. 

Symptoms. — It has been the practice to di^dde the clinical course of 
poliomyelitis into an initial stage of general infection ; a second stage of 
meningeal involvement ; and a final stage of paralysis from invasion of the 
nervous tissues. Cases in which recovery ensued after a brief febrile illness 
and without paralytic manifestations were spoken of as^ “ abortive,” it being 
supposed that the infection had died out before the virus had invaded the 
apinal cord. This classification, based as it was upon an erroneous pathology. 
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maj now bo abandoned in favour of a diriaion into preparalytic and paralytic 
ata^^es ; it being nadcrstood that in both stages, and therefore also in abor- 
tive casw, the vims has in fact invaded the nervous system before any 
symptoms whatever have appeared, aud that even the symptoms of the 
preparalytic stage are almost certainly the expression of the action of the 
virus upon the nervous system- In short, there is no clinical stage of polio- 
myelitis in which the virus has not already gained access to nerve cells, and 
begun to exert its pathogenic effects. The failure of rernm therapy in the 
past is probably to be explained by this fact. 

The preparalvtic tlage . — This may bst from 1 to 4 or G days. It is 
almost invariably febrile, tbe temperature rising to 103 or 10^1 degrees. 
The pyrexia lasts for from 1 to 3 days and then declines, sometimes finally, 
sometimes recurring for a day or two as paralysis develops. 

To those who Imve studied the disease in tbe course of a large epidemic 
there can be no doubt that tbe clinical picture of the opening phase is patho- 
gnomonic, and clearly to be distinguished from that of ether febrile iUnesscs 
of childhood. Draper has given a very vivid account of this stage, from 
which the following statement U taken. The child is commonly flushed 
and miserable, and may be tlroway, but it presents u typical appearance of 
mbgled apprehension and restlessness, and may be very imtable. In 
severe infections tho child breathes rapidly, appears preoccupied and u a 
state of teaBeQe.sa. An ataxic tremor and involuntary muscular jcrldngs 
may be present. Extreme fearfuloess, and confuseil and alarming dreams 
are common. The child is hypersensitive to even the lightest touch and 
resents being moved. VomiUng, probably of centrel origin, may also be 
present. Ueadacbe, pain in the neck and back, stiflness of the spine and 
pain In the back on octive or passive ilexioD, diminntion of tendon jerks, 
and some diffuse weakness all appear in sequence, and finally paralysis 
suddenly appears in one or more groups of muscles. 

The jwra/yCic stage . — It was formeriy the practice to differentiate a 
number of types of poliomyebtis according to the localisation of tho paralytic 
symptoms. Thus there were cerebral, cerebellar, brain-stem, spinal and 
neuritio types. As Weston Hurst has pointed out, it is impossible to produce 
in the experimental monkey, no mutter what the eite of inoculation of the 
virus, any but a spinal type of paralvsis, and it is extremely doubtful if in 
the human disease there arc any other than brain-stem and spina! cases. 
The remaining coses are probably due to eomc other cause than the virus of 
poliomyelitis, and they vail not be considered here. 

1. SpiXAL Fonu. — In young children, the paralysis is often not apparent 
until tbe second or third may of the lUncse. lu older cluldcen. and in adolu, 
the paralysis is usually present vritbin 21 hours of the onset. The paralysis 
is always of the flaccid variety, with Ims of the deep reflexes in tbe region 
of the paralysis, and subsequent atrophy of tbo muscles if it is lasting ; it 
develops very rapidly in most of the cases, and seems to have its fall Umit of 
distribution almost at the moment of ila appearance, which facts correspond 
exactly with tbe experimental pathology. In some cases, however, the 
paralysis spreads rapidly from its onginai site, either in ascending or, more 
rarely, in descending fashion. Tho ascending cases are very liable to be 
terminated with fatal bulbar involvemenL In rare cases, relapse occurs, and 
the paralysis, after remaining atationarr for several days, may spread 
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euddeoly to other regions. This event, which is due to a recrudescence of the 
infection, has also been observed in experimental poliomyelitis. 

The paralysis is generally much more widely spread at the onset than it 
b destined to be permanently. At first all font limbs may be completely 
helpless, and later there may be complete recovery in all but one limb. 
The widely spread temporary paralysis is due to a recoverable affection of 
the nerve cells, whereas the permanent palsy is the result of an sctaal destruc- 
tion of the ceUs by a necrotic lesion. The paralysis may affect any muscles 
of the body, but those of the legs are by far the most commonly involved, 
while those supplied by the nuclei of the brain stem are never permanently 
paralysed. The trunk muscles may be affected alone, giving rise to spinal 
deformity, usually of a scoliotic or kypho-scoliotic type. Thus, poliomyelitis 
comes to be one of the very common causes of spinal curvature in the young. 
The narrowing down of the initial paralysis begins to show itself after the 
end of the first week, and any muscle which will recover useful power will 
have done so before the end of the third month. ITie paralysed muscles 
undergo atrophy, which is more rapid and complete in those cases in which 
there will be no subsequent recovery ; they give the reaction of degeneration. 
They are flaccid from the first, and in the course of time tend to develop a 
varbble degree of contracture, and yet it is common to sec a limb which 
remains permanently flail-likc. Any muscle which shows a response to 
faradism 3 weeks after the onset will completely recover. When a limb 
is paralysed, there is usually a considerable degree 0 / vasomotor paralysis, 
and there may be subsequent retardation of grovrth. Considerable defomuties 
of the body and limbs may arise ae the result of the loss of support, which 
results from tho paralysis, from the action of unopposed muscles, and from the 
contractures. Such deformity may involve actual dislocation of joints, as in 
the shoulder joint, where the deltoid is paralysed and the pectorals escape. 

The local lesion of the spinal cord is by no means confined to the grey 
matter, and may occasionally involve the contiguous white matter of the 
lateral column sufficiently to give rise to signs of lesions of the pjnramldal 
tract, and in rare cases of lesion of other ueighbouriug tracts, such as the 
spino-thalamio tract, with a result in a Brown-Sequard’s syndrome of pyra- 
midal deficiency upon the same side and toss of pain and temperature sense 
on the opposite side below the lesion. Paralysis of the cervical sympathetic 
is not rare when the lower part of the cervical enlargement is involved, with 
the nsual signs of a small pupil and low-lying Ud on the affected side. It is, 
however, generally a transient event. 

Pistuibances of sensibility of nu objective kind arc rare, and are almost 
always transient, and amount to bluntuig of pain and temperature sensibility, 
from involvement of the spino-tbalamic tracts which ore continuous to the 
ventral boms. Subjective disturbances are common, and consist of severe 
local pains in tbe limbs, back and neck. Tenderness of the muscles, and 
pain on moving the joints are sometimes very prominent, and may persist 
for many weeks. The dominance of the clinical picture by jieraistent pains 
in the periphery constitutes the so-called “oeuritic ” form of poliomyelitis. 
Sphincter disturbance is quite common in the early stages in cases in which 
the lumbo-sacral enlargement is affected, but it is always rapidly transient. 

The reflexes, both sujwrficial and deep, ate at first lost in the affected 
region, and indeed are generally absent tbroagliout the body in the early 
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etagea of a ecvere case, from the general effect oi tie virna npoD tie nerre 
elements. In tie later stages they xottiro, or leroain permanently absent, 
according as the muscles recover or not. Any sign of a returning reflex, either 
deep or superficial, io the early days of the illness is a most useful prognostic 
indrution that the muscles concerned tritli the reflex will entirely recover. 

2. The Brain-stem Form. — In this type, the incidence of the lesions 
is upon the grey matter of the brain stem from the medulla to the region 
of the red nucleus. The general aymptoma oi the onset are as in the spinal 
form. In place of the pamlysis of trunk and linil>s there is bulbar, facial, 
trigominal or ocular paralysis, according to the situation of the lesions. 
An extensive lesion of the medulla itself proves very rapidly fatal. Lesions of 
the upper brain stem are more commonly survived, and the resulting clinical 
pictures arc, in order of freqaeucy of occurrence, facial paralysis and ocular 
paralysis with nystagmus. 

Diagnosis. — During the stage of general pvrcsial symptoms and before 
the paralytic maniiestatioQs appear, a defiiute diagnosis can hardly be made; 
but It may be suggested by the time of year, by the prevalence of an epidemic, 
and by the combination of a polymorpho-nnelear leucocytosia in the blood 
with a lymphoci-tosis in the eerebro-spioal fluid. Wlien the paralysis first 
sets in. the dtagno-<is has to made from acute rheumatism, in which the 
painful jointa may cause an appearance of severe paralysis. In the s/iree 
way, eyphiliuc pseudojNmlysia (acute syphilitic epiphysitis) way he diagnosed 
from poliomyelitU. From acute polyoenritis, which may have a pyraxial 
onset with eimilar general symptoms, poliomyelitis can generally be distin- 
e^hed by the sudden onset oi the paralysis and by tie absence of sensorpr 
wtuibance and any tendency to spread, and probably by tbe lymphocytosis 
in the cerebro-spinm fluid, and later on by the permanent atrophio paralysis. 
In the rare spreading types of poliomyelitis, the latter points alone servo to 
make th« dingno#!*. 

From almost all of tbe local lesions of the spinnl cord, membranes and 
roots, whether tlicse arc of rapid onset, as for example htcmatomyelia and 
acute myelitis, or of slow onset, eurk as tumour, inflammation and pressure, 
poliomyelitis is at once distingui.sbcd by tbe absence of the conspicuous 
sensory loss and sphincter trouble which accompany the former diseases. 
In the final stage of permanent muscular paralysis and atrophy, deformities 
and contractures, poliomyelitis presents little diQlculty of oiagnosis, but it 
should be borne in mind how frequentlydefonnitiesof the trunk and especially 
lateral curvature of the spine have their origin in slight attacks of this malady 
where the lesions arc confined to the dorsal region. 

rolinmyclitis may aimulstc meuingius so closely as to be hardly dis- 
tinguishable. The elan in the former malady way Ue suggestively flushed 
and pink. A sterile cerebro-spinal fluid with no micro-organismB and with 
a mixed lymphocytic and degenerating polymorph pleocytosis and with the 
chlorides and sugar content Dorraal can hanllj be from any other case than 
one of poliom3:eliiji. 

Course. — Most commonly within a few daj-s of the onset of the paralysis 
a very considerable remission occurs, and tho paralysis becomes much 
narrowed down in its limits ; tbns, with an initial paralysis of all four limbs 
and trunk, tho limbs recover^ rapidly, leaving a permanent partial paralysis 
of the trunk, and in a case where both legs were puralyBcd, the one recovered 
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power within the first week, leaving the other permanently crippled. Some- 
times, however, there is no rapid improveraent or narrowing of the region 
of paralysis whatever. 

The paralysis remaining after the rapid improvement is final, and • 
admits of each improvement only as may occur from the recovery of a few 
cells which have escaped destmetion upon the confines of the inflammatory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralj'scd muscles vliich 
retain some voluntary power is often observable, and is referable to hyper- 
trophy in those elements which remain and to the acquisition of the aptitndc 
which necessity produces. Improvement on these lines continues for three or 
four years. On the other hanu, children aflUcted with this disease during the 
period of active growth will often show what seems to be a progressive diimnn- 
tion of power in the weak muscles, and which is, in reality, a relative failoxe 
of these mucles under the strain of the increaring weight and length of the 
body and limbs. 

beath ]s uncommon at any stage in the spinal form of poliomyelitis 
e-veept during epidemics, when severe general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place in the first few days after the appearance of the paralysis. 
Weakness of the respiratory moscles and epeclally total btercostal palsy is 
not infrequently an indirect cause of death, oven at long periods after the 
onset, if bronchitis or broncho-pneomonia occur. 

Prognosis.— It is nre for complete recovery to occur in any case of 
spinal poUomyelitis in which paralysis has once set in. Though’ recovery 
may be nearly complete, yet there seems always to be some region in which 
permanent muscular atrophy persists, and in cases which otherwise dear 
np, this is frequently in the spinel muscles, giying rise to a hteral eunstuK. 
From this condition of neatly complete recovery to one in which there is 
not the slightest recovery from the initial paralysis, there is every gradation. 
The prognosis is not influenced by the severity or otherwise of the general 
symptoms, for the paralysis may be slight where the general symptoms are 
severe, and snee ver*a. Incomplete paralysis or the presence of reflex 
action, either superficial or deep, in ony region at the end of the first week 
after the paralysis has set in, is a sure indication that useful recovery will 
occur in that region. Those regions which remain completely paralysed 
for seveTs) weeks after the onset are certain to remain permauenUy disaWed- 
The prognosis as to the eventual uscfuloeps of disabled limbs, or as to eventual 
power of walking, depends upon a consideration of the muscles which are 
permanently paralysed, as to w’hethcr they are essential muscles or not, 
and whether they can be assisted by any mechanical apparatus which is 
light enough for the weak limbs to carry. 

Second attacks of poliomyelitis are exceedingly rare, hut such cases have 
been recorded. The occurrence of progressive muscular atrophy in subjects 
who have in early life been afilicted with poliomyelitis is not very rare, and 
it is usual for the progressive atrophy to commence in the region originally 
affected by the pohomyelitis. Potts has recorded a series of 28 such cases, 
and several others are to be found among the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
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malady is aa infections, epeclftc fever, and since the virus is knotvs to exist 
upon the nasal, buccal and re-spiratoiv mucous membranes, and is presumably 
spread therefrom, bed and utensi isolation is necessary, with sterilisation of 
any contamination from the mneous membranes and mild doily disinfection 
of the month and nose. Salicylates, esjKcially in the form of aspirin, will 
relieve the pain .and fever, and seem to be decidedly beneficial. If pain be 
very severe there is no contra-indication to the use of morplanc. If the 
respiratory muscles are scrionslv involved, belladonna or atropine is of great 
'crvico both in stimulating the respiratory mechanism nod in checking 
accumulntioD of bronchial secretions. 

In cases in which tlie respiratory mnsculatnre is involved and in which 
a fatal issue may for this reason ensue, apparatus has been devised to edect 
an artiGcial respiration in the hope that the paralysis may recede and the 
respiratory musculature resume its function. It is particnlarly during 
epidemic outbreaks that such cases are seen, the pamlysis progressively 
ascending from the lower limbs, or spreading by “ jumps ” at short intervals. 
There arc two main typos of apparatus, the Dnokcr respirator and its deriva- 
tives which consists of a closed comp-irtment in which the patient lies recum- 
bent, his head protruding through a rubber collar. A motor then produces 
alternating air pressures which passively move the chest. Another type, the 
Bragg-Paull respirator, consists of a rubber apparatus strapped round the 
chest which, again by the use of a motor, by altemsto iDfl-stion and emptying, 
moves the chest. There may be a few cases in which a really good result can 
be achieved, namely, a useful moasnre of general muscniar recovery ensues 
and the patient can take up a more or leas active life. More numerous, 
however, are those in which although sufficient active tbomcio movement to 
sustain life returns, the patient remains be^dden for life. Coses are on 
record also in which sma'ival depends upon permanent retention in a Drinker 
respirator. It is probable, tbcrctore,that8u^ machines will find their greatest 
field of nscfulnrsa in other maladies than poliomyelitis, such, foe example, as 
carbon monoxide poisoning and other essenUally temporary cau.«C3 of respira- 
tory weakness A modification of tho Drinker machine is now provided in 
most hospitals throughout tho country. 

It has been claimed by Contat in Switzerland that heavy dosage with 
potassium chlorate during the pre-paralytic stage of tho illness averts the 
development of pamlysis. It is known that the virus of poliomyelitis is highly 
?cii.sitivc to oxidising agents. The patient is given nasal instillations of 2 per 
cent, solution of the suintance, 5 drops four times daily. By mouth tho dose 
ranges from 6 grains in the 21 hoars iu an infant to a total doily dosage of 
from 60 to 80 grains in an adult. This total is spread over frequent small 
doses during the 21-honT period The administmtion is hognn as as 
poaoihlc and continued during the febrile period (2 to 3 days), and progressively 
diminished to ccaso on the fifth or sixth day. It is said that no albumin, red 
cells or casts arc found in the nnor during this medication. Contat also 
employed pota«sitim chlorat-: as a prophylactic in contacts. 

£<rum (Acrupy. — Since Netter first initiated this method of treatment 
some thirty years ego, the administration of the serum of individuals who 
had recovered from a Imown attack of poliomyelitis (“ convalescent scrum ”) 
liRs been a widelv u«ed method of tnatmeut. Convalescent serum has been 
expefimentally found to contain protective antibodies, and it has been 
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thought that it might prevent the development of paralysis if administered 
during the preparalytic stage, and might limit the extent and severity of 
paralysis if given early in the paralytic stage. Ee-aasessment of the 
clinical evidence strongly suggests that these beliefs are illusory, and th.it 
serum therapy is unavailing at any stage of the malady. This result is 
indeed what the experimental evidence should havo led us to expect. For 
Flexner found that the administration of convalescent serum to an inoculated 
montey protected only if it were given at the same times as the dose of virus, 
or withiu 12 hours and before the appearance of symptoms. Administered 
after this moment, it was nniformly ineffective. But it is only after the 
appearance of symptoms that it can be given in the human subject. Again, 
the theory adopted to rationalixe serum therapy was that poliomyelitis 
was a general infection, with later involvement of the nervous system. 
Serum administered in the preparal3^ic stage was thought to prevent invasion 
of the nervous system. Ive know now that the nervous system has already 
been invaded before any symptoms whatever develop, and that this sup* 
posed prevention is from the nature of thiugs qmte impossible. Controlled 
observations in New York, in which 50 per cent, of the patients in an extensive 
epidemic were given serum and the remaining esses denied it, have indicated 
tost serum therapy has no ioBueoce upon the course of the individasl case, 
^eisschmidt, in 1^ analysb of the 1938 epidemic in Cologne, added further 
confirmation to this judgment. 

liesi and posture . — It is all-imporUut to secure as complete physiological 
rest as is possible for the weak or paralysed muscles for some time after the 
onset. Even in the slightest cases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they ore Iccpt stretched by the 
action of opponent muscles which arc nut paralysed, recovery is greatly 
hindered. Appropriate po.<rtureB can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, massage and passive 
movements should be regularly employed and re-educational exercises com- 
menced, where there is sufficient power. Electrical treJitraent in any form 
is of very doubtful value. Re-education should be assisted by every 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak limb places 
a millstone around the neck of recovery. The lightest possible shoes 
should be worn, and if splints are indic<atcd tlie excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all hea\ier varieties. In the re-education of the legs for walking, 
a walking-machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
splinting, tenotomies and other surgical procedures. 

Prophylaxis. — There have been recorded many cases of acute bulbar 
poliomyelitis in children upon whom tonsillectomy and adenoidectomy had 
been performed during the course of a local outbreak of poliomyelitis. It 
appears that this operation opens a port of entry to the virus. The onset of 
the disease is at an mterval of 10 to M days, and the issue is commonly fatal. 
The performance of these operatioiw upon children is therefore strongly 
contra-indicated during outbreaks of poliomyelitis. 
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VASCUT.A11 DISORDERS OF THE NERVOUS SYSTEM 


ARTEIlUL THROMBOSIS AND HEMORRHAGE 

Cerebral tliroiabosU and cerebral bemorrbage seem hitherto to have 
been described in text-books of medicine aa quite separate conditions, almost 
antagonistic and mutnally incompatible, between which it was possible 
and even highly essential to make a differential diagnosis for the pilose 
of apphing very dissimilar lines of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out that primary arteri-al throm- 
bosis and primary arterial hemorrhage depend m every case upon degenera- 
tion of the arterial wall, end that every condition of degeneration of the 
arterial wall may cause cither thrombosis or haimorrhage indifferently. 
It is a usnal experience to Cnd in patients who have had severe strokes 
that thrombosis was the c.ausc of the earlier, and ha>morrbage of the final 
apoplexy. E\’en in that condition, which has always been held to be the 
most important antecedent of cerebral h.-emorrhage — renal disense with 
high arterial tension— Janeway has recently fonnd that thrombosb and not 
iismorrhage was the cause of apoplexy in many of his cases. On account, 
therefore, of the identity of the undetlytng pathological condition in every 
case, and the clinical association of thrombosis and hirniorrbogc of the cerebral 
arteries, and the difficulty of distinguishing them clinically, the two conditions 
are here {l<'«cnbed together. 

iEtioIogy and Pathology.— The arterial degeneration which may result 
in cerebral thrombosis and hemorrhage is due to the following causes: 
(1) Atheroma, which is the common cause both of thrombosis and of fasemor- 
rhage in the second half of adult life, and which is by for the most frequent 
cause of hccraorrhago. It must be especially borne in mind that cerebral 
atheroma may be local in the ecrebral vessels, ami unassociated with general 
atheroma of the systemic vessels. (2) Syphilis, which is the commonest cause 
of thrombosis in the first half of adult bfc, and which is less frequently the 
cause of h.voiorrhage. It may affect both the large and tlie small arteries, 
even to the smallest. All the coats of the artery are affected, and in the case 
of the finest vessels there is conspicuous lymphocyte accnmulation or 
“ cuffing ” round the vessel. In the neighbourhood of the affected vessels 
there is always eyphilitio cercbntis m the form of l}*mphocytc exudation and 
oKlcma, and meningitis, if the lesion come to the surface. This b the most 
recoverable of oil thrombotic lesions of the brain. (3) Arterial hj'pertrophy, 
with secondary focal degeneration of the media, with or without its commonly 
associated renal disease, which is of the nature of *' small white kidney ” in 
children and younger adults, and of the various types of “ granular kidney ” 
in older subjects. (1) Abnormal conditions of the blood, especially when 
associated with feeble cardiac action and low blood pressure, as in septictcmic 
conditions. Ificmorrhago into the brain may also complicate polycytlia'mia 
and acute leukemia. (5) In associatjon with’ new-growths of the brain, both 
thrombosis and hemonhage are common events, especially when the neoplasm 
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is soft and rapidly growing. The vascular lesion may occur quite early in the 
course of the nevr-growth, and apoplexy may be the first sign of its presence. 
(6) Inflammatory conditions of any nature may cause thrombosis and heemor- 
rhage. The vascular lesions are usually small, but they may be extensive, 
and may cause death. (7) Traumatic lesions, such as the passage of a bullet 
through the brain, or a blow upon the head, or concussion from high explosives, 
may cause extensive thrombosis or htcmorrbage. 

Cerebral hsomorrhage results often enough from the direct rapture of a 
true aneurysm, or of one of those irregular local thinnings of the vessel wall 
which is called a " false aneurysm,’* and may take place from an artery the 
wall of which is softened by disease though there be neither thinning nor 
bulging of the vessel wall. 

Syphilitic cerebral thrombosis is not usually a pure pathological process, 
for the vascular disease is often accompanied by acute syphilitic encephalitis, 
with much lymphocj*te e.rtravasatiem in the vicinity of the diseased vessels, 
and acute local oedema, whicli increase the evasenfarisation when thrombosis 
Occam. The symptoms of loss of cerebral function arc not all due to the 
thrombosis, but are in part due to the recoverable acute inflammatory 
condition, and it is for this reason that syphilitic apoplexy often shows much 
more recovery than do other forms of apoplexy. 

Thrombosis U a more common cause of apoplexy than is htcmorriiaL'e, 
but it is much more frequently survived, while hirmorrhsge is ^equently 
fatal, within from a few hours to a few days of its onset, it follows there- 
fore, that in the autopsy room of a general hospital, hiemorrh»gc is seen much 
more often than is thrombosiK. wbtiu in infirmaries, where the survived 
eases of apople.ry collect, thrombosis is almost invariably the lesion found to 
be primarily responsible (or the af>oplcxy. 

Thrombosis tends to occur when an habitually high blood pressure is 
temporarily lowered and the circulation less active, and is always strongly 
suggested when apoplexy occurs during sleep and conditions of quiet, and 
after exhaustion, exposure to cold, severe purgation, and in debilitated states 
generally. It is preceded by slowing of the circulation in the area affected, 
and this may be productive of prodromal symptoms. Or there may be 
slight local thromboses preceding the main thrombosis, also giving rise to 
prodromal symptoms. Thrombosis may thus have an ingravescent onset, 
especially when clotting occurs in distal branches of an artery and extends 
towards the main vessel; but, on the other hand, it may have an absolutely 
sudden onset when the clotting occurs primarily in a large artery. The 
immediate effect of the thrombosis is a condition of infarction with oedema, 
extending widely in the vicinity, and it is this oedema which causes the loss 
of consciousness so commonly seen a few hours after the apoplexy has occurred. 
The a?dems tends to pass off in a few days, and the area bereft of circulation 
by the thrombosis tends to become narrowed by collateral circulation from 
surrounding regions, and any recovery of function within the affected region 
must be by collateral circulation from elsewhere. In many ca&es, however — 
perhaps the majority of those which are clinically ascribed to cerebral throm- 
bosis — actual thrombosis does not occur, but cerebral tissue to which the 
circulation has been inadequate for a long time eventually undergoes softening 
rather abruptly. There is little essential difference between the two groups 
of cases, and it is customary to apply the term cerebral thrombosis to all. 
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Tto affected area at an early stage is bright red in colour, and soon becomes soft 
and shrunken (red softening). Later, the blood pigments degenerate with the 

J jrodnction of bilirnbin and are partly absorbed, producing a yellow-colonred 
esion (yellow softening), Finolly, much of the thrombosed tissue becomes 
necrotic aud is absorbed, leaving one or aevetal cystic cavities. These cavities 
are never so sharply defined as those Tcsulting from embolism, because of the 
more complete necrosis occurring with the later lesion. Still, a severe arterial 
thrombosis occurring at an early age may result in a porencephaly. Cavities 
found in cases of apople:^ after years have elapsed, are too often attributed 
to hsemonhage, in reality they are nearly all due to thrombosis. The 
cerebro-spinal fluid in thrombosis is never found to contain blood, but some 
little time after the apoplexy it is often coloured yellow or yellowish-brown 
from escape of changed blood pigments, when the lesion has reached the 
surface of the convexity or the surface of the ventricle, and pleocytosis may 
bo found after a recent softening. 

Hjcmorrhage, which is usually described as an apoplexy of eudden onset, 
may be so when the escape is from a large vessel. Wnen the bleeding com- 
mences from a smaller vcesel, the ayuptoms are not sudden in their onset, 
but gather rapidly. Such a hemorrhage is much like an avalanche. Com- 
mencing from n small vessel the haemorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the brnmor- 
rhage reaches such a eizo as to burst, commonly into the ventricle, and much 
more rarely on to the surface. Indeeil, it is difficult to coucctvc Low a 
bfinionbage into such a soft and vascular tissue as is the brain should over 
stop. As a matte; of fact, H rarely does so, but causes death In the first 
attack of lisemorrbagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous system and burst- 
ing into the ventricle. One of the most important chmcnl dhtinctions 
between apoplexy duo to thrombosis and apoplexy due to h»inorrhage is 
that the former is often survived, and that the latter is almost invariably 
fatal witliin a short time of the onset. 

HsmorrLage may occur anywhere within the nervous system, hut its 
common scat of commencement n in the ccutriim scmiovale. and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striato 
which carries the name of toe “ artery of baimorrhage ” is the meat common. 
Such bleedings are often called “capsular hfcmorrhoges." It must be 
pointed out tlint this term capsular refers to the region outside the corpus 
stri.atum or external capsule, nod not to the compact internal capsule as it 
converges to the crus cerebri. The ccrebto-spinal fluid in cases of hirmot- 
rbage contains blood within a very short tune of the onset, and lumbar 
puncture often withdraw-s what is practically pure blood. 

Millie both thrombosis and bsemorrbago may occur in any part of the 
brain, the semi-oral centre, the calcarine region and the pons are tne common 
rites of both of them in that order of frequency. ITffimorrbage is rare except 
in these regions, while thrombosis is not uncommonly met with elsewhere. 

Symptoms. — ^The natnre of the symptoms in nporle.vy will depend upon 
the site of the V'ascular lerion ; and as the semiovel centre or region of the 
middle cerebral artery is the commonest rile for ol! the vascular lesions, bemi- 
ptegia is the common result ; and this is associated with aphasia, if the lerion 



ARTERIAL ITIROanaOSIS AND HAEMORRHAGE 1631 

is in the left hemisphere, and involves or isolates the cortex. "When the cal* 
carine artery b the site of the Icaion, hcmiatiopia results ; and this is apt to be 
accompanied by word'blindness, if the lesion be on the left side. Fontine 
apoplexy involves the appearance of double hemiplegia, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranial nerve nuclei 
and cranial nerves. Cerebellar apoplexies and thrombosis of tbo posterior 
inferior cerebellar artery produce acute ataxy ^\ilh forced movements and 
vomiting. 

Prodromal symptoms in the form of transient weakness of one or both 
limbs of one side, transient aphasia and giddiness occur in thrombosis only. 
An ingravescent onset occurs in thrombosb and when the clotting occurs 
in the periphery of arterial dbtribution first and spreads towards the main 
trunk. When commencing in the parietal region, tmgling and numbness 
of an extremity first occur, fol)ow«Hl by a spread of these symptoms over half 
of the body, and auhsequent weakness deepening into hemiplegia, and when 
commencing in the ascending frontal convolntion a peculiar sensation of 
heaviness in the limbs gradually increases until hemiplegia b obvious. 

The onset in embolism is always instantaneous; it may be sudden in 
thrombosis, and in hsemorrhage from a large vessel. In htemorrhage it b 
always rapid. Consciousness b lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the processes 
which follow the initial lesion, namely, the cedema of embobsm and thrombosis 
and teaiiog of the brain tissue in Ixcmorrhage. In bsmorrhsge, conscious* 
ness b lost soon, and the rapid development of severe symptoms which 
pro(>Te8sivcly deepen, is a most imporunt early indication that this b the 
natute of the lesion. In calcariue thrombosb the initial symptoms may bo 
so slight as to pass unnoticed by the patient, whoso first indication of defect 
may be, that he runs into objects on hb blind side. Convulsion sometimes 
occurs at the onset, and this nearly always indicates thrombosb, rarely 
embolism, and never hsomorrhage. There may be some local spasm in the 
region of the cranial nerves in pontino hsemorrhage, bnt this is not convulsion. 

Conjfigate iimation of the eyes is a common feature of all apoplexy. 
When the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, there may he active conjugate 
deviation, the eyes being turned away from the side of the lesion and towards 
the paralysed or convulsed side in hemiplegic c.ases, or the blind side when 
hemianopia b present. But this active conjugate deviation lasts but a short 
while and b followed by a paralytic conjugate deviation in the opposite 
direction, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last for 
a considerable time, but usually dbappeats vith the onset of deep coma. 

The pupils are often unequal; they may be contracted, or dilated widely, 
and may be insensitive to light. In severe apoplexy, vrhen as the result of 
the cerebral shock or when lismorrhage or eodema have so raised the pressure 
as greatly to reduce the physiological activity of all the intnacranial elements 
with the production ol deep coma, the puplle are widely dilated and insensi- 
tive. In pontine lesions, tlie pujnb are often contracted to pin-point size, 
and thb condition b of important localising aignificanee. 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, noby and stertoroua, and with increasing 
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pre# 3 Ufis to b«:onie irregular, ^uped or of the Cheyne-Stotes type. The 
blood preaeure tcticU to be raiaed and the pulse lull in all cooditions of 
apoplexy, prorided the heart will rcspomi to the rcvpiirenient of an increased 
blood pressure iii the face of an mcieaaed intracranial pressure. Swallowing 
is often impossible, and the sphincters may be relaxed or retention may occur. 

In the usual variety of spopIe.Yy where the lesion is in the area of the middle 
cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious 
that when the genera! intracranial pressure becomes severe and the coma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
univcrral condition of paralysis consequent upon the general iotrocrama! 
condition. The physician ohen sees the patient for the first tune when there 
is conMderable coma, and he must determine upon which side the lesion is 
situaleil, and endeavour to havo some perspeeti%’e as to prognosis by deter* 
mining the severity of the lesion. 

The following points will serve to determine the side of the lesion when 
these signs are present: (1) Tbo juiralytic conjugate deviation is towards 
the side of the lesion. (2) The comcal reflex, when any is present, is dimin* 
isbed or lost on the hemiplegic side. (3) Painful stimulation will elicit lens 
rcsjiODne or do response upon the hemiplegic side (hemianssthcsia). {4} The 
patient may respond by blinking to a feint made with the observer’s hands 
towards the patient’s eyrn upon the sonnd aide, and not on the hemiplegic side 
fhemianopiaV (B) The Urow on ibe heodplegic side when raised and allowed 
to fall passively, do so in a more tifeleas, inert and flaccid fashion than upon 
the sound aide. (6) And wlien there is any diflerence between the knee-jerks, 
abdumlnal reflexes and plantar reflexes, the former tend to bo diuiiuisLed and 
lost on the hemiplegic side while the plantar reflex will be of the extensor type 
on the hcmiplepc aide. It must be remembered in this connection, that a 
severe lesion of one cerebral hemtsphero abrogates for a time at feast most of 
the functions of Che whole hemisphere, and that the bemianaathesia and 
hcuiianopla, here referred to, do not ncressanly indicate that the destructive 
fesion involves the visual nod sensory paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral lo^ of abdominal reflexes and knco-jcrks, and bilateral extensor 
responses in the planter reflex. 

The severity of the lesion may be judged— (I) From the depth of the 
coma; (2) from the degree to which the patient responds to any form of 
stimulation and from the general signs of nervous dcnresslon present— for 
example, n condition of complete bilateral flaccidity witu complete loss of all 
reflex action and of all response to stimulation indicates a most severe lesion ; 
and (3) from signs of fniltiru of respiration os shown by irregular, grouped or 
Gheyne-Stolia breathing, ft is further important to arrive at s dctcrniins* 
tioD if possible as to whether th** condition present is stationary, deepening 
or showing signs of anielloration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy 
and before coma becomes deep. Hyperpyrexia is ollen seen in fatal cases 
before the end. It is espeauUy common and may reach a high degree in 
pontine apoplexy, ft may preceded by initial depresrion of temperature, 
it b of fatal prognostic import. 

b the commonest sequel of vascular lesions of the brain. The 
signs which serve to indicate its presence in the comatose subject have already 


ARTERIAL THROMBOSIS AND HEMORRHAGE 1633 

been enumerated. After cerebral thrombosis it may happen that the initial 
hemiplegia is completely recovered from, but unless tto recovery begins 
early and progresses rapidly it is not likely to be complete. The essential 
feature of hemiplegia is the loss of voluntary movements on one side of the 
body, but as this loss bepns to pass off, certain new features make their 
appearance. These are muscular hypertonus, increased tendon jerks, and 
associated movements. 

The restoration of movements follows o certain order. Deviation of 
the tongue and facial asymmetry clear up tarly ; next, the leg begins to 
recover ; and finally — and often very incompletely — the arm. The return 
of movements in the limbs is selective. Jn both upper and lower limbs, 
movement at the proximal joints recovers first and most completely. In 
the leg, extension and plantar flexion recover more completely than flexion 
and dorsiflexion. As a result, the patient can often stand when he cannot 
lift the foot and leg to step properly, and bus instead to circumduct the 
limb when walking. In tiiu atui, liexiuu iiiuvcincnts recover first and best, 
while the fine gkUJcd movements of the hand and fingers are frequently 
lost for ever. 

The development of hypcrtODUs.or spasUcitr os selective as the return 
of movements. In the leg, the extensor ^oup of muscles becomes spastic ; in 
the arm, the flexor group. Thus, the arm tends to take up a position of ad' 
duction, with flexion at elbow, wrist and digits. The leg is always spastlo 
in extension, and does not go into flexion contracture, as may happen in 
spastic paraplegia from spinal cord lesions. The degree of Lyportonm varies, 
and is great^t when the loss of movement is greatest. 

The tendon jerks arc exaggerated, and there is clonus (knee and ankle) 
in the affected limbs. The Bablnski plantar response persists, but the 
abdominal reflexes, which ore joitiilly lost on the affected aide, sometimes 
return after a period of months. 

The forced immobility of shoulder and distal joints in the arm may lead 
to the formation of adhesions. 

The so-called associated movcuieuts arc involuntary changes of attitude 
of the paralysed limbs which accompany forceful voluntary movements, or 
such involuntary movements os, yawning. 

CisuEUELLAji Ai’orLEXY.~~'ilii3 u usually the result of thrombosis of the 
posterior inferior cerebellar artery, which is a branch of the vertebral artery, 
and the clinical picture is very unlike that of cerebral apoplexy. The patient 
ii seixed with a sudden intense vertigo which throws him to the ground, as 
in Meniere’s disease. Incessant voroitiog and forced movements follow, the 
forced movements rotating the patient, so that he comes to rest prone, with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ataxy, usually bilateral at first, 
and later becoming confined to tbc limbs and trunk on the side of the lesion. 
The patient is unable to lift his bead, or to maintain the sitting or standing 
portion. When placed in such a posiUoa he positively dives to the ground 
when released. Nystagmus with tne long .slow movement to the side of the 
lesion, and a short fast movement in the opposite direction is conspicuous, 
and the skew deviation of the eyes is sometimes seen. There is much genera! 
bypotoDta of Umbs and trunk which soon becomes limited to the ride of the 
lesion. Head retraction, pain and atifhiess of the neck and opisthotonos 

52 
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m&y occur. When the patientV condition recovers sufficiently to allow of 
ezamioatlon, nil the d^ns of n unilateral cerebellar lentoo will be found. 
Oonsciousness is not often lost. Since the posterior inferior cerebellar artery 
also supplies the lateral region of the medalla, signs indicative of disturbance 
ol tliu region are usually present, and tbess mar dotninate Ui*^ tlinical plrliirc 
rather than the cerebellar eigna. Chief amongsit them are analgeria and ther* 
mnnffisthesia of the face and head, due to implirntion of the ns yet uncrossed 

3 ninto-thalamic path, and of the limb? anu body uiion the opporito side, 
ue to involvement of that part of the spinothalafnic tract which has crossed 
below this level. Between these two areas of sensory loas there is often a 
gap where sensibility is normal, corresponding with that part of the spino- 
thalamic tract which is crossing obliquely at this level, and therefore is too 
near the middle lino to be affected. Paralysis of the motor vagus is often 
found from involvement of the nucleus ambiguus, and, from the extension 
of the lesiou or of consccutivo oedema towards and across the middle line, 
it soiueUmea causes severe d^'sphagia and d)6arthnji, and ono of the great 
dangers of this form of apople^ is extension of the thrombosis to that port 
of the medulla which coutains the respiratory and other vital centres. When, 
however, such cxteusioo docs not take place, and if the destruction of the 
latcrallobels not loo extensive, the most remarkable recovery may take place. 

Diagnosis.— r/i(. uature the li^ton . — Tlirwuiboas should be diagnosed, 
notwithstanding the presence of high arterial tension or renal disease, in all 
cases of apoplexy without organic cardiac valvular disease, when the onset 
oecors dunng sleep or under circumstaocce of qnict, depiction, or exhaustion, 
and in all cases w^cre prodromal eynploms are marked, or where the onset 
of the apoplexy is gradual, and In apople.xie3 occurring in advanced age, for 
then biemoRhege ts almost unknown. All slight apoplexies and neatly all 
those that survive the first 10 days after the ictus, nro due to thrombosis. 
Thrombosis should he diagnosed in all primary* apoplexies iu young syphilitic 
snbjecta, and in this connection the acnim reaction and the cytology and 
reactions of the ccrebio-rpinal fluid are all-important in the diagnosis. 

Puerperal apoplexy is moilly due to thrombosis of cerebral veins (see 
pp. 1647-1650). 

The ccrebro-spinal fluid affords Important irdicaUons, since homorrhage 
into the bnun in moat of the casts soon bursU on to the aniface or into 
the ventricle. If blood in alucnt from tlm fluid a few hours after the 
iclns, thrombosis or embolism is highly probable and hicraorrhage ja very 
unlikely. Any infarction touuug to the* aurfatc may iu the course of time 
cause the fluid to bo bIood-ting<*d or yellow. It is important to bear In 
mind that the infarct comUtions of embolism and thrombosis ate followed 
by packing of the infarcted region with polymorplis, and that these may 
escape from the surface iu such numbers as to load the cerebro-spinal fluid 
with such a high polymorph pleocytosis as to suggest the presence of 8Uj»- 
purative meningitis. 

ILainorrhage is a likely cauie of apoplexy occurring during exertion, 
especially if jt occurs at a niomt’iit of severe physical strain, or at the height 
of pasrioii. It is always a probable lesion in cases where a previous tbrombotir 
apoplexy has occurred, the final event, where multiple strokes have succeeded 
one another, being almost invariably luemorrhago. An apoplexy vrith rapid 
on'^t and with symptoms rapidly deepening, with a quick onset of deep 
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coma, and the development of pyrejia and signs of respiratory failnre, is 
usually due to htemorrhage. The certain test that on apoplexy is due to 
hsemorrhago is the presence of blood in quantity in the cerebro-spinal space 
as proved by lumbar puncture. In cases of small white kidney in the young 
and of granular kidney before the age of 60 years, where the blood tension is 
very high, and where there is severe retinitis, hemorrhage is the most likely 
cause of stroke. 

Embolism should be diagnosed in all cases iii which there is an obvious 
cardiac valvular lesion, particularly mitral stenosis, septic endocarditis, aortic 
disease or aneurysm. It is true that syphilitic cerebral thrombosis may 
occur with syphilitic aortitis, but the combination is rare, for syphilitic 
aortitis usually occurs at a much later age than does syphilitic cerebral 
thrombosis. 

The •posilion and extent oj the lesion. — The position of the lesion may be 
judged hj the nature oi the initial sipn^. whether visual, sensory, motor or 
apbasic, ccrobellar or pontine, and later by the permanent hyinptoms resulting 
iram the lasion. It must he carefully borne in mind in this connection, that a 
seme lesion of a cerebral hemisphere may entirely abrogate the functions 
of that bemispbere during the acute stage, initially by a process 0 / shock and 
afterwards by^ the occurrence of mdema in the vicinity of the lesion, which 
may spread widely. The extent of the lesion may bo gathered by the severity 
or otherwise of the early symptoms and their rate of increase, and by early or 
immediate lo.s3 of consciousness, and by the completeness of the parses 
resulting. The more severe the extent of the lesion the sooner do grave signs 
of general cerebral failure appear. 

Oi^erential Diagnosis.— The diagnosis of coma due to a cerebral vascular 
lesion IS usually mode without difficulty from the history. Bn>l from the presence 
of uaequivacsl signs of local lesion of tic bruin. In a patient mthaut bistarx, 
and when the coma has become *0 deep os to remove the unilaterality of 
physical signs, the diagnosis may be difficult from other causes of coma such as 
urcemia and diabetes, poisoning by opium, alcohol and its derivatives and coal 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions, tiriomia may present esipecial difficulties, for it 
is often associated with cerebral vascular lesion, and transient bemiplegic 
attacks may occur in this condition. This is true also of the crises of essential 
hypertension, which are described in more detail on page 1640. Absolutely 
sudden death which is so often reconled in death certificates as doe to 
apoplexy, is usuallv associated with a stoppage of the heart following the 
ooliteration of one of ita coronary arteries. .Apoplexy never causes sadden 
death. There is one recorded case of death from cerebral haimorrhage in 
5 minutes, but it is rare in any apoplexy for death to occur m less than 2 hours. 
Other conditions causing hemiplepa with coma must be taken into considera- 
tion. Epilepsj', especially when the convuUiou n> umlateral, may be fuUowed 
by marked unilateral paralysis (Todd’s p.aralysis), which may last for a con- 
siderable time. Efero the history of recniring attacks and the complete 
recovery will easily prevent confusion. 

Cerebral malaria and sunstroke may closely resemble apoplexy, and 
should always come to mind when rapid coma follows the development of 
cerebral symptoms in circumstances where these causes are lik^y. The 
congestive a^oks of general paral^is of the insane are peculiarly diffi- 
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colt to diagnose from apopltxj’, ond especially so wLeu occurring as the 
initial manifestation of the disease. These attacks take the form of rapidly 
occurring attacks of hemiplegia, aphasia, hemianopia^ hemianaathesia or of 
some combination of these conditions, usually associated vnth initial cou- 
\Tikions and followed by coma. The diagnosis of a syphilitic tlirombosls is 
made with reason because of the poritive scrum reactions, and ccrcbro-apinal 
fluid examination. If energetically treated the patient recovers with mar- 
vellous rapidity and completeness, only to develop slowly the characteristic 
signs of general paralysis. It is the too rapid rccove^ in a case of apparent 
sj'philitic throroboeis which should soggest the possibility of the stroke being 
a congestive attack in general paralysis of the insane. 

In all cases of coma without history, especially when there are signs of 
local cerebral involvement, a careful examination of the head should be made 
for traces of recent injury. 

Prognosis. — In thrombosis due to atheroma the apoplexy may be rapidly 
fatal from extension of the thrombosis and secondary ^ema. In cases whicL 
nirvivc, considerable recovery may occur in proportion to the extent of the 
lesion, but in these subjects an apoplexy is usually the beginning of the end, 
since the nndcrlying pathological caus<», arterial disease and failing cardiac 
action, still exist and arc not amenable to any radical treatment. It is astonish- 
ing, however, how many of the cases of apoplexy due to atheromatous throm* 
bwb survive for years without any recurrence of the thrombosis or occu^ 
rcnce of hajmorrhage. A majority of the cases of apoplexy from syphilitic 
thrombosis make a fair recovery, which obviously depends upon how much 
permanent thrombosis occurs to the lesion of acute syphilitic encephalitis 
which is responsible for this condition, and upon the early application of 
appropriate treatment for syphilis. In some of tbeso cases even, no recover}* 
occurs. 

In cases of Inemorrhage, the immediate prognosis is the gravest possible, 
the great majority of the coses surviving but a few hours. 

Treatment. — When arterial disease w known to be pre.«nt, the oulj 
measure which can m any way teod to safeguard the patient from apoplexy 
ii moderation in all things: in diet, alcohol, mental and physical exercises, 
and above all moder.itiou in all men<<urra tending to cause marked variation in 
blood pressure. It is highly probable that no treatment influences tbc course 
and fatal issue of apoplexy due to bvmorrhage. Thrombosis end embolism, 
however, allow some scope for treatment, which should be the same in the two 
conditions ; and as medical treatment in cases of bsmorihage is nscless and 
cannot avert the fatal result, one line of treatment may be recommended in 
all rases of apoplexy. 

From the onset of symptoms a careful atimulant lino of treatment should 
be adopted, and all depletive measores lliat may be calculate to lower 
the blood pressure and diminish the force of the cardiac action should be 
scrupulously avoided. Absolute rest ia, in the first place, e&sential when 

f irodromal Bvmptoms appear, and at the onset of an attack dilTasiblc stirou- 
sntsin the fomiofalcouoland liquid food should be given ; the heart's action 
may be improved by st^chnine, while lestlesaneas may be combated with 
bromides. If the patient is conscious, he should make as little eiTort as possible. 
Iris head and shoulders should be rais^ special care being taken that the neck 
is not bent, and that nothing shall interfere with the return of blood from 
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the head. If there Is unconsciousness with stcrtor, the head and shoulders 
should he turned upon one side, so that the tongue does not fall back and 
impede respiration. If there be much cyanosis from impeded respiration, 
as is often seen in plethoric subjects, it is advisable to withdraw blood 
bj^ Tenescction, for such relief of embarrassment acts as a stimulant to the 
circulation. Purgation should be avoided, and the bowel relieved at intervals 
by enemata. Stimulating food in a liquid form should be administered 
with stimulants at regular intervals ; and if there is any difficulty in swallow- 
ing, the food should bo administ^ed with the nasal tube. The bladder 
should be carefully watched from the first, lest retention should occur, and 
the catheter passed when necessary. Lumbar puncture should, when 
necessary, be performed for diagnostic purposes, and it frequently gives 
relief from symptoms due to the high mtWcranial pressure. Bed-sores and 
hypostatic bronchitis must be avoided by the usual measures. In the cases 
that survive the first fev days, passive movements should be used daUy to all 
the joints of the affected side in hemiplegic cases, for this will obviate the 
painful residual adhesions which form in the jomts of the paralysed limbs, and 
especially in the shoulder jotot, and subsequently cause so much pain and 
misery to the patient. With the return of the power of voluntary movement, 
active exercises take the most important place m treatment. The final state of 
hand-and-fioger movements depends not alone on the severity of the damage 
done to the brain, but in part upon the thought given to devising active exer- 
cises for it and the assiouity with which the patient can be persuaded to 
employ them. To avoid fatigue it is best to ordam a given daily period of some 
minutes to systematic exercise. A rubber sponge of appropriate size, fixed 
in tbe palm by a strip of webbing passing round the hand, will limit the 
passive flexion of the fingers, and will provide a resilient resistance against 
which the patient may move his paretic digits. 3Jassage is an adjuvant, 
but never a substitute, for active exercises in the patient who can undertake 
them. Electrical stimulation of tbe muscles is absolutely contra-indicated. 
It has no other effect than to aggravate the spasticity that is so serious a 
hindrance to free movement. A hemiplegic patient after apoplexy, should 
be got upon his legs and encouraged to make attempts to walk as early as 
ever tbe returning power allows any possibility of the attempt. 

GENERiVLISED CEREBRAL ATHEROMA 

Etiology and Pathology. — ^For the ©tiology and pathology of atheroma 
the article onpp. 1072, 1073 should be consulted. Inmanysubjects the cerebral 
arteries are affected at an earlier age and more severely than any others in the 
body. [Males are the victims of generalised cerebral atheroma more often 
than females, and the symptoms, though most common in the sixties and 
later, are recognisable in the more severe cases soon after the age of 50. The 
brain is the seat of innumerable minute vascular lesions. There ate numerous 
small softenings on its surface, and the cerebral cortex becomes thinned in 
consequence of degenerative changes. In the central part.s of the brain, 
especially in the basal ganglia, small cysts develop from the softenings and 
eventually a mesh-like condition — the status lacunatns — may result. 

Symptoms. — ^Tho onset of this condition is insidious and its course 
steadily progressive. Mental changes or physical changes may predominate 
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ftod both are liable to abrupt exacerbatioss trhlch are to be attributed to email 
cerebral rascular lesions. The.mcntal symptoms arc often noticeable first. 
The patient's range of interesU becomes reduced and intellectual activities 
of all kinds arc gradually discarded. Memory for recent events becomes 
faulty, while tLat for events long past remains unimpaired. Confuaon is 
liable to occur and the patients becomes nnable to adapt themselves to now 
circumstances and ate obstinately conservative. Emotional control becomes 
impaired, and affective rcspon.'«c may be inadequate. Previously existing 
tcndenciestoaniiety,or depression or paranoid traits may become exogperated. 
Confusion and lack of attention may lead to incontmcnce and disorders of 
dress. Bysapbosia is common and apraxia may also occur. 

The physical symptoms take the form of a slowly developing muscular 
rigidity winch has been called “ psendo-Farkiusonism." The facies becomes 
“ set,” movements becomes less free and in walking the step becomes gradunll v 
shortened until it may bo only a few inches ; tins murehe d petit pas is very 
characteristic. The patient becomes unablo to relax his muscles and if as he 
lies in bed passive movements of the limbs are attempted b^* the examiner, 
great resistanca is encountered. The grasp reflex may bo discovered in one 
or both hands. The tendon jerks ate exaggerated ond the plantar reflexes 
indofioitc or weakly exteosor. 

In some instances the most pronounced physical feature is a spastic 
paralvsis of the muscles innervated from the pons and medulla aod hcuca 
called “ pseudo bulbar-palsy." The physical basis of this syndrome is 
uncertain ; the lesions couceraed are bVlateml and mar be situated in tbo 
anterior parts of the internal capsules or possibly in the brain-stem itself. 
The facies becomes set, voluntary movements of the lips arc restricted, the 
tongue ia spastic and loob email and cannot be protruded beyond the teeth, 
and movements of the palate, pharynx and vocal cords are all similarly 
limited. The result is dysarthria of s degree which may render the patient's 
speech unintelligible, together with dlOicolty in mastication and in swallowing 
(dysphagia). There is no muscular wasting. The jaw jerk is exaggerated. 
The lips may be held apart and the saliva trickles from between them. 
Emotional movement temporarily inhibits the rigidity of the facies and is 
exaggerated as a conseqnence of the p^nramidal impairment, hforeover, in 
consequence of the bilateral pyramidal disturbance uncontrolled laughter or 
crying may occur, and there is usually a tendency towords one or the other 
so that the patient who suffers from uncontrolled laughter may laugh even 
on hearing bad news, and the patient who suffers from uncontrolled crying 
may weep when he is amused. General atheroma is usually well marked and 
arterial hj’pertension may or may not bo present. The etote of the retinal 
arteries is not a reliable guide to that of the cerebral arteries. 

Dia^osis. — If mental symptoms predominate in the early stages the 
diagnosis will have to be made from general paralysis of the insane and the 
absence of characteristio signs of nervous ayphtUs, together with negative 
findings in the blood and cerebro-spmal fluid, will exclude the latter. Other 
forma of pre-senile dementia, such as Alzheimer’s disease (see p. 1802) and 
rick's diwase (p. 1861), ore not associated with the same degree of motor 
disturl>ance ns is usual in atherosclerotic dementia. MTien physical symptoms 
predominate, the presence of atheroma and signs of early dementia, and 
usually the absence of tremor, differentiate the condition from paralysis 
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agitans. ^Vlien pseudo bulbar-palsy is present, the diagnosis irom motor* 
neurone disease (amyotrophic lateral eclerosis) may be difficult, but the com- 
plete absence of ■wasting, the presence of lipdity in the facies and upper limbs 
and the association of atheroma are usually sufficient to make the ffistinction. 
TNTien arterial tension is high and changes m the optic fundi are present the 
picture may closely resemble one of cerebral tumonr, and the differentiation 
depends largely on the presence of arterial hypertension and the extensive 
retinal lesions, which d^tingnish neuro-retinitis (hypertensive neuro-retino- 
pathy) from the papilloedema of raised intracranial pressure. 

Prognosis. — ^The course of the disease is gradually doivnward and may at 
any time be terminated by a sevete “ stroke,” but in general the patients 
8ur\ive for years and severe cerebral vascular accidents are uncommon 
among them. In the end the patient becomes bed-ridden and dies in conse- 
quence of an intercurrent infection, or, when he has reached a debilitated 
state, from a terminal cerebral thrombosis. 

Treatment. — This can only be symptomatic, and the patient should be 
kept up and about as long as possible. It is unfair and unwise to put too 
much dietary restriction on him. and if he is a small or moderate eater no 
further limitation is require<l. 


HYPERTENSm; ENCEPHALOPATHY 

Id a preceding paragraph on the differential diagnosis of apoplexy (p. 1635), 
mention was made of the sudden and transient cerebral symptoms associated 
with ewntial hypertension, and some further reference to them is neceasarv. 
It is known that the subjects of this variety of hypertension may ultimately 
succumb to cerebral Incmorthagc, but it should also be borne in mind that 
they are subject from time to time to what arc known as hj'pertensive 
crises.” The patient is the possessor of a persistently high blood pressure. 
The attack is precipitated by a further rise in this, and develops with intense 
headache, sickness and sometimes drowsiness or even semi-coma. E.Tamina- 
tion will reveal the presence of hypertensive retinitis in most cases, but in a 
proportion there is a definite papOloHlema ■with retinal bsemorrhages and 
exudate. Accompanying these symptoms there may be hemiparesis, hemi- 
anopia, focal or generalised fits, or other indications of local cerebral lesion. 
The crisis is brief, lasting from a few bourn to several days, and usually ends 
in recovery, but recurrence is likely, and finally many subjects develop 
cerebral atheroma and snccumb to cerebral htemonhage. Intervals of 
several months may intervene between eucceeding crises. 

The presence of papillccdema is taken to indicate that cerebral {sdeum 
is complicating the situation. The transient nature of the crisis, and particu- 
Urly the rapid appearance and disappearance of such symptoms as heim- 
parcsb, exclude the possibility of arterial thrombosis or other material 
lesion of the kind, and spasm of the arteries has been Invoked to account 
for the symptoms. There is no conclusive evidence that this occurs. 
Yet while the cerebral arteries arc not under the same measure of 
vasomotor control as arteries elsewhere in the body, it is known that some 
such control exists, and it may be that in arterial hypertension more intense 
spasm is possible than in healthy arteries. At least, it may be said that no 



1C40 


DISEASES OF THE NERVOUS SYSTEM 

bypothcais better founded or more in harmony with the facts, of clinical 
obser%'alion has been formulated. 

Differential Diagnosis. — As has been indicated, the transitory character 
of the symptoms excludes gross vascular lesions such as thrombosis, and the 
same may be s.»id of intracranial tumour and lead encephalopathy. Yet it 
may be admitted that while it is present the hypertensive crisis shows many 
points of resemblance to the last two named conditions, especially when 
papillcedcma is found. Flumbism in children and young persons not un* 
commonly develops with headache, vomiting, couvuistons and focal signs, 
and the development of an intense papillcedema, sometimes also with high 
blood pressure nud albuminuria, and search for other mdicatiuns of lead 

f oisoning and careful history-taking arc necessary to exclude this condition, 
n intracranial tumour, the Bj’stohc blood pressure is rarely above normal 
limits, the history is longer and the condition progressive. Unemia enn 
usually be e.\cluded, since m essential hypertensiou tbe blood urea is nithin 
nonnal limits, and the only aboormniity in the urine may be a trace of 
nibumin. 

Treatment. — Veneocction is uidicuted as the brat step, and when there 
is papilla-ilema or other signs of cerebral mdemu (convulsions, high cere- 
brospinal Iluid pressure) lumbar puncture and the withdrawal of cerebro- 
spinal tluid, and also the intravenous ot intramuscular administration of 
hypertonic solutions are nccoRsary. As a measure of urgency from 50 to 
70 c.cm. of a 60 per cent, solution of dextro'^* or sucrose may be given intra- 
vcnoualp. Fop Icsa urgent cascaand as a measure that can be pcpcated for the 
relief of headache, six ounces of a 20 per cent, solution of magnesium sulphate 
ra.iy be given per rectum at 0-hourly or less frequent inten’als. The con- 
vulsions mav bo treated by rectal adiDinistration of paraldehyde (240 to 
SCO minims in water), or by the h>'podermie injection of S gruius of soluble 
phenobutbitone in solution. 

Tbe subsequent management of tbe case is that of the underlying cssentful 
hypertinsiori. 


CEItEBRAL EMBOLIS5I 

Cerebral embolism is infinitely leas common than thrombo&is. 

iEtiology, — The embolus may bo: (1) n fragment of blood clot, (2) a 
vegetation or detached portion of one of the cardiac valves or in rare instances 
an atheromatous plaque, (S) air bubbles, or (4} globules of fat. 

(I) The commonest cerebral embolus is a detached fragment from a cloi 
which has formed in the left auncic in a case of auricular fibrillation. Lee-' 
frequently it comes from a clot m tbe lUlated auricular appendage m a case of 
mitral stenosis without fibnllation, or from one on the inner surface of the 
infarcteU ventricular wall after coronary thrombosis. Other sources of clot 
emboli are aneurjTims of the la^e vessels between the heart and the brain, 
a clot covering an atheromatous ulcer in the first part of the aorta, and clots 
which may form in the pulmonary veins and even m the left heart in suppura- 
tive conditions of the lungs. In exceptional cases a patent interventricular 
septum may provide a route by whicn emboli from the systemic veins can 
reach the brain without passing through the lungs — paradoxical embolism 
(see p. 1098). Coses of cerebral symptoms associated with venous thrombosis 
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in the lower limbs or pelvis were formerly eOTlained on this hypothesis, but 
it now seems probable that in the majority of such cases the embolus travels 
by way of the vertebral veins to a cerebral vein or cranial venous sinus and 
doesnotreachacercbralartery or ever enter the arterial system (see p. 1650). 

(2) The emboli of the second group are most commonly small portions of 
infected vegetations from the cardiac valves in cases of septic endocarditis. 
Such emboli arc apt to occur very Ireqaently in the course of a case of this 
kind, and they produce a cumulative effect in tho brain. In other Instances 
larger emboli are formed by vegetations from acute simple endocarditis. 

(3) Air emboli are usuall}^ multiple. They may occur in association with 
operations on the lungs, and in the coarse of almost any operation in which a 
vein of medium or large size is opened. While emboli of more solid character 
will not pass through the pulmonary capillaries it is probable that air emboli 
do BO, and consequently air emboli from almost any part of the body may reach 
the cerebrum. The commonest single cause of air embolism to-day is probably 
damage to the surface of the lung by tho needle in the course of producing or 
lefiUinc an artificial pneumothorax, and it occurs also during major operations 
on the lung. It may follow insufflation of air into the vagina, or it may occur 
in association with retained placenta, and even as a result of division of veins 
during the operation of Cxsarean section. 

(4) Fat emboli arc a cause of cerebral complications after fractoie of one 
of the long hones, and may cause death. Like air emboli, fat globules pass 
through the pulmonary filter. 

Emboli usually paas into the middle cerebral arteries or their branches, 
becaose these are the direct continuation of the carotid arteries. Very rarely 
the internal carotid is obstructed, but if it is the circulation in its branches Is 
usually maintained by the circle of Willb. Next in frequency is the posterior 
cerebral artery, and then the vertebral. Because of the mod© of origin of 
the left carotid artery, emboli affect the left half of the brain more frequently 
than the right. In a case of infective endocarditis, the cumulative effect of 
innumerable minute infected emboli may cause extensive softening in the 
left hemisphere at a time when the right hemisphere is bttle affected. 

Symptoms. — The onset is immediate. A stroke due to embolism is the 
most suddenly occurring of all the apoplexies and there ore no prodromal 
cerebral symptoms. Unless a large vessel, such as the middle cerebral artery, 
be occluded consciousness is usually not lost, but a stuporose state may occur 
either with the onset or after a few hours, and may last several days. Hemi- 
plegia is the common physical syndrome and it may be of all degrees of 
severity, according to the size of the cerebral lesion. When emboli are 
numerous and of small size, and particularly when they are infected, as in 
infective endocarditis, the development of hemiplegia may be gradual. 

Diagnosis. — Embolism should never be diagnosed unless there is evidence 
of cardiac disease, aneurysm, or some other recognised source of emboli, 
but in the presence of such disease, especially of auricular febrillation, it is 
the usual cause of any stroke which may occur. The diagnosis should not be 
rejected simply because the manifestationa of apoplexy are slight. 

Prognosis. — In cases of auricular fibrillation, the hemiplegia is in many 
cases not severe and good recovery is frequent, but when a large vessel is 
occluded the hemiplegia is usually very severe and complete, and it remains so. 
Further embolism is likely to occur eventually. In other cas s the prognosis 
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flepetwis krgclr on tie couna of the causal condition wHch is responsible, 
aou whether tie emboli are affected or not. In cases of bronchiectasis, for 
example, tie emboli, being infected, generally give rise to multiple cerebral 
abscessea. Puerperal cases of cerebral eml^ollsm in the absence of cardiac 
and other disease usually do well. 

Treatment. — As far aa the cerebral lesion La concerned treatment is the 
same as for thrombosis. In moat cases tie condition responsiile for tie 
embolism calls mote urgently for treatment, and in casea of auricular fibrilla- 
tion complete rest for several weeks and appropriate treatment of the cardiac 
dioordetu essential, in order to dimintsb the risk of further emboli occurring. 


raTUACRAiHAL ANEURYSil 

Aneurysms within the cranium are common and may conveniently be 
considered in four groups. 

hlinutc atheromatous aneurysms of the arteries at the base of the brain 
arc frequent and may be numerons in elderly subjects, but only in rare 
instances do they cause symptoms. The clinical disturbances to which they 
occasionally give rise result cither from blecdmg, or their pressure on, 
and even adhesion to, the adjacent ocular nerves, and are thus almilat to 
those of the more important group which follows. 

Of the remainder the great majority are “ berry ” aneurysms situated 
on or near the circle of Willis. An aneoxj'sm of this kind devcloju at a bifurca* 
tion of an artery in consequence of a congeoltal defect in certain individuals 
of the elastic lamina at this point. It is thus not congenita), but develops at 
the site of a congenital weakness. The importance of “ berry " aneurpms 
is that they ma^% and frequently do, rupture, causing sub-arachnoid Incmot- 
rhage. Otherwise only a email proportion of them give any evidence of their 
presence, Aneorysms situated on the posterior or lateral portions of the 
circlo may interfere with the third cranial nerve, giving rise to paralysis, 
which is os a rnle, partial, and which may be either gradual or Buduen in its 
onset. Less commotdy aneurysms situated laterally on the circle compress 
the optic tract just bemnd the chiasma, and so produce homonymous defects 
in the Tisual fields, and in rare infitances aneurysms on tho anterior com- 
municating artery causa peesaore on the optic chiasma with consequent 
distoibonce, possibly of variable intensity, in the central or temporal parts of 
the visual fields. 

Aneurysms of tho internal carotid artery are usually situated within the 
cavernous sinus. Such an aaeurysm may develop gradually, or, more com- 
monly, after an initial period of alow development, it may dilate rapidly or 
even suddenly, nntil it comes into contact witn the wall of tLe sinns ; or again, 
it may rupture into the sinus bccomiog an arterio-venous aneurysm. Whether 
the development of tho aneurysm be slow or rapid, tho various oculo-motot 
nerves and the branches of the trigemioal nerve eitnated in the wall of the 
sinus become afiected. The patient experiences severe pain in one side of the 
forehead, or m the forehead and chceic, and if the onset is sudden, ho may 
vomit. Donble vuion comes on rapidly and may proceed to complete paralysis 
of the third, fourth and sixth cranial nerves, but the pai^ysis is more oitea 
partial. Ptoeis is always a feature. The affected eye may become proptosed. 
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Whan the lid is raised the patient znn 3 r find that Tision in the affected eye is 
impaired, but in some cases within a few days the vision improves greatly 
and the pain passes off, some ocular paraljuis and proptosis usually remaining. 
If the aneurysm is situated above tne cavernous sinus {supra-clinoid carotid 
aneurysm), the optic nerve may be affected by direct pressure and progressive 
visual impairment may be the first symptom. By suitable X-ray technique 
erosion of the great wing of the sphenoid, or of some part of the sella turcica 
may be demonstrated, or some degree of calcification may be seen in the wall 
of the aneurysm. Aneurysms of the internal carotid arterj’ may be demon- 
etrated also by arteriography. In cases in which there is an arterio-venous 
commimicatioQ a bruit may be audible with the stethoscope, either over the 
affected eye, or over the carotid artery in the neck. 

Bacemoso or cizcoid aneurysms of the middle cerebral artery may cause 
localbed or generalised fits, or attacks of a migraine syndrome. A bruit may 
be audible to the patient, or may be heard on ausculation over the eye or over 
the carotid arter)’. It is always louder alter a fit, and may he present only at 
that time. Proptosis of the eye on the affected side is usually apparent when 
looked for. Temporary paralysis of the affected arm and face may be present 
after a fit, and eventually some weakness may become permanent. In 
occasional cases some calcification, either in the vessels of the aneurysm or in 
the cerebral cortex may be revealed by X-rays. In a special group of cases, 
there is an external as well as an internal angioma, the external manifestation 
being nsually situated in the terntory of the trigeminal nerve. (Sturges- 
Weber syndrome.) 

SUBAIUCEXOID HiESIORSnACE 

Synonyms. — Spontaneous Subarachnoid Hajmonhage; Meningeal 
Hemorrhage. 

Bleeding into the subarachnoid space may be an accompaniment of head 
injories end it may also follow intraventricular hremorrhage, bat the usual 
cause of uncomplicated, or, os it is someUmes called, " spontaneous ” sub- 
arachnoid htemorrhage, is rupture of a cerebral aneurysm on the circle of 
Willis or on one of its component arteries. What has been called here the 
“ berry” aneurysm may rupture euddenly and freely, with the production 
of fatal apoplexy, or there may be recurrent leaking of blood in small amounts 
from such an anexirysm, leading to a syndrome of meningeal irritation. 
^Vherea3 with cerebral htemorrhage the bleeding occurs into the substance 
of the brain, and the latter is severely and irrevocably damaged, witli sub- 
arachnoid hjcmorrhago the blood is effused chiefly outside and over the 
surface of the brain, and although there is still a risk that the immediate 
consequences of the apoplexy may be equally disastrous, if the event is 
survived the chances of full recovery arc in^tely greater. 

(1) TAe apopledic syndrome . — The patient may have been subject to 
frequent headaches, or the episode may be quite unheralded until a sudden 
intense headache, rapidly followed by sudden lapse into unconsciousness, 
signals the free rupture of the aneurysm. It may be thought that an ordinary 
cerebral htemorrhage has occurred when the comatose patient is first seen, 
but in uncomplicated subarachnoid htemorrhage exanunation reveals no 
evidence of hemiplegia. On the other hand, a bilateral Babinski plantar 
response will be obtained and there will be marked neck rigidity. At first 
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both pa^ ta&y be small and slnpgjsb, but in fatal ca^cs the pupils ultimately 
dilate. Examination of the optic fondi may reveal sub-hyaloid ha:'morrhttg9 
or papillcedema. Lumbar puncture produce? a fluid that rrscrables pure 
blow. 

Recovery from luemorrhnpe of this Keverity is by no means nncommon. 
In fatal cases death commonly ensnes within 24-36 hours or at some time 
during the first fortnight from freah bleeding. If this period be safely passed 
the prognosis as to recovery becomes good. The course of tbe illness may, 
however, be prolonged. The patient gradnallr recovers from coma, tating 
possibly many days to regain full and continuous consciousness. Tbc tempera- 
tare rises after 21 hours and reraaias at 09-5 or 100® F. for about a weet, and 
the urine may contain abundant albumin and somo sugar — either of wliich 
may lead to an erroneous diagnosia if the possibility of its occurrence l>e not 
known. 

Headache is intense and may last for two or three weeks, with irritability 
and some stiffness of tbe neck. The knte-jetka or ankle-jeiks, or both, are 
commonly Abolished a few days after the onset, but they return after n further 
week or two and in slighter cases sooner. The patient who has recovered from 
his coma shows at first little intellectual activity, but answers rationally 
and briefly when questioned. A few weeks later, however, he is liable to 
manifest psychotic disturbances of the KoisukolT type, having no recollection 
of bis visitors %Then they come again and giriog them confabuiatory accounts 
of his imaginary doings,' which show that be is disorientated in place and time. 
This dtsturbauce soon passes off completely and in some cases is almost 
ephemeral, and the patient eventually regains his full intellectual powers. 

From such a severe illness not every patient cscupos nnscathed. Focal 
damage may be caused, either by the hicmorrbago or by subsequent clotting. 
If the aneurysm Ues close to, or partly embedded in, the brain, its rupture 
may cause considerable cerebral laceration, which if not fatal may leave 

C artial hemiplegic weakness. If the oneurysm be at tbe bifurcation of the 
asilar artery, clotting in or around it may gi%'c rue to thrombosis in one 
of the branches entering the brain-stem, with TeBuIt<ant motor or sensory 
hcmiple^a of the opposite aide of the body, associated, possibly, with oculo- 
motor paralysis ou the side of the new lesion. Oculo-motor palsies also arise 
from involvement of the nerves in clot, and strabismus is perhaps the com- 
monest residual defect. 

(2) The meningilie syndrome.— In this case, the ha-morrhage is Jess 
abundant and therefore consciousness may not be lost. There is rioicnt 
headache, restlessness, dclinum, rigidity of neck and spine, Kcriug's sign, 
bilateral extensor plantar responses, and sometimes diplopia and squint. 
Within a few hours, or somewhat later, ophthalmoscopic examination may 
reveal tbe presence of flame-shaped hwmorrhagea in tbc nerve fibre layer of 
the retina, or massive h®morrhage in the sub-hyaloid space. The last-named 
is characteristic of suliarachnoid h.-emorrhage. A low-grade |kapiII<cdctnA is 
occasionally also ob.scrvcil. 

In non-fatal cases of both types, the temperature may remain raiseil for 
t or 8 days, and the urine for the first 48 hours only may contain abundant 
albumin and some sugar. The addition of these features to the cbnical 
picture may, if the possibflity of their occurrence is overlooked, lead to an 
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erroneous diagnosis of ur®mia or diabetes. The laiee-jerks or ankle-jerks, or' 
both, are often abolished temporarily a fetr days after the onset, and return 
after a few days or weeks. 

In small leaking hsemorrhages the cerebro-spinal fluid is more or less - 
heavily bloodstained, and may for two or more weeks be discoloured, yellow 
or brownish according to the amount of blood originally present. 

(3) The luml}a(j<hscialica syndrome . — This uncommon condition, first 
described by Professor Arthur Hall, commences wth pain and stiffness in 
the lumbar region, followed by pains in the legs, and sometimes the leg-jerks 
are absent. Pyrexia is the rule. The diagnosis depends upon the character- 
istic cerebro-spinal fluid of subarachnoid htemorrhage. The explanation of 
this sjuadrome is not clear and it is probable that in some cases at least the 
source of the haemorrhage is in the spinal canal. 

Differential Diagnosis. — The recognition of subarachnoid haemorrhage is 
an easy matter in those cases in which the train of symptoms calls at once 
for the examination of the cerebro-spinal fluid and blood js found in the fluid. 
The distinction of the apoplectic forms from other varieties of cerebral hcemot- 
xbage can only bo made: (1) by the age of the patient, practically all 
hsmorrhagic apoplexv in the first half of life being the result of ruptured 
aneurysm ; and (2) Iiy preceding symptoms, such as headache, diplopia, 
ophthalmoplegia and migroinoos phenomena. Adie suggested that all cases 
of migraine with transient ophthalmoplegia were due to aneurysms, and it 
seems certain that many of the numerous cases of sudden death occurring in 
sufferers from ophthalmoplegic migraine have been the result of terminal 
htemorrhage due to the presence of aneur}'8m, but on tbe other hand, the 
majority of the cases of nugraine with ophthalmoplegia make perfect recovery. 

Prognosis. — .When the aneurysm ruptures frankly and widely and 
the bleeding can be free, the outlook is hopeless, and death occurs in from a 
few minutes to a few hours ; nor does drainage avert the consequences of so 
large an opening into a main arterial tmnk. If, as so commonly happens, 
there is a slower leakage which perhaps is intermittent, the outlook will 
depend : (1) upon the cessation of the bleeding and the healing of the leak by 
clotting i and (2) upon the possibility of the free escape of the effused blood 
into the subarachnoid space. In many of the cases of subarachnoid hemor- 
rhage, the bleeding ceases and healing of tbe aneurysm, by clotting and 
calcification, occurs with complete recovery. In other cases there may be 
repeated attacks of leaking at intervals of weeks, months, or even years, and 
again, many of such patients make good recovery in the end. 

Treatment. — In the case of subarachnoid hainiorrhage the patient must 
be kept absolutely at rest, witli the administration of sedatives. z(n immediate 
injection of morphia is indicated when the patient is not comatose and has 
the usual intense headache. It may be necessary also on the recovery of 
consciousness on account of headache and restlessness. In general, repeated 
lumbar puncture is inadvisable, as it may lead to lecuirence of htemor- 
rhage, but if there be signs of raised or of rising intracranial tension (and 
progressive slowing of the pulse is generally a reliable indication of this), then 
lumbar puncture may be expedient. When recovery sets in, the patient 
should still be kept in bed for at least 4 and possibly 6 weeks. During the 
first fortnight recurrent hfemorrhage is more likely to occur than later during 
the course of convalescence. 
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CHRONIC SUBDURAL HAmTOiLA 

Synonym. — Pachymeningitis IlaMnotrhagica. 

iEUoIogy. — ^This condition is a consequence of hiemorrhap from veins. 
The latter name, now superseded, expressed the belief that it was infiam- 
matoiy, and it was supposed that it was more or leas confined to chronic 
alcoholic subjects and suficrera from general paralysis of the insane. 

It is now known that the lesion is traumatic in origin, and is the result of 
venous haemorrhage. Falls, especially those on the forehead or occiput, not 
at the time apprentlv productive of 'serious injury, may yet cause tearing of 
the cortical veins as they pass from the surface of the brain to enter the dural 
sinuses. The tear is commonly in the eabdnml space on one or both sides of 
the vertex. Thereafter blood leaks from time to time from the tom veins 
and collects on one or both sides of the vertex, external to the arachnoid 
membrane. Though by no means unknown in young subjects, this type of 
lesion is much commoner in patients over 50 years of age. 

Pathology. — The periphery of the clot formed tends to organise so that 
a fine capsule is built up round the hsmatoma. The latter remains liquid 
in its centre, and such hxmatomas may reach a large size. The underlying 
cerebral hemisphere collapses in a peculiar way downwards and mediollj*, 
and the brain-stem is thereby poshed over to the other side, so that the margin 
of the crus, which containa the pyramidal tract, may hr indented by the free 
edge of the tenorium against which it is prea«ed. As a result of this inter- 
fereuce with the pyrataidsl tract of the opposite side, n hitmiparcsls may bo 
caused on the ode'of the faicmatoma 

Symptoms and Diagnosis.— Tlie difficulty which ‘‘till frequently sur- 
rounds the diagno3].s of subdural lis'matoina depends in large measure upon 
a gencRii unawarencas that it is a not iiticooimon le-rion, ami from u survn.-t! 
of the old and now oiiaoteto notion that its occurrence m largely confined to 
EuiTcrers from the two airecrions named above. It must be eiiiphasbed 
again, therefore, that sulxlunil ha:matonm may follow an apparently trivial 
head injury in persons at all ag** iN»rio<!3 ; tlmt essentially its symptoimtology 
is th.atofa'space-occupying lesion, with a feature chsractenstic ofuTmatoni'i : 
namely, a remarkable tiuctuation in the course and severity of the symptoms ; 
that owiug to the frvquviiily lalateral iiaturv of the lesion the signs utc apt to 
be difficult of localising interpretation ; and finally that in the presence of such 
a blurred picture of raised intracranbl tension a history of head injury* some 
days, weela, or even months before the 0 Ds«t of symptoms should always 
give rise to the .suspicion that a hirmatoma, and not n new growth, may ee 

There is almost ins'ari.sbly a latent pericKl iii the development of a sub- 
dural hicmatoma This may vary from a matter of days to one of weeks or 
months. On the whole, it may be mid that m young prisons the latent pcrioil 
is apt to be shorter and the symptoms more severe and of more rapid evolu- 
tion than is commonly the case in elderly subjerfe. In young subjects, 
too, there is usually no difficulty in obtaining a history of head injury, 
either a fall upon tho hwail or n Wow <nistaiaeii at Bj>OTt ot in »orre other way. 
The initial symptom ii usually headache, flactunting In intensity, apt to 
l>e most severe on awaking In the morning or on physical exertion. With 
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the passage of days or weeks this becomes more severe and soon other 
symptoms aro added to it. Tho patient has days on which he is drowsy. 
Ho may pass rapidly into stupor or even coma, emerging again to become 
almost normal. Transient accesses of diplopia with squmt may be noted. 
Examination during a period of maximal symptoms may reveal a papiH- 
oedema, sometimes severe in rapidly developing cases. The plantar re- 
sponses may, on one or both aides, be of the extensor type. There may be 
an inequality of tendon jerks on the two sides, the abdominal reflexes may 
be diminished on one or both aides. They may even bo ab.sent. Periods 
of mental confusion may also ocenr. 

This fluctuation in the severity of the symptoms, the fugitive character 
of the physical signs and the generally downhill tendency of the iUness, 
despite the fluctuations are amongst the features which are characteristic 
of subdural haimatoma and help to differentiate it from that of intracranial 
new growth. IVheo tho syndrome develops rapidly, it is more common to 
meet a marked slowing of the pulse than in new growth. 

In roost instances there is uo trace of blood in the ccrebro-spinal fluid. 

In all cases there is a great liability to n rapid development of coma 
with a fatal issue. Yet, the occasional finding at necropsy of what is clearly 
a subdural hsmatoma of very long etandiog, unsuspected during life, shows 
that from time to time the sequence of events briefly reviewed above fails 
to develop. Though it has to bo confessed that even in such cases it is 
highly probable that careful clinical examination and ao awareness on the 
part of the oxamiuer of the syroptom^complex of heematonm might have 
made diagnosis possible daring life. 

Diagnosis and Treatment-oThe features which should make 
diagnosis po.ssible have been described, but in certain doubtful cases certainty 
can be obtained only by an exploratory operation. Thu consists in biJuteraJ 
tiepliine holes and tapping of the sabdural space, and if necessary m the 
turning down of osfeopl^tio flaps and the evacuation of the opt when found. 
It is clear that treatment is essentially curgical. 


THROMBOSIS OF CEREBRAL SINUSES AND VEINS 

Thrombosis of the cerebral sinuses or veins may occur aa a primary 
condition, or it may be secondary to infective processes spreading to the 
sinuses from contiguous infected regions. 

etiology. — ^Primary thrombosis is a rare condition. It is said to affect 
tho superior longitudinal smus most commonly. It is more common in the 
first year of life than at any other period, when it may follow diarrhoea, 
bronchitis, or the conditions of exhaustion met with in tuberculous disease, 
and in congenital syphilis, and it may follow acute diseases, such ns measles, 
diphiieria, etc. It may abo occur at any age, up to advanced old age, in the 
terminal stages of cancer, pulmonary tuberculosis and other chronic diseases. 
In the puerperium and after abortion, an embolus depo.sited on the wall of 
the sinus may form the basb for a new dot (see p. 1650). 

The essential cause of secondary thrombosis is the advent of micro- 
organisms to the sinuses. The infection is often a mixed one, but the common 
organisms present are streptococcus, pneumococcus and iy«ct7^i« coU. The 
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sinas may become inf«ted as a part of a general pjasmia, or infection may 
spread directly through itsvrall from a focus of local disease, most commonly 
from an extradural abscess due to ear disease or frontal sinusitis. In most 
cases, however, the einns becomes infected from a local spreading septic 
thrombosis of the veins which open into the sinus, from an infected spot at a 
distance. Thrombosis of sinuses may also occur from injury, as by bullet 
wounds and fractures of the eholl, and may also result from surgical pro- 
cedures in the region of the sinuses. 

In the condition knonm as otitic hydrocephalus (see p, 1597), a sterile mural 
clot or deposit of fibrin bepnning in the lateral sinus above an infected 
middle ear extends into the superior longitudinal sinus, or spreading sterile 
clot maj^ obstruct both lateral Bmnscs, and consequent interference with the 
absorption of cercbro-spinal fluid gives rise to hydrocephalus. 

Pathology, — The affected sinus, if filled with clot, is distended and bulging, 
and feels to the touch as if it were injected with a solid mass. In many of the 
non-infcctcd cases, however, the clot does not fill the sinus. This applies 
particularly to the superior longitudinal sinus, where there may he extensive 
mural clot with retention of a blood-channel. One or several veins draining 
into the sinus may become obstructed and thrombosed, and in cases in which 
the sinus is filled with clot, all the veins entering it may suffer bloclmge and 
thrombosis. Thrombosis of a vein causes intense congestion of the convolu- 
tions which it drains, and a moderate degree of subarachnoid htomorrhago 
due to rupture of the email tributary veins. Tbc underlying brain softens on 
its surface oud, later, a saucer-shaped depression is left at tbc site. The 
cavemoos and lateral sinuses do not drain ue brain directly, and blocking of 
one of them does not cause so much cerebral disturbance as obstruction of the 
snperior longitudinal sinus. Thrombosis of the cavernous sinus may, however, 
extend to the ophthalmic veins and cause blindness, and at the same time the 
nerves which lie in its outer wall— the third, the fourth, the ophthalmic 
(UrLoion of the fifth, and the sixth nerves — may be paralysed. 

In the infective forms, the clot very quickly breaks down into pus, and 
general pywmla results, or tbc spread of infection along a tributary vein may 
pvo rise to a cerebral abscess. 

S3^ptom5. — Many cases are infective and the clinical picture is greatly 
complicated by (1) the presence of infective disease in relation to the cranium, 
e.g. m the ear ; and especially by (2) the onset of pyounia. The symptoms 
due to thrombosis of individual sinuses or of cerebral veins are more easily 
recognised in the non-infective or “ primary ” coses. 

Superior lonijiludinal sinus. — ^This sious has two functions : (1) it is a 
channel into which drain the veins from the upper and medial surfaces of the 
cerebral hemwphetea ; and (2) by the Pacefaioman bodies associated with it, 
it forms part of the mechanism by which the cercbro-spinal fluid is absorbed 
into the olood stream. Complete obstruction of the sinus by a clot gives rise 
to (a) extensive bilateral venous thrombosis on the surface of the brain, with 
Tcralting spastic paralpis of the legs and upper arms, the hands and face 
being spared ; and (h) increased intracranial pressure, and m most cases 
some degree of papilJadema. In toanr cases, however, the clot docs not 
obstruct the sinus. Mural clot may oratruct one or more of the entering 
veins and thus give rise to liemiplepa, which may or may not be ushered in 
by convulsions ; or again, bilateral paralytic phenomena of any degree may 
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occur. Ttere may be associated drowsiness or coma. On tbe otter hand, 
the veins may not be obstructed and the clot may be so situated as to inter- 
fere with the absorption of cerebro-spinal dmd through the Pacchionian 
bodies ; paralytic phenomena are then absent, and the disturbance is limited 
to the manifestations of raised intracranial pressure — headaches, papillcedema 
and, in some cases, vomiting. In otitic hydrocephalus the symptoms of this 
group alone are present. 

£at€ral sinus. — It is doubtful whether aseptic thrombosis of one lateral 
sinus gives rise to any symptoms, provided the other one is of normal size 
and communication at tne torcular is free. Bince the superior longitudinal 
sinus usually turns into the right lateral sinus, obstruction of the right lateral 
sinus may produce a moderate degree of hy^ocephalus with headaches and 
papillcedema. In most cases of lateral sinus thrombosis, however, the clot 
IS infected and manifestations of pyicmia rapidly ensue. Meanwhile the clot 
may extend into the jugular vein, and cause pam and stillness in the side of 
the neck, and occasionally the thrombosed jugular vein may be felt beneath 
the anterior border of the stemo-mastoid as a tender solid cord. There may 
be tenderness and swelUng over the region of the mastoid emissary vein, and 
the cervical lymph elands may he enlarged. If when Queckenstedt’s test b 
performed the jugular veins are compressed separately, compression of the 
vein on the side of the obstructed sinaa causes nttle or no rise in the mano- 
meter, whereas compression of the other gives a normal result. 

Cavewofis stnus.— Thrombosis of tms sinus is usually consequent upon 
septic spots or injuries on the face, sepsis in the frontal sinus or orbital cellulitis. 
Ordinanly the thrombus is infected. There is cedema of the orbit, with prop* 
tosis and cedema of the conjunctiva, forehead and face. Ambylopia, or blind* 
ness, is the rule, but the appearance of the fundus of the eye usually remains 
wotmal until ibA late stages, tatalyris of the ocular musclee and ausiatheria 
of the eye may also occur. The condition usually becomes bilateral withio a 
day or two. 

Diagnosis. — This usually depends on the presence of some of the con- 
ditions with which sinus or venous thrombosis is known to be associated. 
The possibility of clot in the superior longitudiual sinus and related veins 
should always be considered : (1) in regard to any convulsive or paralytic 
phenomena coming on within a month of childbirth or abortion ; (2) when 
in an elderly or debilitated patient manifestations, which may include alexia 
and visual disorientation, auggestiug vascular lesions on the two sides of the 
brain occur within a few days of each other ; (3) when signs of hydrocephalus 
appear in association with or soon after an attack of otitis media, and there 
are no other indications of cerebral abscess ; and (4) when paralytic or 
convulsive phenomena occur soon after an injury near the vertex of the skull. 

Lateral sinus thrombosis is almost exclusively associated with ear disease, 
and its presence can usually be confirmed by Quickenstedt’s test. Thrombosis 
of the cavernous sinus presents euch a characteristic picture that if au exciting 
cause is present the diagnosis is seldom in doubt. 

Prognosis. — ^In the non-infective cases the prognosis as regards life is 
usually good. The paralytic phenomena generally make great and often 
complete recovery within a few weeks, but in the severe cases spasticity in 
the ^gs and upper arms may be left. Blindness or impairment of vision may 
follow cavernous sinus thrombosis. . As to the infected cases the prognosis, 
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fonBerly ominous, has been improved by; the introduction of the 

Bolphonaraidc drugs and peniemin. Wtn lateral ainus thrombosis, recovery 
usually follows prompt ojKiation. 

Treatment. — In the non*infectivo cases the first indication is to allay 
convulsions if present, and doses of soluble phenobarbitone up to 6 grains at a 
time may be administered by intramuscular injection, or by month if that is 
possible. Coumarin and other anU-coaffulants may employed to prevent 
the spread of thrombosis, but they shorud bo used with full knowledge of the 
risk of toxic efTccts. For the paralytic phenomena, the treatment is identical 
With that of cases of cerebral artena! th^mbosis. 

The infective coses should be treated immediately as cases of septicannia, 
and if the local exciting conditions are likely to involve any collection of pus, 
such as an epidural al^css, appropriate prompt surgical measures shoula bo 
taken. 


^T:NOUS EMBOLISM 

Cerebral embolism occurs in association with phlebitis in the lower limbs 
and also after ohildbiith or abortion. It is believed that the emboli pass up 
from the veins of the legs or pelvis by way of the vertebral vcoons plexus, 
which communicates with the intracramai venous alnascs and so with the 
cercbrol veins. The symptoms are those of sudden venous thrombosis and 
may include severe convulsions. In some cases there is evidence of throm- 
bosis in the superior longitudinal or some other venons onus. Since all the 
entering veins of a sinus are narrower than the sinus itself, the smns cannot be 
obstructed directly by an embolus, and it is supposed that the embolus lodged 
on the wall of the smua forma the basis of a new clot. The diagnosis depends 
on the presence of phlebitis or the history of recent childbirth or abortion. 
It is important to remember that after abortion or puerperal infection the 
embolus may be infected and cerebral abscess ensue. The treatment is the 
same as for venous or rinus thrombosis. 


SYPHILIS OF THFi CENTRAL NERVOUS SYSTEM 

Until about thirty years ago syphilb was responsible for more cases of 
organic nervous tlisease (except in the aged) than any other single factor. 
In recent yearn it Las lost this prc-cminence, yielding plsce Wh to tumours 
and to disseminated sclerosis, out it is etfll'a very active agent, and the 
increase of Byphilis during the present war may jdeld an aftermath of nervous 
8)*pliilis in the years to come. The decline of nervous syphilis corresponds 
approxifnately with the introduction of arsenical remedies for the treatment of 
acute Bj'philis. 

It is known that in many cases the meninges become infected with tho 
syphilitic organism early in the secondary stage, bnt in most cases, especially 
it adequately treated, this infection dies out within a year or two. In a 
number of patients, however, it persists and may become very resistant to 
treatment. After un interval, which is seldom less than two years, syphilitic 



GENERAL PARALYSIS OF THE INSANE 16B1 

disease of tte meniuges and of the blood ve^els of the central nervous system, 
may give rise to symptoms, and in other instances, after an interval varying 
between five and tmrty years, disease of the cerebral parenchyma may 
become manifest as general paralysis of the insane, or degeneration of fibres 
in the posterior nerve roots and spinal cord may give rise to tabes dorsalis. 

In meningeal and vascular eyphilU the lesions are composed of miliary 
gummata. They commence with the collection of spirochsetes in the spaces 
surrounding the small arteries, and this is followed by an inflammatory 
reaction with cedcma and the exudation of many lymphocytes and plasma 
cells around the small vessels. These cells may wander freely into the nervous 
tissues away from the vessels and may form clnmps, often containing giant 
cells, and these too are miliarj' gummata. The initial peri-arteriolar mflam- 
mation is followed in many instances by invasion of tbe whole vessel wall 
(panarteritis), and often the most conspicuous feature in such panarteritis 
is a proliferative endarteritis which may give rise to thrombosis. 

The sequence of events in the primary degenerative processes in par- 
enchymatous syphilis is less well known and these processes are as yet unex- 
plained. In only one form of nervous aypbiUs, namely, general paralysis of 
the insane is the spirocbicta pallida found in the parenchymatous elements 
of the central nervous system. 

In cases of neivous syphilis the Wassennann reaction is usually positive 
in the blood. The mo.it frequent exceptions to this are in cases of tabes 
dorsalis, in which disease the blood IVasiiermann reaction is negative in about 
30 per cent, of cases. 

The cetebro'spmal fluid in nervous 8>'phiUs slows typically a gronp of 
changes, comprising lymphocytosis, excess of albumin, and a positive Wasser- 
mann reaction. The Wassermann reaction may, however, be negative in the 
fluid when it is strongly positive in the blowl and this combination is commonly 
met with in cerebral meningo-vascular syphibs. It is thus essential in nil 
cases in which sypliilis is a possible cause of central nervous symptoms to 
examine the Wassermann reaction both in the cerebro-spinal fluid and in 
the blood, since cither may give a positive result when the other is negative. 
In some cases of nervous syphilis, particularly tabes, the cerebro-spinal 
fluid is normal in every way. 


GENERAL PARALYSIS OF THE INSANE 

Synonym. — Dementia Paralytica ; Geueral Paresis. 

Definition. — ^Tbis is a progrcaav© disease of the brain due to syphilis, 
causing mental and physical deterioration and finally dementia and 
paralysis. 

Etiology. — Infection with the Treponema pallidum is the essential 
cause, and the disease usually begins bc^een eight and twenty years after 
infection. The iucidence is much greater among males than among females, 
and the onset of the disease occurs most often between tbe ages of 30 and 50. 
It may appear in adolescence as the result of congenital infection. The 
incidence among sj’philitica in general has been estimated as high as 5 per 
cent., but among those who have been well treated in the early stages the 
incidence is probably leas than 1 per cent. It formerly represented about 
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30 per cent, of all eases of ncarosyphilis and 22J per cent, of those treated as 
hospital in-patients. 

Fathology.— -At necropsy the brain appears definitely atrophic, the 
Bclci being widened and the conToIutions reduced in size. These changes are 
most prononneed over the anterior and middle portions of the hemispheres, 
but in some cases only the occipital poles escape. The meninges often ehow 
considerable thickening and opacity, and the pin adheres firmly to the cortex. 
On section the cortex is found to be reduced in thickness. The ventricles are 
enlarged as a result of the atrophy of the brain substance, and their ependymal 
lining appears granular or '* frosted.” 

The essential changes ore m the ganglion celb of the cerebral cortex, 
hlicroscopical examination under the low power shows that many of these 
cells have disappeared and that those remaining arc arranged irregularly. 
The cells are often ehninken, and their nuclei stain deeply. In association 
with the neuronic damage there is a marked reaction of the glial cells and 
histiocytes (rod cells). The eubpial lamina of glial tissue is increased. The 
histiocytes proliferate and hypertrophy and when stained with Prussian 
blue, arc found to contain iron in their cytoplasm, — a patbognonjonio finding. 
Many of the cortical blood vessels are surrounded by a penvascular ” cuff” 
of lymphocytes and plasma cells, and the vessels often show proliferative 
changes in their endothelium. 

The epirochaita pallida can bo demonstrated in the nervous tissue. 

Symptoms.— For months before intellectual defect becomes apparent 
the patient has usually shown some defect of emotional control He has 
become excitable, moody, liable to outbursts of temper, and easily moved to 
tears by music or the cinema. Thereafter be begms to show a lack of con* 
ceotratloo and persbtence ; he ceases to pursue nis old interests and adopts 
new ones in rather rapid succession. At this stage be u ” full of ideas,” bat 
soon begins to show deficiency of judgement in applying them, seeing only 
the great advantages of his schemes and forgetting his own limitations. 
He assumes his ability to attain every wish, and this may lead to outbursts 
of wild cxtra^'sgancc. By this time he has become forgetful, inattentive 
to business and careless. Witbio a short time he has actual delusions con* 
ceming Lis own capacity, and he may boast of his physical power, wealth, 
or social position (delusions of grandeur). Unhke the paranobc, who may 
refuse to disclose lus delusions or who may reason skilfully from his false 
premises, the paretic reveaU Ins delusions readily, and can be made to betray 
their falseness by liis own words. To the direct question regarding his occupa- 
tion, the Emperor, the possessor of untold wealth, the world's greatest 
general, will reply unconcernedly that he is a boot-black, or the champion 
athlete of the unirerse will giro answers showing a complete absence of 
familiarity with any branch of sport. 

In many other cases the symptoms are merely those of simple dementia 
with gradual reduction of interests and of mental and physical activity. 
The patient’s ability to perform hts usual work is gradually impaired, especi- 
ally if it is of a mental character, and when calculation is involved his mistakes 
Itecome frequent. In a large number of such cases the patients are depressed 
in the early stages, and the subsequent delusions may bo melancholic or 
hypochondriacal. As the disease progresses, memory becomes more and more 
detective, exeitabiUty and activity pve way to apathy and lethargy, and 
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dclnsions die ont. The patient lies in his bed showng little sign of mental 
activity, indifferent to Ms surroundings, incontinent, and more or less paralysed. 
• The first of the physical changes oceompanyin" the mental deterioration 
is almost always tremor. Usually, if not always, it begins by affecting the 
voice, giving it a vibrant emotiontd quality, but this change usually escapes 
notice. When, however, the tongue, lips, and checks become tremulous, 
the irregularity of articulation is pronounced. The typical tongue tremor is 
a backward and forward “ trombone ” movement of the organ, when the 
attempt is made to protrude it. Speech is often affected early'. At first it is 
merely hesitant ; later it becomes indistinct and irregular, syllables are omitted 
interpolated or slurred, and the voice becomes feeble and lacks intonation. 
Utterance then becomes jerky, and consonants are slurred. Changes at a 
higher physiological level m the speech system also occur and cause elision of 
syllables or of words, and attacks of aphasia are not uncommon. As the 
memory fails, confusion arises in the construction of long eentences, proper 
names are forgotten, the choice of adjectives and verbs becomes more and 
more limited, and the vocabulary diminishes until only interjections are left. 
Written language suffers in the same way, and may show defects of execution 
and of ideation before spoken speech is noticeably altered. Tremor becomes 
marked in the hands and other parts of the body and, because of the unsteadi- 
ness of the hand the writing deteriorates, and with the intellectual deteriora- 
tion words are often misspelt. 

Apart from tremor there are no physical signs that can be counted upon 
in the early stages. Pupillary abnormalities arc very common, but toey 
simply indicate central nervous syphilis and have probably been present 
for some time before the onset of general paralysis, The complete Argyll 
Robertson phenomenon is not very common, but incomplete forms of it 
and inequality and irregularity of the pupils are usual. Signs of distorbance 
of the pyramidal system — extensor plantar reflexes and exaggeration of the 
tendon-jerks — usually occur before long. If any of the tendon jerks are 
absent, as is not uncommon, it is because of the presence of an element of 
tabes dorsalis. Incontinence of urine often occurs early, but it is more often 
due to lack of attention than to any failure of the sphincter reflexes. At a 
later stage control of both bladder and rectum is always lost. Sexual impo- 
tence is present in most cases for several years before mental symptoms 
appear, but in a few of the more acute cases the onset is accompanied or 
preceded by a phase of sexual excitement. 

As the disease advances, the paralytic features become more pronounced. 
In the so-called " congestive attacks,” hemiplegia or monoplegia appears, 
with or without an inltisl Jacksonian fit. Recovery occurs in the course of 
a few days or weeks, but the limbs gradually become weak. 

Generalised epileptiform seizures are common and often aggravate the 
pre-existing symptoms, and in a large proportion of cases death eventually 
occurs in coma following a fit. In some cases convulsions ate the first mani- 
festation to attract attention. When the patient is examined, however, 
it is usually found that he is already tremulous. Such cases are among the 
most favourable for treatment, because the disease may be arrested before 
mental deterioration has become apparent. Insomnia is frequent in the 
prodromal period, but in the early steges sleep is often excessive. Later, 
sleeplessness and motor restlessness are often troublesome symptoms. 
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Climcal Types. — ExaUei or expansive /onrt.— This form includes the 
esses in which elation, enphoris and grandiose ideas are prominent. 

Simple jTorwi.— The patients often seek advice of their own accord, 

complaining of diminished mental and physical power or failing memory. 
Mental deterioration runs ita course vrithont marked depression or exaltation. 

Depressed form . — ^This common form is characterised hy melancholic 
and hypochondriacal dclostons. Some have delusions of persecution. Very 
often tne patient exaggerates his nfllictions to n degree not geen in other 
forma of insanity (melaneholio megalomania). Bemissions arc common.^ 

d/antocol form . — The features of this form are attacim of acute maniacal 
excitement, which may resemble aente delirious mania. Kcmissions arc 
common, and apparent complete recovery may be made ; bot the attacks 
recur, each one leasing the patient more demented. 

Taho-paresif.-^The condition known as tabo-parcsis consists of a com* 
bination of certain featnrea of general paralysis witn certain features of tabes. 
The m<mtal aymptoma arc aa a role relatively ould, tremor and the speech 
disturbances are moderate, the knee-jerks and anlde-jerkB are absent, and 
there U uiuaUy acme eewsory impairment of tabetic type and dktxibaUoa; 
the pupil reactions are likely to be of the Argyll Bobertsou tj'pe, and optic 
atrophy may bo present. A considerable number of cases of nervous syphilis 
in which optic atrophy is the first recognised feature develop as cases of 
tabo-paresis. 

Beroloqicai REAcnoNS.— Provided the patient has not recently received 
antisypbiUtic treatment, his blood will almost certainly give a positive 
Wnssermaon reaction. A negative result, however, should not be accepted 
as coDcIusire evideuce against the presence of general paralysis of the insane. 
The ccrebro-gpitial fluid m au untreated case usually snows an increase m the 
cumber of white cells and m the protein content, with exce&s of globulin ; 
the IVassermann reaction is invariaoly strongly positive, and Lange’s colloidal 
gold test almost alwaj-s shows maximal changes in the first four or fivo tabes 
(paretic type of curve). 

Diagnosis. — The dugnoeis depends on the combination of mental changes 
with typical changes in the cercbro-spinal fluid. Tremor is almost in\-arial)ly 
present, at any rate m the voice. In the complete absence of tremor, even 
when the fluid changes are typical, it may be doubted whether the condition 
present is general paralysis ot the insane' and not one of the other forms of 
cerebral syphilitic disease. Cerebral mcningo-vascnlar syphilis may raasc 
mental deterioration and paralvsis, but tremor is aoldom prominent, and the 
changes in the ccrcbro-spinal flnid, especially the colloidal gold reaction, are 
likeh’ to be somewhat less intense. 

in the absence of xebablo examination of the ccrcbro-spinal fluid or blood, 
the history of change m the patient's character, combined with intellectual 
dcterioTRlson, impaired emotional control, and tremor, is almost sufficient 
for the diagnosis. Commonly the patient Umself has little or no insight into 
his altered state, and may cipreH his aubjective sense of well-being and of 
intellectual acuity in glowing terms arouse a smspicion of the true state of 
affairs in the trained obsen’cr. The non-eyphllitic conditions which cause o 
fiimibr gradual change are rare with the exception of arterio-aclerotiedementia. 
The latter usually occurs at a later an than general paralysis and is associated 
with less tremor. In genera! paralysis pupillary abnormalities are almost 
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constant and slturing articulation toon becomes added to the tremor of the 
voice. 

In rare cases chronic alcoholism gives rise to an “ expansive ” mental 
state and tremulousnera, which cazmot with confidence be distinguished from 
general paralysis without examination of the ceiebro-spinal fluid. Tremor 
of the voice, however, is less noticeable in chronic alcoholism than in general 
paralj^is. With delirium tremens visual haUncinatfons are a prominent 
symptom. Alzheimer’s disease is a rare form of degeneration of the frontal 
lobes, which comes on in middle age and causes gradual mental deterioration 
associated with tremor. Pupillary abnormalities are absent (see p. 1862). 
In the absence of pupillary or other clinical signs of nervous syphilw it may^ 
be impossible to diatingiush the depressed form of general paralysis of the 
insane from other states of depression. In many cases the tremulousness may 
suggest the correct diagnosis, but some tremor may also be seen in cases of 
depression with agitation due to other psychoses. '\Vhen a history cannot be 
obtained and the patient is in a maniacal or a hypomanio state, the differ- 
entiation from other forma of mania may for a time be impossible. 

Course and Prognosis. — The onset is usually inaimous. The disease 
may then progress steadily or in the early stages show exacerbations with 
maniacal^ outbursts. In the absence of eflecrive treatment death osuallj 
occurs within three years, and in a Urge proportion of cases the dnration is 
about oue year, If couvulsions ate mquent, the termination is likely to 
occur sooner, and acute cases may run their course in a few weeks. Usually 
the disease is less acute in women than in men. 

The duration of tabO'pareais is generally a good deal longer than that of 
general paralysis, and in cases due to congenital infection the course is often 
prolonged. 

Treatment. — pRoravuicnc. — The eventual occnnence of general 
paralyris of the insane may be feared in any case in which two years or more 
after infection the positive reactions in the cerebro-spinal fluid and seruia 
are resistant to successive courses of thorough antisyphilitic treatment. 
Preventive treatment then consists in a course of malaria or other induced 
pyrexia (see next paragraph) together with a further course of chemical 
antisyphilitic treatment. If the interval from the time of infection is as long 
as five years and the colloidal gold curve, after two conises of chemical trea^ 
ment, is of the paretic type, such preventive treatment should not be delayed. 

Curative. — It was discovered in 1917 that general paralysis could be 
arrested by malaria, and benign tertian malaria is now widely used as a 
therapeutic measure. Infection is conveyed to the patient either by the 
bite of an infected mosquito or by the iniection of 1 to 5 c.c. of blood taken 
from another patient in whom the malarial infection has already been indneed. 
In England infection by mosquitoes is carried out on request by medical 
officers attached to the Mimstry of Health, Infected mosquitoes are coUected 
in a wide*monthed jar, the orifice of which is covered with muslin and when 
the muslin covering is applied to the patient’s skin the mosquitoes bite 
through it. The incubation period of induced malaria varies from 4 or 6 
days to 3 or 4 weeks. After injection of infected blood it is usually about 
10 days. The patient is allowed to have from six to twelve rigors, according 
to his physical condition, and the malaria is stopped by treatment with either 
quinine or atebrin. ' There is often acme aggravation of the patient’s mental 
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condition daring the pyrexial periods, bnt improvement is seen when the 
malaria is etopped, and it continues foe many months. The tremor shows 
great diminution or complete cessation by the time the malaria is finished. 
Pupillary and rellex abnormalities are not aOccted by the treatment,^ Slalarial 
therapy has certain disadvantages. The mortality associated with it is con- 
siderable unless it b carried out in an institution with a specially trained and 
experienced staff, infection is nncertain, and in England infected mosquitoes 
or blood may not always he immediately obtainable further, if the fever has 
to be arrested because the patient has become exhausted, it cannot be re- 
started after he has improved. The treatment b not suitable for patients 
with cardiac lesions. 

Various more easily controlled methods of producing pyreiia have been 
tried, and the following are used : (i) Injections of p 3 ^ifer, a bacterial pre- 

E aratiou. These do not usually produce such high temperatures as malarb, 
ut fairly satisfactory effects (lOt* F.) can be obtained. It may be necessary 
to use doses larger than those suggested by the makers, (ii) Injections of 
sulphur in oil. The temperatures obtained, however, are often inadequate. 
Various phyrical meth<Hb of causing pyrexia, for example diathermy, 
electrical short-wave " baths, radiant heat bathe, hot-air baths (Kettering 
Lyperthetni), and hot-watcc baths. The last three methods can raise the 
temperature of the patient to 105* F., but they Lave the disadvantage that a 
patient who b restless and not quite rational most be kept for hours in some 
and of container. The means at present showing most development b the 
heating of the body by electrical “ short waves,” and this methoa seems likely 
to supplant the others when the new forms of apparatus for it become generally 
obtainable. This procedure, like matanal therapy, calls for experience and a 
trained staff, and even on these terms b not free from danger. 

Malarial treatment should be followed by courses of chemical anti- 
sypliilitic treatment until the Wassermann reaction b negative in the b'ood 
and in the ccrebro-spinal Quid. If one of the other forms of pyrexial therapy 
b nsed, the chemical treatment can be given concurrently. Each course of 
chemical treatment should consbt of eight weekly injections of ttyparsamidc 
(1 gram at first, then 2 grams), inunctions of mercury (1 to 2 drachms of 
ointment of mercury) six times cacli week for six weeks, and oral administra- 
tion three times a day of a mixture containing potassium iodide 10 to 20 
grains and solution of mercuric chloride (1 in 1000) J to 1 drachm. A course 
of weekly injections of bismuth may be used as an alternative to ionnetions of 
mercury. 

The effect of combined pyrexial and chemical treatment b almost always 
to arrest the active disease, but tbe clinical results arc often disappointing. 
The mMt eatbfactoiy cases are tboso in which convulsions or other acute 
phenomena have brought the patient under treatment before mental deteriora- 
tion has become obvious. When mental deterioration b evident, arrest of tbe 
disease leaves the patient a.s a rule incapable of useful mental work and 
unfit to hold any position of responsibility. Some patients return to employ- 
ment in a simple capacity, bat many remain in the mental hospitals os 
*' good working dements.” Patients with grandiose delusions often do well. 

Jleogher surveyed the result of treatment in the English Mental Hospitals. 
Only 25-3 per cent, of the patients had been discharged by the end of four 
years after their treatment, and 31 percent, had died. 
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CEREBR.VL SYPHILIS 

TLe cerebro-spinal iluid ia nsQ&lly giestly improved after & course of 
pyrexial treatment, but further prolonged chemical treatment is usually 
necessarj' to render the Wassermann reaction negative, both iu the cerebro- 
spinal fluid and in the blood. In some eases the patients show clinical signs 
of relapse after two or three years, and a second course of pjTCxial therapy 
is then advisable. 

Penicillin in large doses administered over a period of several ivceirs is now 
on trial for the treatment of general paralysis, and encouraging results have 
been reported. 


CEREBRAL SYPHILIS 

Synonym. — Cerebral llenmgo-Vascolar Syphilis. 

Definition. — In most of the cases to which the term “ cerebral s3T)hilis *' 
is applied the chief incidence of the syphilitic process is upon the meninges 
and blood vessels, the brain being affected in a leas degree and by secondary 
processes. Actual syphilis of the brain is uncommon. It occurs, however, 
in two forms : (1) Gumma of the brain, and (2) a diffuse gummatous infiltra- 
tion throughout the cerebral hembpberes or even in the cerebellum, the 
meninges always being involved to some extent. 

Etiology. — Cerebral syphilis {as distinct from general paralysis of the 
insane) occurs in about 4 per cent, of all persons who acquire syphilis. The 
onset of symptoms is commonest from 1 to 5 years after imectlon, but it may 
be as early as 2 or 3 months or as late as 30 or 40 years. Characteristically, 
the patients are young men, hut a “ stroke ” due to syphilitic vascular disease 
may occur at any age and at any interval after infection. 

Pathology.— Both the meutogea and the cerebral blood vessels arc 
always affected, but the degree of involvement of each is subject to great 
variation. ^Vhen the disease falls chiefly upon the meninges it most frequently 
causes a diffuse, subacute or chronic, gummatous leptomeningitis at the 
base of the brain. Less often it affects the coverings over the convex surface 
of the brain, and if so it is usually more intense over the ixontal and parietal 
lobes than over the occipital and temporal. In severe cases a gelatinous 
exudate fills the sub-arachnoid space aud extends along the vessels and 
nerves. Later, the newly formed tissue organises and forms 8clero''ed gum- 
mata. Hydrocephalus may result. JIauy symptoms of cerebral sjqphilis 
are caused in^ecUy and icauit from bydiocephalus or vascular disturbances. 
In rare instances syphilitic infection gives rise to an acute diffuse meningitis 
indistinguishable without special tests from other kinds of acute meningitis 
(see p. 1689). 

In cases where the main incidence falb upon, the Iilood vesseb, the arteries 
at the base of the brain, forming the circle of WiUis or arising from it, together 
with their branches, are most often attacked. To the naked eye they show 
irregularities in size, due to thickening of their walls in circumscribed areas. 
Proliferation of tho intima, together with a round-celled infiltration of the 
outer coats — endarteritis obhterans — is the characteristic microscopical 
change. In smaller arteries within the brain or on its surface the same 
changes occur, and these vessels, as well as those at the base, may be com- 

f iressed or invaded by disease beginning in the meninges. In each case their 
umen is narrowed or obliterated, thrombosis occurs readily and softening 
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resalts in parts from whicli th« Wood-enpply is cut off. Oblitfitatire changes 
also occur in the veins and peri-vascnlar spaces, and lesd to farther impair- 
ment of the nutrition of the brain. 

Gummit of tljp bruin is rare. AYhen present it arLw from the meninges 
and map be multiple, and the convexitp of the Iiemi.'ipherc in the motor 
region is the site nf election. A gumou may spread so as to invoice the 
over-lying bone. 

Sj^ptoms. — The symptoms of basal meningitis arc partly general and 
partly local from involvement of some of the cranial ner\’es. The general • 
symptoms are h'-adache, lethargy and impairment of intellect and memory. " 
The headache is deep seated and eovere. The lethargy n variable and may 
pass off for a time or m.iy deepen into stupor. Any one or several of the ' 
cranial ner\'cs may be paralysed. Ocular symptoms are rarely absent, 
papillary changes being the role and external ocular palsies common. Slild 
papniowlema is also common and optic atrophy may oeenr in one or botli eyes. 

A symptom preanmahly dno to involvement of the hviiothalatnus or of the 
pituitarj’ is ODeslly. Diabetes insipidus eometimes ocenrs. 

When the meningitis is distributed chiefly over the convexity of the 
cerebral hemispheres there may be long periods of intermittent headache, 
which is acute and usually situated near the vertex of the skull and the skull 
may l>e tender. lu severe eases coiivuUions ate common ; they are most 
frequently generalLvd epileptiform fits, but Jacksonian atWets are not j 
uncommon and are usual in the more chronic cases. Attacks of aphasia may j 
occur. In all the more severe cases some mental )m}>airmont is the rule, | 
usually simple dementia, but there may ho mild deliidons and emotional | 
instability is common. 

^Mien the blood vessels arc predominantly affected premonitory symptoms 
often occur before there is any severe “ stroke,” These consist of transitory i 
weakness of one arm or other part of the body or of local twitching. Head- ( 
aches are common. Ifenuplegia is the usual syndrome which aupervenes, - 
and in some of these cases it is of the most severe type. In addition to the ‘ 
parelrsis and spasticity there may be sensory loss in the affected limbs and | 
complete or partial hemianopia. Aphasia usually accompanies right-sided ^ 
hem^Iegia. The Wassermann reaction is usually strongly positive in the 

Diagnosis. — ^This depends largely on the discovery of a positive Wasser- 
mann reaction. It is usually positive in the blood but in many cases it is 
negative in ccrebro-spinal fluid. Pupillary abnormalities may be of great 
help in suggesting syphilis os a cause, but the possibility of a tumour in the 
iniu-brain must be borne in mind. The ArgyU Robertson pupil in its pure 
form is not common in cerebral meningo-vascalar syphilis. 

Jacksonian epilepsy or fits of any kind in patients — particularly male 
patients between 24 and 45 — are suggestive of aypnilitic nienmgitU or gumma, 
even though these are not now the ronunonest cause of such symptoms. 
This applies particularly if the attacka are of a peenhar character, such an an 
attack of automatism and amnesia. 

Fluctuation in the syiiiptoms is one of the freaturcs of the disease, and in 
the milder cases the patients mar be well for mouths at a time. 

Prognosis. — Wth antLsv-philiUc treatment a large measure of rccos’cry 
is the m1^ but some mental impainnent, headaches and occasional fits are 
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commoQ residQ&l phenomena. Signs of hydrocephalus once established 
usually persist in some degree. Hemiplegia may respond to anti-syphilitic 
treatment, but in the majority of cases it is little affected. 

Treatment. — PfiOPEVLACTic. — H syphilis has been contracted, it should 
be thoroughly treated in its early stages. When the Wa&scrmann reaction of 
the blood has been rendered negative, the test should be repeated once a year 
for the first five yeare and then every two years for the rest of the patient’s 
life. The cerebro-spinal fluid should be examined after the blood has been 
rendered negative, but an interval of two or three months should be allowed 
between the end of a course of treatment and the lumbar puncture. If the 
cerebro-spinal fluid then pves a positive reaction, treatment should be con- 
tinued, and the fluid sho^d be examined as before, three months after the 
end of the course of treatment. 

CuiUTiVE. — ^Aa soon as the diagnosis is made, and in very acute cases oven 
before it is established, antis}’phtlitic treatment should be begun, with mercury 
by inunction and potassium iodide and merenrj' by tbe month. Preliminary 
reports suggest that penicillin may replace these older remedies. After 
a few days a small dose of an arsenical preparation, e.^. neoarsphenamine 
0*16 gram, should be given intravenously, and further do.9cs, gradually 
increasing, should be given at weekly intervals. 

A course of mercurial inunction should last from 6 to 10 weeks, 1 to 
diaohms of ointment of mercury being well rubbed in daily. The rubbing 
must be done on different parts of the body on each day of tlie week to avoid 
irritation of tbe skin. During the same period the patient should be given 
potassium iodide and also a mercurial preparation by the mouth, e.g. the 
following mixture : potassium iodide, grs. 10-20 ; solution of mercuric 
chloride, mins. 30-60 ; arsenical solution, mins. 2^ ; chloroform water, 
fl. oz. This should betaken with as much water ns desired three times a day 
after food, but is not to be taken when tbe stomach is empty. If cither 
dyroopsis or diarrheea occurs, the mixture should be stopped for a time and 
replaced by one containing bismuth carbonate, grs. 15, instead of the solution 
of mercuric chloride. Adequate treatment with mercury causes salivation and, 
it may be, softening of the gums. Tbe patient should have his teeth attended 
to (as far as possible) at the beginning of the course, and throughout the 
period of inunction he should use night and morning an astringent mouth- 
wash, e.g. alum grs. 2 in fl. oz. 1 of water — 1 teaspoonful in a tumblerful of 
water. 

Arsenic should be administered by intravenous injection once a week. 
Neoarsphenamine is usually well tolerated. It is well to start with small 
doses, such as a series of 0*16 gram, 0-3 g., 0-45 g., 0-6 g., and continue with 
doses of 0-6 g. until ten injections in all have been given. Alternatively 
mepbarside in equivalent dosage may be employed or tbe pentavalcnt 
arsenical preparation tryparsamide may be used in the same way as for 
general paralysis of the insane. If the patient has no veins suitable for 
intravenous injection, sulph-arspbenamine, which may be given intramuscu- 
larly, may be employed. If arsenic is not tolerated, intramuscular injections 
of bismuth preparations may be administered. Injections of bismuth pre- 
parations were at one time widely recommended for neurosyphiiis, but by 
themselves they are not adequate. 

Iodide, mercury, and arsenic should be continued in courses until the 
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WasMrmann reaction in the blood is negative and the cerebrospinal flnid is 
normal. It ts seldom necessary to give more than one course of mercurial 
inunction. 

In coses of hemiplegia, massage and re-education exercises to the affected 
liinb^ should accompany the medicinal treatment. 


ACUTE SYPHILITIC 3IENINGITIS 

This is a rare condition, almost confined to young men. It occurs usually 
within a year or two of infection and has even been associated with the 
secondary rash. A peculiar feature is that acute syphilitic meningitis or a 
condition closely resembbng it (mcningo-recidivc aigu) may occur during a 
course of arsenical injections, and there is some reason to believe that in such 
instances the treatment is a precipitating factor. 

Symptoms. — The clinical picture is indlstingnubable from that of other 
kbds of acute meningitis. Headache is intense, the temperature may rbc 
to 102° or 103° F., the patient is delirious and may have maniacal outbursts, 
and stiffness of the neck is present, but Kemig’s sign is not usually pro- 
nounced. Tbe optic discs may be blurred and slightly swollen. The condition 
of the pupils is not osually of diagnostic valnc. The tendon and plantar 
reflexes are variable, os in other kinds of acute meningitis. The ccrcbro-spinal 
fluid may contain 1000 or 1600 cells pet cubic millimetre, of which os many 
ns 30 per cent, or even more may be peljinorphonuclear. The Wnssermann 
reaction is strongly positive Loth in tbe cercbro-spinal fluid and in the blood. 

Tfeatment.~Witb the admimstration of potassium iodide and mercury 
by the mouth, inunctions of mercury, and tfie injections of a small dose 
(O-IS gram) of neoarspLenamlne mtravcnously, tbe fever and delirium quickly 
subside and the beadoebo abates. Penicitlin may turn out to bo an elective 
remedy for this condition. Treatment must then be pursued on the same lines 
as for other forms of meningo-vascular syphilis. Good recovery b the rule, 
but some mental impairment is often left. 


TABES DORSiVLIS 

Synonym. — Locomotor Ataxia. 

Definition. — This b a disease of syphilitic origin characterised clinically 
by ataxia of tbe lower limbs in walking and by numerous other signs, and 
pathologically by degeneratiou of the posterior cojums of the spinal cord. 

^Etiology .-Syphilis b tbe essential factor in causation. Little b known 
of the contributory factors which determine the occurrence of tabes dorsalis 
in some persons with syphllb and not in others. Males arc affected a good 
deal more frequently than females. The onset b usually between the ages of 
30 and 45 years, and usually l>ctw«»en 6 and 16 years after infection. It may 
occur in both husband and wife — “ conjugal tabes." It also occurs, not verj’ 
rarely, as a result of congenital syphilis and then appears in adolescence or 
early adult life. 

Tabes dorsalis is the commonest form of ocnrosyphilb, but its frequency 
has shown a marked decline in recent years. 
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Pathology.* — The most evident morbid change ia degeneration in the 
posterior columns of the spinal cord. It is, however, generally believed that 
this is not primary bat results fro£a disease affecting the fibres of which these 
columns are composed before they enter the cord. These fibres and other 
fibres of the posterior spinal roots are most probably affected by syphilitic 
toxins, either where the nerves pass through the meninges or where the roots 
enter the spinal cord. Some of the degenerated fibres end .around cells in 
the grey matter soon after they enter the cord, while all the fibres with a 
long intraspinal course enter tho posterior columns, and ascend in them 
to the nuclei of Goll and Uurdach m the medulla. As a secondary change 
the ncuiogUa around the degenerated fibres increases in amoont and density. 
Hence the characteristic feature in sections of the cord in tabes is shrinkage 
and sclerosis of the posterior columns. The sclerosis usually appears earliest 
in the postero-lateral columns of the lower lumbar and upper sacral regions, 
but in advanced cases when the dorsal and cervical sensory roots arc also 
affected the posterior columns arc sclcrosecl throughout. In advanced cases 
the endogenous tracts of the posterior columns show degeneration, and in 
some the afferent tracts in the lateral columns are also affected. In addition, 
there is often a sub^pial or marginal degeneration practically all round the 
cord at many levels. 

Atrophy of the optic nerves commonly occurs, and seems to be the result 
of a combined interstitial gummatous inflaroroation and primary degeneration 
of the nerve-fibres. The ocular palsies of tabes are probably mainly due to 
gummatous meningitis, but it is probable that In the case of the third nerve 
there may be a degeneration of the nerve cells in the nuclcns. 

Symptoms.— -Few diseases cause so many different symptoms. The 
most common features arc : (i) “ lightning pains ” ; (ii) objective disturb- 
ances of sensation ; (iii) loss of tendon-reflexes ; (iv) ataxia ; (v) disturbance 
of pupillary reflexes, especially the Argyll Robertson pupil ; and (vi) impair- 
ment of bladder control. Less frequent are : (ni) visceral “ crises," i.e. 
aente disturbances of function of certain viscera, of which gastric crises are 
the most common, but rectal, vesical, and laryngeal crises also occur ; (viii) 
atrophy of the optic nerves ; (ix) trophic changes— (a) Charcot’s disease of 
joints, (6) perforating ulcers of the skin, and (c) a general trophic effect which 
renders the patient.? thin. 

The usual syndrome is essentially that of degeneration of the posterior 
spinal nerve-roots or of the correspouding nerve-cells in the posterior root 
ganglia. 

Seksobv DIST0BBA^•CES. — Subjfciice. — Lightning jpains are usually the 
first symptom — sudden intense stabbing pains which seem to shoot into 
parts of the lower limbs. They occur at irregular intervals and usually in 
bouts, vary greatly in severity, and are often mistaken for “ rheumatism ” or 
“ neuritis." These pains merit the closest attention. They are rarely absent, 
they often precede other symptoms by 5 or 10 or more years, and most 
important of all, they possess peculiar features which render them patho- 
gnomonic of tabes and allow the diagnosis to be made in a sj’philitic subject 
on their presence alone. Although they are rarely absent careful interroga- 
tion may be needed to disclose them. To the question, " Have you any 
pains ? ” the patient may answer “ No.” If then he is asked if he has rheu- 
matism, ho will often answer “ Yes,” and proceed to give an account of 
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characteristic tabetic pains of eeveral years’ dnration. In other cases the 
patient mentions his pains, but their wmilicance escapes notice because it is 
thought that they are too slight to be tabetic pains. It must be made clear at 
once, therefore, that the peculiarity of the pains in tabes does not lie in their 
severity, for they vary from a trifling sensation of discomfort to almost 
intolerable agony, but m their distribution, in their direction of propagation, 
and especially in their arrangement in time. 

As a rule they come on in attacks, in wliich single momentary pains are 
repeated at intervals of a few seconds or minutes for several hours, the whole 
bout lasting several dap or weeks. Between the attacks there may be long 
intervals of complete freedom from pain. The pains ate felt most often in the 
lower limbs, but any part may be affected. They may be referred to the sldn, 
to the muscles or to the bones. They are very common in the bony promin- 
ences aronnd the knee and on the foot. The direction of radiation varies. 
In some the pain seems to shoot np or down a limb, but in a larger number it 
seems to strike the limb vertically aa tf a sharp object were piercing it from 
without. Some patients experience both kinds of pains. The onset of each 
pain is alwap sudden. If it is severe the patient may cry out, and if it over- 
tnkes him whilst walking he ia forced to stop. The duration of each pain is 
usually momentary, but sometimes it lasts a second or two and fades away 
gradually. 

Other pains with characters which are not peculiar to tabes nre common. 
They are described as aching, burning or gnawing pains. Like the lightning 
ptiins, they alter with changes in the weather and arc usually attributed to 
rhcumatbin. Other common enbjective sensory symptoms arc “pins and 
needles " in the extremities, a feeling of walking on a soft substance, and of 
constriction around the trunk or limbs. More important than those, becansc 
it often appears very early, is hj-pctJDslhesia of the trunk, especially in its 
lower part. Light touches or applications of water at certain temperatures 
are almast unbearable. In cervical tabes sensory disturbances occur first in, 
and are more severe in, the arms. 

Objective. — In association with the fotegoin" subjective disturbances, 
objective impairment of pain appreciation develops. For some nnknown 
reason this impairment (hypalgesio) baa a strongly selective incidence, the 
areas at first affected being ns follows : (i) a band across the chest ; (ii) over 
the lower halves of the shins ; (iii) on the nose ; and (iv) on the nlnar borders 
of the forearms. As the disease adranccs, the areas thns nffected extend, 
and eventually pain appreciation may be impaired over the whole surface 
of the body. Deep pain appreciation becomes similarly affected. 

REiXEXES. — Simultaneously with the invoivoment of the pain fibres, or 
ven- soon alterwards, the fibres which euhserve rellex activities nre affected, 
with consequent gradual iuterruption of the reflex ares. Tlic ankJe-jetks 
and knee-jerks disappear. liOas of the ankle-jerks is an early sign in tabes, 
for it often precedes lo'vs of the knee-jerks by many rears Q’he tendon 
reflexes in the upper limbs are lost early in cervical ta bes, and nre frequently 
absent in cases of the ordinarr tyi>e. In the arms the triceps jerk is mtaally 
the firet to go. The skin rcllexes are often exaggerated to a degree rarely 
met with in othT diseases. This ia beat Been on the abdomen, and is usually 
Msociated with hypenostlesia to touch and temperature. The plantar reflex 
is osunlly normal. It is aometimes absent when sensory lo'W on the eoles is 
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severe, aud in cases where sclerosis of the pyramidal tracts exists as a com- 
plication of tabes the response is ** extensor.” 

HYPOTONIA. — ^Muscle tone, which is a reflex function, gradually becomes 
affected too, and in any established case passive movement of the lower 
limbs reveals definite hypotonia. The decrease in the tone of the muscles 
is often well marked at a time when lightning pains are the only s3nnptom of 
tabes, and loss of skin sensation the only other manifestation. It is shown 
by flaccidity of the muscles, and by an abnormal range of active and passive 
movement of the limbs. The leg can often be raised to an angle of 100’ from 
the horizontal, with the knee extended, whereas a normal person cannot 
raise it more than 60’, and excessive range of dorsiflexion of the foot is often 
a striking sign. In extreme cases the legs can be made to encircle the neck, 
the body can be flexed so that the head touches the bed between the knees, 
and the patient is able to imitate the tncks of the ” double-jointed ” man. 

ATAXIA. — a slightly later stage the coarser fibres in the posterior roots 
which are concerned with sense of position snCer in the same way as the 
pain and reflex fibres. The patient then becomes unable to appreciate 
exactly the position of his extremities. As a rule, the lower limbs arc affected 
first and most. The patient becomes unable to direct the movements of hJs 
feet exactly, aad fails to maintain his centre of gravity in the right position 
relative to them with the result that he becomes nnsteady. The trouble 
is first noticed when co-ordinated movements have to be performed without 
the aid of visiou, as when the patient is wasliing his face in the morning. 
This disability is partly overcome for a time by separating the feet so that 
the patient smnds and walks on a wide base ; he watches the ground and is 
much more unsteady with his eyes closed or in the dark. When standing with 
his feet together he is more unsteady with his eyes closed than with his eyes 
open (Romberg’s signh As the foss of sense of positioa advances and at tie 
same time the controlling influenco of muscle tone is lost, movements of the 
lower limbs become very irregular. In walking, the feet are raised too high 
and are brought down with irregular force, often too violently, so that the 
gait becomes stamping. The steps are of irregular length. The patient 
staggers from side to side and may fall. Eventually walking may become 
impossible. The same inco-ordination of movement occurs in the upper 
limbs but usually in less degree. The patient becomes unable to direct the 
movement of his bands and fingers exactly without watching them, later 
he becomes ciumsy, and eventuaffy may become unable to feed Mmseif. 

SPHiNCTTER TROUBLES. — ^Tbcse are the result of lowering of pain sensibility 
in the bladder which is the afferent element in the reflex of micturition. An 
increased distension of the bladder becomes essential before the act can be 
started and this fails before the bladder is completely emptied, and residual 
urine is present in slowly increasing quantity. Though this cau.'ses little or 
no inconvenience to the patient at first, it often leads to cystitis and renal 
complications. Later, dimculty in starting micturition and nocturnal incon- 
tinence arc common. Acute retention of urine is sometimes the symptom 
which first brings the patient under observation, but retention at any stage 
of the disease may be attributable to enla^ment of the prostate, and removal 
of the latter may give complete relief. &xnal desire and power are usually 
lost early in the course of the disease. 

OCULAR DISTURBANCES.— ^Vhile manifestations referable to spinal-root 
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clistarbana** are devclopinp, certain others arise in the areas supplied bj 
the emnia) nerres. Tie most important are abnormalities in the reactions, 
sire, and outline of the pupils, and pupillary disturbances of some kind are 
often the first signs of tie malady. The Argyll Robertson pupil is the most 
characteristic abnormality, hot it is not common in its pure form, namely, 
a very small pupil, -which reacts nommlly to convergence but not at all to light, 
and docs not dilate fully under the inllacnce of a mydriatic (see p, 1521, 1525). 
Absence of the light reaction in one or both pupils, with or without retention 
of the convergence reaction, is usual, and atrophic changes in the irides are 
very common. 

The size of the nnpUs varies greatly in diiferent cases. Most often they 
arc small, but pupils of moderate size are common, and sometimes they are 
widely dilated, though this is very exceptional and is usually associated mth 
optic atrophy. It is not unusual to see pupils which, when contracted to 
accommodation, are not much la^cr than the head of a pin, but the “ pin- 
point " pupils are rare. Inequality of the pupils or irrcguUri^ in their 
outline is present in most cases. In old tabetics in whom the (ILscase has 
been present for very many years the pupils may be found wholly inactive 
both to light and on convergence. Partial bilateral ptosis usually comes on 
At a later stage, and it is compensated for by elevation of the eyebrows. 
In addition there arc a general flabbiness of the facial musculature and a 
greyish pallor of the skin. All these features combine to give the patient a 
Bomevrbat distinctive facial uppeaRtneo— the tabetic facies. 

Optic <i/ropiy.— S^Tihilitic optic atrophy is an important complication 
and occurs with such freqtiencr that it b often called tabetic optic atrophy. 
It has been estimated that it u found in about one case in ten. It mav be 
the first imlication of neurosypbilb. The peripheral portion of the nsual 
field is lost first, and charts of the fields at this stage nave a most irregular 
outline. Ccutral vbion b the last to fail, and os long as it persists the impair- 
ment of eight may escape notice. The most acute cases proceed to complete 
blindne.ss in two months, but the slow cases toke many years or remain 
unilateral. The atrophy is primary, thatb, it b not preceded bypapillccdema. 
The disc becomes white aucl flat, and b sharply outlined. Coses of tabes 
wliich begin with optic atrophy do not as o rule develop much ataxia, but 
they often develop mental disturbances and become cases of tab^paresU 

viscnnAL CBisns. — Occasionally attacks of intractable vomiting occur, 
each lasting a few days, and during this time the patient “ cannot keep any- 
thing down.” The vomiting may be associated with epigastric pain, but more 
often there b merely discomfort. Tabetic pains in the bock are commonly 
os-sociated with or precede the crisb. When the attack b over the patient 
ii quickly well cgsia, but /lucb sttacis coatiaao to occur at iatecraU a! 
months or weeks. They often take place before other symptoms of tabes 
dorsaEs have attracted attention, and the vomiting is not infrequently attri- 
buted to intestinal obstruction, or to perforation of the stomach, with the 
result that laparotomy b jterformwl. Rectal crises coiuist of painful and 
prolonged tenesmus ; vesical crises of severe dysuria ; and Jatyngoal crises of 
prolonged spfl.«m of the larynx causing stridor, cough, and dyspncca. 

Tnoi-nic cnaxots. — Charevt'a dueoae of joinU. — In some eases, usually 
tho.se of a very chronic type, severe dbeaso leading eventually to articular 
disorganbation, occurs in one or two joints. The fiWt sign is usually rapid 
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swelling in and around a joint, with effusion and cedema. The effusion, in 
slight cases, subsides slowly and the joint recovers, but more often the enlarge- 
ment is followed by destruction of the cartilages, wasting of the ends of the 
bones, peri-articular new-bone formation, and destruction of the b’gaments. 
The joint becomes disorganised, the range of movement in increased, and 
crepitations of startling coarseness are heard and felt when the pat t is handled. 
The characteristic feature is the complete absence of pain. Dislocations 
occur readily, especially at tbe hip, and the presence of an arthropathy may 
be first revealed by the occurrence of a pathological fracture of the neck of 
the femur. The diseased joint sometimes becomes infected, most frequently 
in the foot. The joints most often attacked, and in order of frequency ate : 
knee, hip, ankle, small joints of the hands and feet, the spine, shoulder and 
elbow. 

Charcot’s disease of joints is very frequently associated with negative 
Wassermann reactions, both in the blood and the cerebto-spinal fluid. In one 
instance in which the blood and cerehro-spinal fluid gave negative results, 
fluid aspirated from the affected joint gave a strongly positive reaction. 

In certain tabetic patients changes occur in some of the bones, so that they 
break with a small degree of violence. 

PerforaiinQ ulcers of the sK«.— Trophic changes in the skin give rise to 
chronic ulcers, usually on the sole of tbe foot, which gradually increase in 
depth until the foot may be perforated. These ulcers, Uke the other trophic 
disturbances of tabes, are usually painless. 

Tabetics tend to get thin, and a slow loss of weight is an early sign. If 
there is ony tendency for the weight to increase, a paretio element is almost 
cert^y present, llanifestations of syphilis in other organs are rare in the 
course of the disease, with the exception of aortitis, which occasionally occurs, 
denaiis \% diagncfted by its tiinicai featvaes. Ex- 
amination of the blood and cercbro-spinal fluid may not provide any evidence 
of syphilis ; the Vassermann reaction is negative in one or the other in abont 
30 per cent, of cases and completely negative in both in about 16 per cent. 
The diagnosis lesta on : (I) lightning pains ; (2) characteristic sensory signs ; 
(3) the Argyll Robertson pupil in one or both eyes ; (4) absence of one or 
both ankle- or knee-jerks, or a definite diminution in one of them ; and (6) 
evidence of syphilis. 

Patients rarely seek advice until the clinical mamfestations are fairly 
well established, unless their early pains are Bevere or gastric crises occur. 
Even then it is nearly always found that the pupils are abnormal, tbe ankle- 
jerks ate absent, and hypalgesia is present over some of tbe characteristic 
areas. The knee-jerks may still be present and even normal, but this should 
not interfere with the diagnosis if the ankle-jerks are absent. 

Disseminated sclerosis often causes ataxia in tbe gait and may even in 
rare instances cause absence of tbe ankle-jerks, but signs of involvement of 
the pyramidal tract are usually definite, the light reflex of the pupil is retained, 
and superficial sensory loss, if any, has not the diatribntion and the selective 
character that are typical of tabes dorsalis, 

Friedreich’s ataxia is distinguished from tabes by the presence of pyramidal 
tract signs, dysarthria, nystagmus, pes cavua, and usually some deCT« of 
scoliosis. Juvenile tabes is the most likely to be mistaken for Friedreich’s 
(ffsease. 

53 
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Tbc clTects of cerebellar ataxia ore osoallj proDouoccd in tbc upper limbs 
and in the artieolation as well as in the gait, the pupils are not aflccted, the 
tendon-jerks, tbougb posslbl}* diminis hed, are not absent, and there is no 
teaaoTj 1(B3, and no sphincter disturbance. Because of these features the 
dilTcrential diagnosis from tabes is osnallj easy. 

PeripherjJ neuritis causes loss of tendon-jerks and diminished aensation 
orer the peripheral parts of the limbs, and frequently causes ataxia, but there 
is usually also aloss of power in the extremitiea and possibly wasting, there is no 
sensory loss on the chest and nose, the pupils are not affected, and in many 
eases the calres are very tender instead of being insensitive to pressure as 
they are in tabes. 

Subaente combined degeneration of the cord associated with pernicious 
anxmia gives rise to ataria, and loss of the ankle-jerks and knee-jerks, but 
the plantar reSexes are extensor, and the blood picture is that of pernicious 
antemia, although the anemia may not be pronounced. 

There are two gronps of coses between which the diagnosis is especially 
dilBcult, and, in an inmvidnal cose, may be impossible. On the one hand 
there is a group of cases of mild tabes occurring in adults but due to con- 
genital infection, in which the blood-Wassermann reaction is negative and 
the cerebro-spinal fluid is completely normal ; and on the other, the group of 
non-syphilitic cases described by Foster-Moore and by Adie in which the 
patients have “ tonic " or “ pseudo-Argyll-Kobertson ’* pupils and absent 
tendon-jerks (see p. 1525). in the former group the typical patient is 
undersized and of poor physique. He comes under observation as a rule 
for some symptom which is not taUtic, fits being a frequent presenting 
feature ; one or both pupils may be of true Argyll Robertson type and 
probably irregular in outline ; and lightning pains, mild bladder trouble, 
or some other feature of tabes may be present. A family history of syphilis 
may be obtained. The tjmical patient in the other group is of normal phj'sical 
development. The pupillary abnormality is probably limited to one eye, 
and the patient may be able to give a history of its onset. The irides look 
healthy. Apart from the abnormal pupil onj some absent tendon-jerks the 
patient presents none of the multitudinous signs of tabes, and there is no 
history of syphilis in the family or in the individual. 

Course and Prognosis. — In most instances tabes dorsalis is well estab- 
lished before some serious symptom brings the patient under observation. 
For this reason it is usually impossiblo to determine the Ecqucnco and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variabihty of the cou^ of 
tabes^ in different cases will be obtained. In many patients the disease 
ternmna eiarionazy in aa wly and causes nu dmbiUty. la a Urijer 
number, however, inco-ordination appears after a pre-ataxio stage of 10 or 
20 years. Borne become ataxic withiD five years of the onset of pains, a few 
within a year. Once ataxia appears its rate of increase varies within wide 
limits. It may be so rapid that walking becomes impossible in a few weeW ; 
it often increases veir slowly, and only interferes seriouriy with walking 
after several years ; while in a large number periods of increase alternate with 
long periods in which the symptom is rither stationary or undergoes tem- 
porary amelioration. 

The course of the other symptoms is equally variable. In general, irrita- 
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tive phenomena— 'pains and crises — tend to diminish ; the mani- 

festations of destruction of afferent fibres— diminished sensation, hypotonia, 
etc. — increase. Ocular palsies are frequently of short duration, and bladder 
and rectal symptoms are often temporary. It is impossible to foretell how 
any given case will progress, bnt there seems to be some connection between 
the period which has elapsed since sjrphilis was contracted and the rate of 
evolution of the disease — the longer the former the more benign the course. 
If the symptoms have increased slowly in the past, the future course is likely 
to be slow, whereas cases of rapid onset often progress rapidly. ^Vhen optic 
atrophy occurs, blindness usually results eventually, and a proportion of 
these cases develop general paralysis of the insane. 

The prognosis as to life is variable. Most tabetics die of intercurrent 
maladies or of some cardio-vascular complication. In many cases, as the 
result of efficient treatment, the malady undergoes arrest, end the patient 
may never become ataxic or grossly disabled. Such arrest may also be found 
in benign cases in persons who have at no time had any anti-Sjrphilitio treat- 
ment. Conversely, treatment is not always successful, and tabetics who have 
been rigorously treated may become progressively disabled. On the whole, 
the pronosis as to both working capacity and life is best in those cases in 
which the bladder can be kept &ee from infection. 

Treatment.— PfiOPHYLAcnc.— This is on exactly the same lines as the 
preveotive treatment of neorosyphilis in general. The diminution in the 
incidence of tabes dorsalis suggests that the present methods of treating 
s^hilis in its early stages are mnch more effective in preventing tabes dorsalis 
than in preventing other forms of neurosyphilis. 

SFECmo.— ^Vhen tabes dorsalis is associated with a positive Wassermann 
reacrion in the blood or in the cerebro-spinal fluid, the e^cific treatment is 
the same as that described for meningo-vascular syphilis, ryxcxisl treatment 
by short-wave therapy (but not by malaria) may occasionally be advisable, 
either because of persistent severe lightning pains or of abnormalities in the 
cerebro-spinal fluid which are not abolished by repeated courses of chemical 
anti-sypl^tic treatment. 

When the Wassermann reaction is negative in the blood and cerebro- 
spinal fluid, it is sometimes difficult to judge bow much anti-syphilitic treat- 
ment should be given, and the decision must depend on the cUnlcal indica- 
tions of activity of the disease. Lightning pains show that the disease is 
active. Even after all clinical evidence of activity has ceased, it is well to 
give the patient three or four times a year a month's course of a mixture of 
potassium iodide and liquor hydrarg. petchlor. 

TKEATMENT OP SYMPTOMS. — Paitu . — ^Tbese may be relieved with aspirin 
and other analgesic drugs. Morphine should not be employed. A course of 
anti-syphilitic treatment usually reduces or stops the pains for a long time. 
Exposure to cold sometimes seems to precipitate or aggravate pains and 
should be avoided, as far as possible. In severe and intractible cases the 
operation of spino-thalamic cordotomy is justified. 

Ataxia . — This can be greatly dimuushed in many patients by a course of 
Frenkel’s exercises. Just as a normal person by practice and effort can l^m 
to perform feats of balance and muscular co-ordination which are iruposaible 
for one untrained, so the tabetic by concentrating his attention on his move- 
ments can be taught to make greater use of lus remaining powers. The 



16C8 DISEASES OF THE NERVOUS SYSTEM 

results of rc-edneaUTO Ireatmenl aio often astonisluM. It is no tmcomiaoii 
tMcg to see patients had been confined to bed for months able to get 
abont f^ely again. Permanency of the lesnlt is often a gratifying featnre. 
If no trained teacher is available, a patient may derive considerable benefit 
from performing for 6 to 10 minutes on two or three occasions each day an 
exerciso which consists in placing his feet in tnm in a series of footmarks 
drawn on a piece of linoleom ; the foot shonld be placed as precisely as 
possible in each mark, and the patient should keep his eyes on hu feet as he 
makes the movement. In the more severe eases and when the patient is 
confined to bed, TrenkeYs bed exercises sbonld be employed. Constant 
supervision of the rc-edneative exercises is essential, and the treatment shonld 
Login in an institution or under the supervision of a skilled attendant. 

BladJfr duturlaneei . — When there Is any difiicnlty in passing water 
a mixture containing 6 yninims of Hq. strychninai thrice daily will he found 
useful, IVbcn the bladder is imperfectly emptied the use of the catheter 
should not bo delayed- Only too often neglect of this matter leads to death 
from pyclo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and acid sodium phosphate should bo given by tbo mouth. 
If th^ does not remove them, sulpbatmazole should be tried for a few days 
only, and if this is unsuccessful, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine b often diminbhed 
by 6 ffilnisi doses of tincture of belladonna thrice daily, or by the use of the 
foIlowiBC pQl : R Ergotin (Bonjean) gr. 1, Ext. Bellsdonn. 1-4. Ft. Pil. 
Sig. i t.a.8,p.c. 

Cri^w.-^astric crises, like the pains, arc very resistant to treatment. 
The following should be tried : Tiacb. chlor. et morph, co. min. lO-W, 
hbmuth. carb. gr. 16 ; Ac. hydrocyan. dil. min. 6, aq. au fl. ot. Ft. iiMt. 
sig. One tablespoonfnl to be taken in water every 3 or 4 hours. Ephedrine, 
gr. I or gr. i may also afford relief, and may be given alternately with the 
mixture. The mso of morphine b not |asti(ied. Beetal crises are sometiniM 
relieved by small doses ot grey powder with opium or pulv. ipecac, et opii. 
The lower bowel should be emptied daily by enemata. In mild coses with 
morning diarthma an enema or a suppository should be used before the first 
evacuation. Thereafter the patient sbonld try to resbt the desire to deffficate, 
which soon passes away, and with a little training this troublesome symptom 
can usually be overcome. Laryngeal crises though very alarming arc prac- 
tically never fatal. They are nsually relieved at once by an inhabtion of 
nitrite of amyl. 

Oplie ^repJiy . — M soon as syphilitic optic atrophy b recognised encrgcric 
anti-syphilitic treatment b urgently called for. No time should be lost in 
obtaining pyrexial treatment lor the patient, and althongh malarial therapy 
is not in general to be recommended in cases of tabes, if it is the only avallablo 
means of obtaining adequate pytexia, there should be no hesitaiton in adopt- 
ing it. A coarse of pyrexial treatment, consbting of ten or twelve attacks of 
fever above IW* F., should be follciiw^ by a course of mercury and iodide, 
administered by the same methods as are described for metungo-vascular 
syphilb, and thu should be followed by, or combed with, a coarse of air 
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injections of ncoarsphenamino, 0-16 to 0-6 gramme, at ■weekly intcirals. 
Objection has been raised to the employment of arsenical preparations in 
optic atrophy on tho ground that they may causo degeneration of the optic 
nerve fibres, but the treatment of sypmlitic optic atrophy should be as potent 
and rapid as possible, and when optic atrophy does develop in associa- 
tion with the use of neoarsphenamine it is attributable with much greater 
probability to the syphilis. Sympathectomy by excision of tbe stellate 
ganglion in the neck has recently been used for the purpose of increasing 
the circulation to the degenerating optic nerves. Whereas the more acute 
cases of optio atrophv proceed rapidly to blindness in spite of all therapeutic 
measures, many of the less acute seem to be arrested. The use of penicillin 
may possibly supersede other means of treatment of tabetic optio atrophy. 

ChaTCoi'$ joints. — As soon as this condition is discovered, the patient 
should be put to rest, the joint immobilised, and those measures used which 
tend to relieve the oedema and the eCfusion into the joint; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. Arthrodesis is tho most satisfactory treatment for 
the knee joint. In the case of the hip joint a satisfactory result is obtained 
with a caliper. 

Perforating tiloerj.— These should bo curetted and dressed with a paste of 
iodine and starch. 


SYPHILTTIO AilYOTROPEY 

This closely resembles idiopathic progressive muscnlar atrophy (see 
Ptocteaaive Muscular Atrophy, p. 1771). 

The spinal cord shows degeneration of the anterior bom cells, most 
pronounced in the cervical region, and also some STTphilitio changes in the 
meninges and blood vessels. 

The pupillary changes suggestive of neurosjpbiJis are absent in most of 
the cases. Tbe muscular atrophy usually begins in tbe upper limbs, and as a 
rule the tendon-jerks in the affected limbs are absent ; the lower limbs may 
be normal, or may become spastic, or show wasting, or may merely lose their 
tendon-jerks. In some cases the wasting muscles retain their tendon-jerks, 
and the condition closely resembles the mom usual amyotrophic lateral 
sclerosis of idiopathic origin. In tbe syphilitic form there is sometimes some 
Bensory loss of the tabetic type, and vesical disiaibaBces ere common. 

The course may be steadily progressive, but in recent cases it is usually 
arrested by anti-syphilitic treatment. In othera the condition may remain 
stationary for long periods. 

Treatment is the same as for tabes dorsalis. 


ERB’8 SYPHILITIC SPASTIC PARAPLEGIA 

This slowly developing condition comes on a long time after syphilitic 
infection. The spinal cord shows degeneration of the pyramidal tracts, and 
some marginal deceneiationinvolyiiig particularly the mrect cerebellar tracts. 

Spasticity of the lower limbs gradually becomra pronounced, ■with cone- 
sponding weakness, and tbe devdopment of typical refiex abnotmaUties, 
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i,e. extensor plantar reflexes, and eiegwrated knee- and ankle^jerks irith 
clonns. Sensory changes, if any, ate^ght, bnt vesical distatnances ate 
nsnal. Papillary abnormalities may or may not be present. 

Treatment is the same as for tabes dorsalis. 


GUMMA OF THE SPIKAL MENINGES , 

A immma of the meninges of aaffieient size to press npon the cord is rare 
but TTben it does ocenr it gives rise to a typical compression paraplegia, 
with motor and sensory loss below the level of the body corresponding to the 
site of the spinal compression. The cord may not merely be compressed hot 
may also be involved m the destmetive process, with the resnlt that recovery 
after treatment may be very imperfect. 


PACHYMENINGrTIS HTPERTROPHICA SYPHILITICA 

This is a rare condition in which there is great gnmmatons and snbse* 
(^nently fibioos thickening of the dun mater ; the arachnoid and pia also 
become thickened and fused with it. Pachymeningitis hypertrophica is 
commonest in the lower cervical region. The new tissue compresses the 
nerve roots, and weakness, wasting, and loss of sensation gtednally apmar 
in the arms. The spinal cord ia finally compressed, and spastic paraplegia 
resolts. 


ACUTE SYPHILITIO TRANSVERSE MYELITIS 

Definition.— A localised acute inflammation of the meninges which 
spreads into the epinal cord, with the formation of gummatous collections of 
cells along the septa and theTjloUd vcsscb,-and in'severe ewes thrombosis of 
small.Tcssels witnin the cord. These changes'give'rise to paralysis which 
come on acutely. " 

~Aitiology. — ^Theaflection seems to be definitelyless frequent than formerly 
and is now nneommon in England. 

The patients are almost invariably males, and are csually between the 
ages of 30 and 45. The condition usually arises within ID years and in a 
large proportion of cases within 2 or 3 years of infection, but it may come 
on at any time. It is said to aflect particularly patients who have contracted 
syphilis later in life than is usual. 

Pathology. — Over one or two segmeata of the cord there is intense 
infiltration with small round cells and red cells, and there may he small 
areas of softening. 

Symptoms. — These are identical with those of acute transverse myelitis 
duo to other causes (see p. 1757). 

Diagnosis. — ^Tbe abrupt onsetof paralysis witha sharply defineddemarca* 
tion between normal and abnormal motor and sensory functions about the 
level of the waist indicates acute transverse myelitis, but the exact diagnosis 
depends on the discovery of evidence of sypmlis. As the onset is usually 
within a few years of the first infection, the pupils are often norma] or not 
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affected in any characteristio way. A lustory of ayphilis is uanally obtainable ; 
otherwise the diagnosis may be completed only when the resnlts of the 
examination of the cerebro-spinal fluid and blood become available. The 
Wassermann reaction is positive in both in about 80 per cent, of cases, and 
in one or other in practically every case. 

Prom acute poliomyelitis the diagnosis may be made at the onset by 
tie presence of severe objective sensory duturbances, which do not occur 
in the former condition. 

Course and Prognosis. {Treatsiekt, see pp. 1768 and 1659) — Bed-sores 
are prone to occur and to become badly infected, end the distended and 
paralysed bladder is extremely susceptible to infection. Paralytic distension 
of the bowel may cause anxiety in the first few days ; and in the succeeding 
week, or as long as the bladder remains paralysed, and still more so if it is 
infected, the patient’s condition is precarious. After a few days there is some 
return of muscular tone in the lower limbs, with subsequent return of the 
knee- and ankle-jerks and the development of extensor plantar and afterwards 
of withdrawal reflexes. At this stage the bladder and rectum may empty 
themselves automatically. 

Recovery continues slowly over many months, or even years, but U 
usually very incomplete. The patient is left eventually with weakness and 
severe spasticity in one leg or both, some sensory less, and impairment of 
bladder control. In some patients the residual paraplegia is so severe that 
they cannot walk alone even with the aid of stic^. In the less severe cases 
tnuscular tone and the tendon-jerks may never be entirely abolished, and 
disturbance of bladder function may last tor only a few hours or a single day. 
Return of power in one limb may be correspondingly rapid, but a good deal 
of weakness is likely to bo left in the other. 


SUBACUTE AND CHRONIC SYPHILITIC MYELITIS 

Synonym. — Subacute and Chronic Spinal Syphilis, 

Etiology. — ^The less aente forms may appear within the same age period 
and at the same interval after infection os the more acute, but on the whole 
they appear later. 

Pathology. — ^The meninges become adherent and considerably thickened. 
They are infiltrated with etuall loaud cells, especially round their vessels. 
Similar infiltration is found round the vessels in the cord and along the septa. 
Changes in the nervous elements in the cord are usually limited to degenera- 
tion of fibres round the petiphe^. 

Symptoms. — After a period of pain in the back^Iasting.wceks or months, 
there is a gradual development of spastic paraplegia. The latter' may at 
first be variable. In most cases bladder control is impaired, and this may he 
the first symptom. There are usually some objective sensory disturbances 
in the lower limbs, but they are generally slight in comparison with the 
motor disturbances and may involve only certain qualities of sensation, 
c.g. appreciation of temperature, or of vibration, or sense of position in the 
toes. IJvidence of tabes dorsalis may be present, in which case the knee-jerks 
and ankle-jerks may be absent, and the degree of spasticity is likely to be slight. 

Sypifiitfc mema^tis may alSxt the cauds eqains. In that ereat it 
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‘ piyca rise to a flaccid -H-Kiknoas of the parts below tho Icnwa, and weakness or 
I paralj^is of the Tcsical and anal apUncteis. Somo sensory loss may bo fonnd 
( orerthe characterisitic area on the bnttoclcs; and pcrinmnin. 

Diagnosis. — In the cases which occtir within five years or so of infection 
the tVas-s^rmann reaction will almost certainly bo positive in the blood or in 
the ccicbro-epmal floid or in both. In those which develop many years after 
infection the Wossermann reactions may be negative, rupillary abnormali- 
ties suggestive of nenros^’philis, and sensory loss of tho tanotic type on the 
chest, arms, and nose are likely to bo present. 

Course and Prognosis. — The former is very variable. Some cases ahow 
considerable remissions and aggravations ; others a fairly steady deteriora- 
tion. The rate of increase of paralysis may bo very slow, or may lead to 
complete incapacity in s few weeks or months. Eventually urinary infection 
and bed-sores nmy dm-clop. Anti-syphilitic measures arrest the disease, and 
usually bring about a fair degree of recovery. 

Treatment. — This is tho same as for other forms of spinal syphilis, to- 
gether with apodal precautions for the bladder weakness (sec under Tabes 
and aymptomatic treatment of the paraplegia. 


SPINAL VASCULAR SYPHILIS 

In rare coses the s>mptoms indicate that the chief incidence of the 
^hilitic disease is on the blood vesseb of the spinal cord (sco also Acute 
Syphilitic Transverse Myelitis on p. 1670). 

Thrombosis of a segmental branch of the anterior spinal artery gives rise 
to sadden paralysis of the mnsclesofone side deriving their nerve supply from 
the same segment of the cord, e.y. paralysis of the deltoid nnd scapular 
muscles, and weakness of the triceps oracbii muscle when tho fifth cervical 
segment is affected. Similar paralysis in the opposite corresponding L'mb may 
ocenr within a few days. If the main anterior spinal artery becomes throm- 
bosed in the cervical region, there b complete paralysis of both upper limbs 
with the exception of the bands. Either at onco or within a few days sensory 
loss to pain and temperature appears in the arms. The muscles waste, and 
the clinical picture resembles that of Bviingomyelia. The tracts of the cord 
are little affected, nnd abnormal sigoa m tho lower limbs are absent or slight. 
The Wassennann reaction is likely to bo strongly positive in the blood, httt 
may bo nogativc in tho cetehto-spioal (laid. 

At necropsy softening or cavitation within the cervical enlargement Is 
found. 

The treatment is the same as that of other forms of meningo-vasculnt 
syphilis. 


CONGENITAL STPHILTS OF THE NERVOUS SYSTEM 

^^cctions of the nervous system are much leas frequent in congenital 
srphllis than in the acquired disease. \’iewcd broadly, the pathoTomcal 
cmngea and clinical mnifestationa ate the same in both. Regai^g 
the fust, meningitis, endarteritis and gummata are common to both forms : 
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but ■vrbile softening from arterial disease is characteristic of acquired syphilis, 
cortical cell atrophy and suhsequenl sclerosis are prominent features in con- 
genital cases. As for the symptoms, mental defects, Trith convulsions and 
spastic vreakness of the limbs, are typical of congenital syphilis in contrast 
to the hemiplegias and monoplegias, with or without convulsions, which 
occur in the acquired form. It is noteworthy that the combination of 
obvious visceral and integumcntal lesions, with parenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

Symptoms. — Many syphilitic infants snfler from convulsions during the 
first two years of life and in many ca<5cs tlicse are given as tho cause of 
death. In those who survive, fits may coorinue or they may begin again 
towards the end of childhood. The latter is more common. The fits in some 
cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life without the addition of any symptoms suggestive of local brain 
disease. In another group, convulsions arc followed by symptoms of hemi- 
plegia or of spastic diplegia. Tho same defects may appear apart from 
convulsions. 

Mental impairment is one of the common features of the disease. Idiocy 
is rare. More often tho defect is first noticed between the ages of 5 and 15 
Tears. The child may merely cease to learn, and retain any acquirements 
he ^33633, or ho may lose his memory and become slowly dementei 

vision is often defective as a sequel of atrophy of the optic nerve or of 
choroido-retmitis, and bilateral deafness is not uncommon. Ailections of 
the remaining cranial nerves are rare. 

Juvenile general paralysis appears most often between the ages of 10 
and 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital syphilis, in others 
from syphilis acquired iu infancy or in childhood. The physical signs are 
the same as in the adult form. The mental eymptoms, as might be expected, 
differ from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which form the content of the delusions in older 

E atients. A boy of 12, for example, is not likely to have delusions regarding 
is wealth or his intellectual capacity or his sexual powers, although he may 
well have grandiose ideas concerning bis physical strength. Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. 

Juvenile tabes presents the same features as in adults. It is, however, 
very uncommon in its pure form because most cases begin with optic atrophy 
and go on to tabo-pareais. It is important to remember that in rare instances, 
tabes in an adult owes its origin to congenital syphilis or to syphilis acquired 
in infancy. In such cases the blood and cerebro-spinal fluid are usually 
normal. 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigmata 
of thdr malady. 

Treatment by mercury should be carried out perseveringly, but the 
results are disappointing. 
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THE DEJrVELINATING DISEASES 

DISSEJIINATED SCLEROSIS 

Synonyms.— Jlaltiple Sclerosis ; Insolax Sclerosis. 

jEtiology. — DiwemiBated pderosu dirootes with neurosyphilia aud 
mtrscranial ncw-growtha for primacy as the commonest or^mc nerroos 
disease in these islands and thionghout Europe. It is said to be less frequently 
observed in North America. 

Cases have been recorded in which the disease was first noticed after acute 
ninessc?, such os scarlet fever, influcDta and rhenraatism ; but it is probable 
that these simply made more prominent a condition already preoent. Febrile 
illnesses arc uaually followed by increase in the symptoms, and many patients 
with disseminated sclerosis relate that they became much worse after an 
attack of influcnia. In the great majority of the cases there is nothing in the 
family or penoaal history to which the disease can be attributed. In one 
instance, confirmed b^ czamioation after death, it attacked a mother and 
her child, and a few similar cases, as well as the elTection of several memben 
of a family, or of a household, have been recorded. 

The onset la most frequent between the ages of 16 and 30, the seaes being 
affected equally. It is rate for the disease to begin after the age of 55. 

Thecanse is still wholly uoknown. Weston Ilurst has recently expressed the 
considered view that there b no sure evidence that any of the demyelinating 
diseases of the nervous system are directly due to the action of a filtrable 
vims. The signs of inilammatory reaction in thb disease arc compatible 
with the view that it is infective in origin, but it may be added that it behaves 
like no known infective disease. 

Pathology. — The disease has been described by Nsgeotte and Riche as 
“ an affection constituted by multiple infisnunatory foci, varying greatly 
in sbe and number, disseminated irregularly throogaout the length of the 
ccrebrO'Spinal axb. The chief features of these foci are (i) their sharp out* 
tine, (ii) their irregular and capricious shone, (iii) the fact that they do not 
interrupt the axb CTlinders, wmch arc only demyelinatwl and deformed as 
they traverse the focus. Hence the absence of Wallerian degeneration. 
The abundance of neuroglia in the foci justifies the name sclerosb which 
has been given to the process.” 

These foci are vbible on naked eye examination, the fresh ones as greyuh 
tiauslucenl patches, the older ones as gteyiah or pinkish shrunken areas. Grey 
and white matter are both affected, the foci having some predilection for 
the walls of the ventricles. The foci bear no necessary relation to blood 
vessels. 

Under the microscope the older patches are found to contain proliferated 
neuroglia and nerve fibres which have lost their myelin sheaths. The axb 
(relindcrs in the sclerosed areas escape destruction for a long time. For 
thb rea.son secondary degenerations oo not occur in the spinal tracts, and 
sections of the cord between lesions at different Icvcb present normal appear- 
ances. Ganglion cclb arc also spared ; hence wasting of the muscles supplied 
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by the affected eegmenta is not a feature of the disease. In recent patches, 
cedema is present, with infiltration by lymphocytes, plasma cells and 
componnd granular corpuscles aronnd the blood vessels, especially in the 
adventitial sheath of the veins. It is highly probable thattheso inflammatory 
changes represent the initial lesion, and that the alterations in the nerves 
and in the neuroglia are secondary to them. 

Symptoms. — In the early stages the axis-cylindere in the diseased areas 
are not interrupted completely, but anffer partial and temporary impairment, 
which alters in intensity with the severity of vascular and other inflammatory 
changes in the tissues around them. Moreover, as the inflamma tion subsides 
in one patch a new one develops and produces a different set of symptoms. 
Hence it is not Burprising that the earliest symptoms are often slight and 
fleeting, or that they may first appear now in one part and now in another. 
In spite of this, however, certain 85Tnptom3 and physical signs appear with 
remarkable regularity and render disseminated sclerosis, in the more ad* 
vanced stages at least, one of the most distinctive and most easily recognised 
diseases of the nervous system. 

It is lemarkahlo that though the demyelinating lesions, which arc often of 
considerable size, occur anywhere in the central nervous system and commonly 
involve the fillet, the lateral fillet, the spinothalamic paths and the peripheral 
neurones in their intramedullary course and the visual path, yet an^hing 
but the most transient loss of fuuction seldom ocenrs in connection with these 
systems. On the other hand, the phylogenetically newer systems-^-the 
pyramidal paths and the proprioceptive system commonly suffer permanent 
damage. The optic nerve is a common site for the development of an area 
of the disease. This may be situated anywhere between the globe and the 
optic chiasma and produce the very characteristic picture of acute unilateral 
retrobulbar neuritis. 

Motor SYMproita. — Weakness m the lower limbs is the symptom for 
which many patients first seek relief. Beginning with a feeling of heaviness 
or stiffness in one or both limbs, the weakness, which may bo limited at 
first to one gronp of muscles, increases, in some uniformly, in a larger number 
with remissions or with periods of apparent recovery, until at last, after a 
time which varies from a few weeks to many years, it ends in severe spastic 
paraplegia. The physical signs are those of pyramidal lesions in general — 
meteased tone in the muscles and exaggeration of the tendon reflexes, diminu- 
tion or loss of the abdominal and cremasteric reflexes, and Babinsld’s plantar 
response. They are of extreme importance, for some or all of them may be 
present when the patient’s complaints are still trivial, and they are found 
BO constantly in all stages of the disease that the diagnosis of disseminated 
sclerosis is rarely made in their absence. 

The paralysis can often be distinguished from that of other pyramidal 
affections by the variations in its severity from time to time, and by the 
occurrence of remissions or of apparent recovery, the improvement some- 
times lasting for weeks or months, and, in rue cases, for many years. In 
most cases, moreover, examination will reveal some other sign — nystagmus, 
intention tremor, or pallor of the disk — which betrays the cause of the paralysis. 
In one large group of cases, particolaily common when the disease begins 
after the age of 35, the symptoms are those of a steadily increasing ^astic 
paraplegia without remissions and without any indication, cither in the 
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physical or in the history, of extra-pyramidal disease. The gait may 
DC but alightly altered, even when the tendon reflexes arc meatly oiaggerated 
and the plantar responses are “ extensor.” Later, it irecomes spastic or 
spastic and ataxia. Sometimes ataxy makes walking very difBcalt, when 
the power in the limbs is only alightly impaired. In the arms there is often 
loss of power associated with exaggeration of the tendon reflexes. In some 
cases the arms nio affected before the lower limbs, when astcicognosis and 
Joss of sense of position from n lesion in the course of the corresponding 
posterior column of the cord produce one of the commonest of the early 
symptoms — the “ useless arm.” 

Teemor. — T he characteristic tremor in the arms appears on voluntary 
raovcincnt oidy, and increases in rate and amplitude ns the goal is approached. 
For tbeift reasons it is called intention, volitional, or terminal tremor. It 
is sought for by causing the patient to touch his nose with the tip of one 
finger. In its minimal form tbo tremor appears ns two or three jerky 
movements of the finger just aa the goal ia attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it several times before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, each as threading a needle, l^ter, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as eoon as a voluntary movemeut begins. In advanced 
cases it prevents all useful movements, and the patient u unable to do any- 
thing for himself. The arms are affected earliest and most often, but nodding 
of the head is common, and any part of the body may be affected. Beside 
intention tremor, other types of inco-ordinntion of the limbs arc occasionally 
seen, such os thouc charactoristio of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

Sb.sborv SmrroMS, — Su!/jcctifc . — Numbocss and tingling in the ex- 
tremities and alterations in the seiisnUon of various parts arc common 
complaints. They are often transient, and may be the only symptoms during 
the premonitory period. Severe pains are tare, but m.any patients complain 
of stiffness or of aching in the limbs and io the back. Occasionally iDtcn.se 
nenralgic pain of trigeminal nerve distribution is found. 

Ob^ecltv <. — Severe cutaneous sensory loss is not common, but careful 
examination will often reveal areas of skin in which sensation is impaired. 
OccAKionally the loss is severe, and may show so sharp an upper level as to 
suggest the presence of a spinal tumour. In many cases the sense of position 
and passive movements in the limbs is Geriously affected, in others loss of 
vibration sense is the only sensory sign. An isolated loss of the last named, 
in the legs, is n phenomenon of diagnostic importance. I^ke the other signs, 
the semsoTT disturbances often show considerable variations in extent and 
degree at different examinations. 

OcuLXR SvHPTOMS. — Attacks of dauUe mion ore frequent, and highly 
characteristic of the discaw. CIoso interrogation, avoiding tbs leading 
question if poMtible, will often riicit an account of these attacls when the 
^tiest has not mentioned them at first, either because he ba.s forgotten them, 
or because it docs not occur to him that a sym^m so remote or so transient 
can have any bearing on his present trouble. This diplopia is of the highest 
importance, because it is often the sole complaint when the patient seeks 
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advice for tte first time, and because ita presence, or a history thereof, is 
often the deciding factor in the diagno^ of early cases with spinal symptoms. 
Double vision in a young person shonid always arouse the suspicion of dis- 
seminated sclerosis, and if it is associated with signs of pyramidal tract 
disease, the combination makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst com- 
plaining of double vision it is unusual to detect any limitation in the range 
of the ocolar movements. Pfosteiarare. 

J^yslagmus is present in more than half the cases, but not so frequently as 
an early sign. It is usually fine, rapid and horisontal, appearing only when 
the eyes are directed to the side. In some cases the eyes oscillate constantly 
whatever their position. Except in rare cases, there is no apparent movement 
of objects, even when the oscillations are of wide range. 

Fisurtl failure . — Diminution of visual acuity due to lesions in the optic 
nerves — reirohulbar neuritis — occurs sooner or later in nearly every case. 
It may precede all other symptoms by a period of several years. As in the 
case of the other symptoms, it is subje^ to exacerbations and periods of 
improvement. A young healthy person complains of rapidly mcreasing 
mistinesa of vision, usually in one eye, eometiroes in both or in one after the 
other, reaching its maximum in a few bouts or days ; this is often preceded 
or accompanied by pain about the orbit, which is increased on moving the 
eye. In the common unilateral case the signs are those of a lesion in ono 
optic nerve ; the pupil on the affected eide is larger than its fellow ; its direct 
reaction to light is impaired, but it cootmeta well consensnally. Tests with 
a small object, preferably coloured, reveal a central scotoma. At tho onset 
the disk is usually normal, but in a few instances the inflammation reaches 
the nerve head, in which event the disk is blurred end swollen. Later the 
disk may be pale or norma/. Rapid improvement of visha h t/re rale. 
Special tests may reveal a persistent alight loss of vbual acuity, and a partial 
central scotoma, or, very rarely, a complete central scotoma. Subsequent 
acute attacks are common. In some cases the onset of visual failure is 
gradual. Usually the defect is slight, bat it may be serious, although com- 
plete blindness never occurs. In these cases the disk is pale, especially in 
its temporal portion, and the field shows a central scotoma or narrowing 
at the periphery. 

Ukntai. Symptous. — Defective memory and slight impairment of intel- 
lectual power are common. Some of the patients are morose and subject to 
fits of depression, bnt the majority ere surprisingly cheerful, and do not seem 
to sufTer mentally even when their physical state is most pitiable. This 
unjustified cheerfulness is called “ euphoria.” In many cases there is con- 
siderable loss of emotional control, and ready laughter or weeping is fairly 
common. More often there is merely a tendency to laugh at trivial things. 

Sphincter Disturbances — Tliese troubles arise from interference with 
the long paths in tho spinal cord by which volitional consent and inhibition 
fire held upon the act of micturition, j^erefore, lack of control in the form 
of heritancy and precipitancy are common, and retention may occur. In 
rare cases, control over the rectal sphincter U lost. 

Other Symptoms. — Deafness, ^ddineaa and tinnitus, sometimes with 
repeated vomiting, are common. Epileptiform convulsions are rare. In 
most instances the distribution of the cagns will indicate that the lesions are 
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multiple ; but (ometunes, although the patches are numerous, the signs are 
those of a single lesion, i&j of the internal capsule, of the midbram or of the 
cerebellum. 

Cerebeo-spixal Fluid. — In many coses, even when the disease is to au 
actirc phase, the Add is normal. In others there may be a moderate increase 
in protein, not usually more than 80 mgms. per cent, and a lymphocytic 
pleocytosis of 10-30 per c.mm. The Lange colloidal gold test is ncMtivo in 
about half the cases. In the other half the test is positive and may be of the 
luetic or paretic type. The latter variety may be strongly marked, and when 
occurring in association with a negative Wassermann reaction is very sug- 
gestive of disseminated sclerosis. 

Diagnosis. — The combination of spastic weakness of the legs with 
Charcot’s triad " of symptoms — namely, intention tremor, nystagmus, 
and scanning speech— which is so widely and so erroneously regarded as 
characteristic ot the disease and as necessary to its recognition, is rarely 
seen except in the later stages of disseminated sclerosis. As this malady 
usually presents itself to us in its initial stages, when it may and should be 
diagnosed, it commonly consists in a group of signs of involvement of the 
pnamidal trieta : namely, increased tendon jerks, Babinsld plantar responses, 
e^Qt abdominal reSezea, a little weakness of dorsiAexion of one or both 
feet, possibly also some wcalmeas of flexion of the proximal se^ents of the 
lower limbs, and usually a degree of impairment, or loss, of vibration seuse 
over the malleoli. In many cases, this is all we can find, bat in an otherwise 
health;^ young adult, it is a syndrome more likely to be dne to disseminated 
sclerosis than to any other pathological process. 

Perhaps there may be confirmatory signs, such as n little ni^gmns, 
eUght intention tremor or sensory ataxy of an arm ; it may bo pallor of the 
temporal half of one or of both disks— a patbognomooic sign. If some or all of 
these signs have, as it were, been arrived at after sneh a floctoating course 
as we have seen to be so typical of most cases of disseminated eclerosis, then 
diagnosis can be no longer in doubt, and it b comparatively seldom that 
pstholo^eal examinations of blo^ or cerebrospinal fluid are really necessary 
for thb end, 

l^en, after some y»rs, the dbease b fully developed it still retains its 
individuality. The patient is commonly ewhoric, there b frequently tremor 
of the head, and sometimes of the whole bo^, when the patient tries to stand 
or walk. The arms are unsteady, the lep spastic and weak — sometimes 
showing a tendency to pass into the conation of '* paraplegia in flexion.’. 
There b little sphincter control left, but cotancons sensibility b commonly 
almost or quite Intact. 

At whatever stage dissecunated sedeTosb cornea under observation, a 
careful inquiry into the hbtoty of the illness b important, and to elicit thb 
requires a knowledge of the natural hbtory of thu disease os it has been 
outlined here. 

Disseminated sclerosis has to be dbgnoscd from various diseases, of which 
we wfll consider the following ; 

Ilyslfria. — The serious mistake of attributing the early symptoms of thb 
relcnUcAS disease to hj^teria can bo awidcd by the taking of an accurate 
hbtory combined with a careful examinatioD of the nervous system. Pallor 
of the disk, absence of the abdominal reflexes, or a dbtinct difletcnco between 
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them at corresponding points on opposite aides, uneqnal exaggeration of one 
or more of the tendon reflexes when compared with their fellows, an extensor 
plantar response on one or both sides — any one of these signs alone would 
render a diagnosis of hysteria untenable. 

Gom'pTation of the cord. — When the signs in disseminated sclerosis are 
pmely spinal, the diagnosis from spinal tuinour presents real difficulties. 
The first may be mistaken for the latter, when the paralysis increases steadily 
without remissiona and is associated with sensory loss extending upwards 
to a definite level, while tbe reverse error may be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. 

Friedreich’s ataxy. — ^This may be suggested by the presence of ataxy 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease tbe tendon reflexes in the lower limbs are 
exaggerated, whereas they are lost early in Friedreich’s disease. 

cuhacule combined degeneration of the cord. — In the rare cases where 
disseminated sclerosis has its onset in middle-aged 8ub]'cct5, the combination 
of manifestations together with signs indicative of involvement of the posterior 
and lateral columns of the cord together with the presence of parssthesia 
may closely eimulate subacute combined degeneration. Investigation of the 
blood for changes of pernicious antemia and of the gastric juice for free HCl 
will usually render the dificrential diagnosis certain. 

Spinal syphilis may also produce a paraplegia of variable onset which 
may be associated with evidence of scattered lesions elsewhere in the nervous 
system. An examination of tbe blood and spinal fluid will usually clear up 
any doubt. 

Course and Prognosis. — Despite the remarkable fluctuations which 
may mark its course, the disease lutimstely disables the suiTerer and is the 
cause of his death. Nevertheless, it b important to remember that after the 
initial outbreak of symptoms, some patients regain normal physical capacity, 
lose all abnormal physical signs, and lead a normal life for several years. 
Five, 10 and 15 year periods of this kind are by no means rare, and in general 
it may be said that tbe period of evolution of the dbease b longer than is 
generally supposed. On the other hand, a few cases run a rapidly downhill 
course from the onset. The later in life disseminated sclerosb makes its first 
appearance, the more benign its course, and sufferers may be found who have 
reached old age without gross or total disablement. Commonly, after two or 
three fresh exacerbations with inter^'ening recoveries of ^ater or less 
completeness, a slowly increasing permanent disability sets in. It b not 
possible to say that those cases which nm the longest and less dbtressing 
conrse owe this to treatment, for many untreated cases fare relatively well. 
Bnt there are certain factors which do appear to influence its course unfavour- 
ably in most, though not in all, instances ; thus, intercurrent illness, especially 
if it be febrile, mjuries which ^able the patient for a short period, all su^'cal 
interventions — inclnding the therapeutic interruption of pregnancy which b 
designed to avert the frequently-seen exacerbations that follow the puer- 
perium — and prolonged or recurrent pbytdcal exhaustion. 

Treatment. — ^The behaviour of aisseminated sclerosb makes the assess- 
ment of any mode of treatment extremely difficult, and afsOnretoappiecbte 
the wideness of its fluctnations and length and completeness of some of its 
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rermj.«ions is responsible for many Iberapentio clairoa that in the hands of 
those best acquainted with this malady fail to justify themselves. So far, 
there is no remedy which exerts any constant or certain influence upon the 
course of the disease. 

The most imi>ortant general conaiderations in treatment are to provide 
cornTileta rest in Ved dntinf; an aenta relapse, and to arrange for a eheltered 
Ufc (luring period of remission or when the disease has become established. 

Of drugs, arsenic is the remedy which has had the longest vogue, and many 
believe that it is of value, thongh it cannot in any sense be regarded as 
curative. It may be given aa Fowler’s eolotion, starting with a dose of HI iii 
ti.d. and increasing it to m^viii ti.d. over a period of 3-4 weeks. If this 
method is a«ed. It is best to stop all arEenic for a week at the end of each 
complete course. Not every patient can tolerate doses larger than min. 3 
or min. 4 three times daily. This method is probably as useful as that of 
intramuscular Injection, but considerations of expediency may dictate the 
nsc of the latter method. 

A more recently employed drug is quinine hydrochenido in doses of 
three to five grains twice daily, continued over a long period. Here, ogain, 
intolerance may intervene and prevent tbb. Periodic courses of quinine 
bismuth iodide have also been advocated. Other recent forms of medication 
include liver therapy, pyrcxial therapy, protein shock therapy, and vaccine 
therapy. None of these has justified itself, and when it is recalled that a 
febrile illness commonly aggravates the severity of disseminated sclerosis, 
it is scarcely surprising that pyrextal therapy should sometimes have the 
snum result. 

The fact that disseminated sclerosb b sometimes— though not always— 
adversely affected by n confinement bas led to tlie increasing advocacy of 
terminating pregnancy at the third month to avert this ill effect. Dut this 
procedure b exposed to the same objectioo .’vs a full-term delivery or any 
surgical procedure, and sometimes bos tbo same unfortunate influence upon 
the course of the malady. U b tberfforo not a therapeutic measure that 
can be juatifi<*d by its resuita. Tbo correct proccduro b to take every posdblc 
measure to maintain the health ood iiutritiou of the pregnant woman, and 
to nlTord her nt this time and after the puerperium more than the onlinary 
amount of rest. Thb b the rational, if not always the acceptable, lino of 
treatment. FuttUcr, women suffering from the disease in an active phaev 
should be advised against becoming pregnant. 

Of great importance is the right ordering of the patient’s life, when practic- 
able, cud the aioidance of fatigue iu the early stages of the ducase. 


OTHER DE.MYEblNATfNG DISEASES OF Till: NERVOUS 
SYSTEM 

There exist a number of other disease* of the central nervous syetem 
having considerable patbolo^cal affinities with dbaeminated eclerosis in that 
they depend upon n deinrplinnting process predominantly of the white 
matter, which may be either diffose or localbM and predominantly ccrebml 
or fpinal in incidence. 

Of theca disorder* Schilder’a disease, in which the morbid process b 
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confined to the brain (pp. 1606-1608), and acute encephalomyelitis associated 
with acute specific fevers (p. 1605), the incidence of which may fall on either 
the brain or ^inal cord or ujpon the two together, have already been considered 
in the article on encephalitis. 

There remains for consideration the syndrome of neoromyelitU optica. 

There are points of considerablo resemblance between these three dis- 
orders and disseminated sclerosb, particularly as regards their pathology, 
but there are equally significant points of difference, and whether or not they 
arc rctiologically related cannot at present be affirmed. 


NEUBOMYELITIS OPTICA 

Synonyms. — Diffnse myelitis with optic neuritis ; Devic’s Disease. 

Definition, — A form of disseminate myelitis, preceded or accompanied 
by retrobulbar neuritis, with or without papillcedema. It is commonly 
acute in onset, and may end in death or in arrest with residual disabilities. 
Recovery is rare. Persons of all ages from adolescence onwards may be 
affected. 

AEtiology. — Nothing whatever is known of its causation, and therefore 
it has been suggested that tbe disease is infective. None of the nemo- 
tropic viruses la known to produce the demyelination which is the 
characteristic lesion of the disease, nor is there any evidence that this is 
bacterial. 

Pathology. — The spinal cord shows either diffuse or multiple dissemin- 
ated lesions. They may be confined to a few segments of tbe com, or may be 
found from end to end of this structure. The essential feature of ibe lesions 
is a demyelinisation of axis cylinders. There is also ronnd-celled peri- 
vascnlar infiltration, an intense proliferation of microglial celb, and a multi- 
plication of tiny vesseb in the affected areas. The optic nerves present 
the same type of lesion, namely, an iutense demyelimsatioa of tho nerve 
fibres. In general the pathological changes are more intense than those of 
disseminated sclerosis and show less evidence of partial rembsion. 

Symptoms. — The blindness which Indicates the optic nerve lesion may 
precede or may follow the appearance of paraplegic symptoms. The latter 
develop rapidly, and may spread upwards until sensory loss and muscular 
weakness reach tbe upper thoracic level. BUndneps, with some swelling of 
the optic dbc, and central scotoma may ensue. The patient may become 
progressively worse and die ; or tbe paralyris may become stationary and in 
rare instances proceed to complete recovery of both power and of vbion ; or 
the subject may be left with disability of vairing severity. 

The paraplegia b that characteristic of a ’diffuse spinal lesion in that there 
b sensory loss, paralysis, and loss of sphincter control. 

Treatment. — No treatment has any clear influence upon the course of 
events. Arsenical preparations have been employed — as for disseminated 
sclerosb. The management of the case b that of any case of paraplegia. 
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DISEASES OF THE NERVOUS SYSTEM 


HEREDIT^my AND FAMILIAL DISEASES 

1. FRlEDUElCn’S AT.\XL\ 

Synonym. — Fricdreicli’a Disease ; Hereditary Ataxia. 

Definition. — An hereditary disease characterised clinically by a pro- 
gressive ataxia, and patboiopcaiiy ty kbe degeneration in the spinai coro oS 
the posterior coltmms, lateral columos (pyramidal tracts), and spino-cere- 
bellar tracts, and in the cerebellnm of a number of tbe Futkinje cells. 

Etiology. — Transmission occurs both through the males and tbe 
females. Indirect heredity is the most common, for the reason that the 
subjects of this disease are usually afflicted in childhood and incapacitated by 
the time adult life is reached, and therefore they do not procreate. Direct 
heralitr is, hovever, by no means so uncommon as has been supposed. 
Isolated cases in which no herdity can be traced are not rare. The first signs 
of the disease usually appear in early childhood and before the sixth year ; 
but symptoms mav not be evident until a few years later. In a considerable 
number of cases, however, the onset is delayed until the time of puberty, 
while in a few examples it may be delayed until after the ago of thirty years. 
As ft tnle the age incidence is approximately the same in each child-rank of 
the same family ; but sometimes tbe phenomenon of “ anticipation " is well 
marked, the disease appearins at an earlier age in each succeeding generation. 
The disease is said to be slightly more common in males. 

Pathology.— The spinal cord is nnusnally small, and apparentir this 
smallness may be congenital, and the posterior roots tend to oe Bznafi, grey 
and poorly myelinatedl The essential change b a primary dcgcnctation of 
certain neurones in tbo dorsal column of the spbul cord, of the pyramidal 
tracts and of tbe spinixerebellar tracts, boln dorsal and ventral. This 
degeneration commences first in the periphery of the axon, which slowly dies 
back towards the nutrient cell body. 

The degeneration of the dorsal columns is usually the earliest change, and 
remains the most promiuent feature throughout. The degeneration of the 
fibres of the p>TBnudal tract appears later. 

The epino-cctcbcllar tracts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The cells of Clarke's column, 
from which the direct cerebellar tract takes origin, and around which the 
pyramidal tracts end, degenerate and disappear, os does also tbe network of 
collaterals which surrormds these ccib. Cooscqnent upon these degenera- 
tions, and secondary to them, well-marked neuroglial proliferation or sclerosis 
occurs. The cerebellum may be normal, or it may show varying degrees of 
atrophy of Purldnie’s cells, or of any other of its cell elements, and of the 
tracts connected therewith. 

Symptoms. — ^The onset is always insidious, and phj'sical signs of abnor- 
mality usually precede any complamt on tie part of the patient or his re- 
latives. The first symutoma are generally coi^lained of between tbe sixth ond 
the tenth year of childhood ; ^ but if a carelul examination be made of the 
younger members of the families upon which Friedreich’s disease is incident, 
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FRIEDREICH’S ATAXY 

physical signs of the disease, especially the extensor response in the plantar 
reflex, the retraction of the great toe and some degree of pes cavus may often 
be fonnd before the sixth year. 

Ataxia is always the first sign to appear, and this is shown by an awkward- 
ness of gait and a tendency to stumble and fall readily. Sometimes it is 
obvious from the history, that the ataxy dates from the earliest years of 
infancy when it is said that the child was never strong on his legs from the 
time of learning to walk, and that he conld never run properly or join on 
equal terms wi^ other children at play. As the disease progresses, the gait 
slowly becomes more irregular and clninsy. The patient walks with his feet 
upon a broad base, and staggers and reels from side to side ; but, notwith- 
standing this, he keeps a fairly direct line of progresssion. He takes short 
steps wmch are unequal, and which are irregular in relation to the line of 
progression, and the movement of each foot as it is raised is poorly co- 
ordinated. There is never the undue excoraion and noisy stamping of the 
feet which are so characteristic of the gait of tabetic patients. 

In standing the body oscillates from side to side in slow and clumsy 
fashion, and coarse tremors of the head and trunk are constant features in 
advanced cases (titubation). Sometimes Romberg’s sign is present ; bnt 
this is never so well mark^ as in tabes, and it is frequently absent. The 
ataxy invades the upper extremities, as a role, later than the legs. There is 
first clomsmess with the finer movements, and then little by little with all 
the movements. It closely resembles the ataxia due to gross disease of the 
ceiehellum, and diCTers from that which occurs in tabes. That inegolar 
breaking of a movement towards the end of its accomplishment, which has 
been long termed " intention tremor,” is frequently seen. 

Itregmat involuntary movements, often described as like those of chorea 
or of myoclonus, occur in advanced cases, and are most frequently seen in 
the head and neck as nodding movements and jerky tremors. Nystagmus is 
usual ; it is generally seen with lateral deviation of the eyes, and may be 
very irregular. Dysarthria is almost constant, and is gradually progressive. 
At first the speech is of the slurred ” cerebellar ” type, but with increasing 
ataxia it becomes scanning or drawling. 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyramidal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in diilerent cases. The lower extremities are alTected first and most, 
and later the arms, and in severe cases at a late stage paralysis may be 
almost universal. 

The condition of the mnscolar tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respectively, 
the former tending to abolish and the latter to increase it. As a rule the 
influence of the posterior root degeneration is preponderant and, therefore, 
the limbs are flaccid and hypotonic, but occasionally they are somewhat 
rigid. Contractures ate the rule, but these ate confined to the lower extremi- 
ties. The most constant of these produces the characteristic “ pes cavus.” 
Moderate wasting of the small miisdcs of the feet and hands is not very 
uncommon. Sensibility is but little affected ; but in most cases minute 
examination reveals slight relative loss to touch, pain and tenmerature, 
most marked at the periphery of the limbs and diminishing upwards. Simi- 
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latl/ there may be slight loss of sense of position in the limbs, and diminished 
Tibration sens**. 

The ocular movements arc almost always intact apart from the already 
dweribed nystagmus. In rare instances etrabiamus, diplopia and ptosis bare 
b«n recorded. The punib arc not affected. Optic atrophy b a rare pheno- 
menon in Friedreich’s ubeasc, yet it has been reported in quite a number 
of othcrwbe typical cas(s. 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
mental degeneration in the later stages of the dbeasc. Emotional instability, 
irritability and ontburste of temper may occur. 

Absence of the tendon tefiezes is a most characteristic feature, and is 
often the first objective sign of the disease, but in cases in which there b a 
major degeneration of the pyramidal tracts, the knee-jerks may persist 
or even be brbk into the advanced stages of the disease. The abdommal 
reflexes gradually disappear. The plantar reflex b invariably an extensor 
response. The sphincters nsoally escape. The cerebro-spinal fluid presents 
no abnormality. 

8pinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some I^hosb, and 
with 0 compen.satory reverse lumbar curve. The cause of this deformitj* 
b probably the defect in the postural tone of the muscles. 

Diagnosis.»-lQ uncomplicated cases the diagnosis b a matter of no great 
difficult on account of the strikingly dbtioct nature of the symptoms. 
Friedreich’s dbeose can hardly be mbtaken for tabes, since the history of 
heredity, the peculiar deformity of the feet and spine, the extensor planUr 
reflex, the speech affection and the natnre of the ataxy contrast strongly with 
the loss of pain sensibility and of deep sensibility, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cytology of the ccrcbro-apinal fluid in tabes. The dbtinction from dissemin- 
ated ecletoris presents more diiBcnlty ; but in thb dbease the onset never 
occurs in childhood, there is no heredity, the deep reflexes are never lost, and 
the spio.'il deformity docs not occur. 

Course and Prognosis. — The course of the disease b usually progressive 
in slow and irregular fashion, and the prognosb is therefore in every case 
serious ; bnt the average duration of the disease is over 30 years, and in some 
cases it seems to have no tendency to shorten life. The prognosb is worse 
and the course more rapid in those patients who have shown disability from 
the time of learning to walk. In some cases the disease appears to become 
arrested. Intcreurrent maladies, febrile tlinea^es and debilitating hifluences 
generally, may Lave an effect in hastening the advance of the disease, and 
nringing about a fatal termination. Confinement to bed from any cause 
whatever has a bad influence upon the ataxy, and upon the capority for 
walking. 

Treatment. — No treatment is known which specifically affects the 
malady. General tonic treatment, and all measorea which improve the 
general health and mental well-being, often have a surprising effect in improv- 
ing the ataxy. Ite-cdncational training of the limbs and trank in the form of 
Frxnkel'a exercises arc most beoefiew. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided 
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2. DELAYED CEREBELLAR ATROPHY 

Of all the primary atropMea of the cerebellum it may be said that their 
JDtiolojgy is unknown but the cause probably endogenous. In some forms 
there is clear evidence of heredo*familial factors but not in all. Some of them 
appear in earlv infancy, while others manifest themselves in later life and are 
hence called delayed.” The infantile forms are extremely rare. Of the 
delayed varieties, much the least uncommon is an atrophy of the cerebellar 
cortex — Marie’s delayed cortiail ccrebdlar atrophy. 

.ffitiology and Pathology — This disease affects both sexes, and shows, 
itself at any age from forty-five onwards. The lesion is bi-laterally sym- 
metrical, and is most marked on the upper anterior parts of the cerebellum. 
It is essentially a cortical atrophy, with disappearance of the Purldnie cells 
as its characteristic feature. Familial incidence has been described by Holmes 
and others. 

Symptoms.— The clinical picture is that of a slowly developing ataxia 
of gait, accompanied by a disorder of articulation ; ataxia of the upper limbs 
develops later, but nystagmus rarely oceuw. In many cases the tendon jerks 
are exaggerated, indicating an element of spinal degeneration. 

Diagnosis. — With the foregoing features it is natural that the disease 
should frequently be mistaken clinically for disseminated sclerosis. The 
later age-incidence, the absence of uTOtagmus, of disc changes, of spasticity 
and of loss of sense of position, and the steady progress of the mslady should 
make the diagnosis of disseminated sclerosis untenable ; while the reeling 
character of the ataxia and the sibilant instead of staccato quality in the 
articulation disclose the real nature of the disease. In tabes dorsalis, with 
which it may be confused because of the ataxia, numerous characteristic signs 
arc present by the time ataxia becomes pronounced, and dysarthria is not a 
feature of tabes. 

Treatment. — ^No treatment is known to have any effect on the degenera- 
tive process. 


3. FAMILIAL SPASTIC PARALYSIS 

.Etiology. — This rare disease is sometimes hereditary, but is more 
commonly familial and incident upon several children of the same parents. 
Sporadic cases also occur. The onset is gradual in early life, and usually 
occurs after the sixth year. 

Patholo^. — ^The pathological changes consist in a primary degeneration 
of the pyramidal neurones which apparently takes place in terms of the length ; 
those supplying the lumbo-sacral region, being lower and longer, are earnest 
affected ; those supplying the brain stem, being shortest, are the last to he 
affected. Degenerative changes in the neurones of the posterior columns of 
the spinal cord are often present, showing the transition to the pathological 
type of the hereditary ataxies. 

Symptoms. — The clinical aspect consists in the slow development of spasti- 
city and weakness, first and most in the legs, which gradually increases and pro- 
gresses to the trunk and upper extremities and involves the face last and least. 
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The tistia! eigns of pjramidal involrcment are present in the loas of abdominal 
reflexes, incrc^ed deep reflexes and extensor tjpe of plantar reflex. The 
maladj is progressive, increasing to complete paralysis, and in its coarse 
contractures of the spastic muscles occur, that of the foot and leg pro- 
duclng some degree of pes cavns, while, above this, flexor contracture at 
hip and hico is met with. Optic atrophy is by no means uncommon. 
Slental symptoms do not occur in nneompheated coses, neither is epilepsy 
observed. 

Diagnosis. — This malady is most easily confused with cerebral diple^a ; 
but the latter disease appears much earlier, as soon after birth, in fact, as 
defective movement in the child can be ascertained. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with mental deficiency and reenrring convulsions. 

Treatment. — This is'the same as that of Friedreich’s ataxia except that 
the puipose of exercises, if given, ehould be to secure the best use of the 
spastic lower limbs instead of to overcome ataxia. ' 


4. CF-PEimO-JlACDLAll DFGENEIIATIOU 

1. THE INT-ACTttE FORM 

Synompms. — tVaren Tay-Sacha Disease ; Amaurotic Family Idiocy. 

peflnition.— A family msease of infancy occarring chiefly, but not 
entirely, in the Hebrew race, aSecting children during the fint year of life, 
who ate apparcntlr quite healthy when bom, and characterised by— (1) pro* 
gressive mental impairraeat, ending in absolute idiocy ; (2) progressive 
paralysis of the whole body ; (3) progressive diminution in sight, ending in 
absolute blindness. Fathognomomo retinal changes are constantly present, 
consisting of a large and conspicuous *' cherry-red spot *' in the region of 
the macula, and, in addition, optic atrophy occurs later and (4) a fatal term!* 
nation in the bctoiitii* age ol 1 years. 

Etiology. — Nothing is known of the etiology of the disease apart from 
its familial and racial incidence. The tendency to the dueaae is unqueition- 
ably congenitally installed. 

Pathology. — This is very striking. It consists of a progressive de- 
generation of the nerve cells from the highest to the lowest, and ultimately 
there may he no normal rells remaining anywhere in the nervous system. 
The degeneration takes the form of ewelling of the cell protoplasm, and of 
the dendrites with chromatolysis, swdling ox the hyaloplasm and destruction 
of the coll fibrils, followed by dtsappoarance of the nucleus, and finally by 
absorption of the remains of the cell. The degenerating nerve cells arc 
characterised by the accumulation of grannies of lipoid substances which 
resemble those observed in other cells of the body in GaucLcr’s disease, 
Nicroann-Pick’s disease, and the Hand-Gchllller-Christiati disease. Every 
cell of the central nervous system both of the brain, spinal cord and spinal 
ganglia is in the end similarly alTectcd. 

Symptoms. — There arc few diseases in which the clinical tnant/fitalioru 
are so perfectly uniform as in this malady. The children have all been bom 
at full term, and in perfect healtb. They thrive well during the first 3 to 0 
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, montlis of life, when they ^dually become listless and apathetic, cease to 
take interest in the Burronnmnga, and begin to show signs of the visual failure 
which ends in blindness. Later, the child is unable to sit up, or to hold up 
its head. The limbs, which may be slightly spastic at first, become flaccid 
and motionless. There is a gradual increase of all these signs. The mental 
defect becomes more and mote noticeable, the paraljrsis more extreme, com- 
plete blindness follows, and the patient sinks into a condition of marasmus, 
in which he dies. Convulsions, nystagmus and strabismus are sometimes 
present. 

The retinal changes are pathognomonic and are due to a degeneradon 
and disappearance of the nerve cells of the retina and their processes, which 
constitute the fibres of the optic nerve. This change is most intense in the 
region of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of the macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk sbowa progressive atrophy. 

Diagnosis. — Distinction has to be made between this and other forms of 
progressive diplegia. The symptoms are so distinct that a physician, who 
IS acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment b of any avail. 

2. OTBER FOJtVS OX CSnSBRO-VaC0Z.aR l>£OSy£IUnON 

In addition to the classical infantile form described in the precedbg 
article, two other forms ate well known in which the pathological dtanges 
ate siinilar but much less severe than in the Waren Tay-Sacha dbease, and 
there is also a similar familial incidence, but the onset of the malady occurs 
later in life and the course is less rapid and the result far less serious. The 
later the onset in life the slighter and less progressive are the symptoms. 

■ The cherry-red spot at the macula, eo constant in the infantile form, does not 
occur in the later forms. The chancterbtio retinal change b a dbturhance 
of the retinal pigment commencing in the macular region, rather like retinitis 
pigmentosa, accompanied by bonoycomb changes at the macula and some- 
times by optic atrophy. The juvtnile form occurs in later childhood and 
b characterised b^ the association of the retinal changes and visual defect 
with some degree of mental deterioration. The adult form is the least pro- 
gressive of any, and the clinical manifestations are the vbual defect and 
retinal changes in the absence of mental deterioration. 


6. HEPATO-LENTICULAR DEGENERATION 

Synonyms. — Progressive Lenticular Degeneration ; Wilson’s Dbease. 

Definition. — A rare progressive disease of the nervous system, often 
familial, characterbed by involuntary movements, rigidity and hypertonicity, 
with contractures, without signs of pyramidal dbease ; and by dysarthria, 
dysphagia, cmotionalbm and progress^ emaebtion. Several closely related 
cUmcal forms of the disease bear dbtinctive names : tetanoid chorea (Gowers), 
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jueudotdnons (Wcstphal), progressive lenticahr degeneration fWIlson), and 
torsion spasm, and dystonia muictiloruw deformans (ThomaUa). Cirrhosis of 
the li\-er occurs in all forms. The Kayser-Fleischer zone of comeal pigmenta- 
tion occurs in the first three forms, bnt has not yet been recorded m torsion 
spasm. The most constant nervous lesions ore found in tho corpus 
strintnm. 

iCtioIogy. — ^The disease often ocenrs m children of the Bame parents, but 
there b no evidonco that it b congenital or hereditary. The age of onset has 
been as early as 7 years and as late os 26 years. The primary and essential 
lesion is in the liver ; its caoso b untnown. Syphilb is not a factor. • 

Pathology. — A multilobular cirrhosis, with " hobnail ’’ Itver, U always 
found after death. There is good evidence that the cirrhosis is not slowly 
progrearivc, but is the result of a number of attacks of acute hepatitis. The 
nepatitb has caused death in some members of affected families before 
nervous symptoms ajipcared. The Der\*oo3 lesions arc purely degenerative. 
In Wibon’s coses they were almost conhned to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal ca«cs, to ahrinkage and atrophy, 
and even to completo dbintegration and excavation of the ganglion, l^ter 
obaervera have described lesions in many other parts of the nervous system. 
The lerions arc often most intense in the corpus striatum, but the noxions 
agent has no atrictly selective action on any one anatomical group of ganglion 
celb, or on any limited area of the nervous system. 

Symptoms.— -In many cases there ate no symptoms of disorder of the liver 
duriog me. In other cases an account is obtained of symptoms referable to 
acute hepatitb before the onset of nervous symptoms— attacks of diarrhoea 
and vomiting, pyrexis, jaundice, migrainous headaches, hematemesis and 
sometimes deGmtc ascites. 

Tic first nervous sign to appear is usually involuntapf movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. Thb is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily until the 
patient becomes helpless. The rigidity of the face and neck mnsclea gives 
rbe to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
follow ; but foinetiracs there b eiUnsor contracture of the latter. During 
deep the tremors cease, but the contractures do not relax. Dysarthria, of a 
slurring type, results from affection of the muscles of speech, and may end 
in complete nnarthria. Progressive muscular weakneas and general emacia- 
tlou follow ; and the patient becomes emotional, facile, docile and childish. 
There b no fibrillation or localised amyotrophy. The optic dbks and pupil- 
liry reactions are normal. There b an absence of nystagmus, cereuellar 
symptoms, and impairment of sensation. TJie reflexes arc not altered, as 
in the cose in pyramidal disease. 

Prognosb. — ^The disease always ends fatally in a few months or years ; 
the average duration b about 4 years. 

Treatment,— None b Icnown to have any elTect upon the course of the 
disease. 
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6, KERNICTERUS 

Definition eind etiology. — A yellow pigmentation of certain of the* 
basal ganglia, associated clinically with motor disorders of the type known 
as eztra*pyramidal, and found as a rare phenomenon in children who, normal 
at birth, develop jaundice within the fit^ three days of life. 

In neonatal jaundice the brain may bo diffusely pigmented, or more 
rarely the pigmentation may be confin^ to the pntamen, sabthalamic and 
dentate nuclei, the cornu Ammonia and fascia deutata. To the latter variety 
of jaundice of the brain the name “ Kernicterus *' has been given by Schmoil. 
The nerve cells in the affected masses of grey matter show evidence of 
destruction and degeneration, while the nerve fibres are dcmyelinated. 

Symptoms. —The child is healthy at birth, bnt within a few days develops 
intense jaundice, nsually the form tcoovra as hmmolytic disease of the new- 
born (sec p. 818), though kcmictcms has been found in association with septic 
jaun^co. The onset of jaundice is followed within 24 hours by tonic and 
clonic movements, muscular rigidity and opisthotonos, alternating with 
periods of flaccidity. If the child survive, involuntary movements of choteo- 
athetoid from develop within a few weeks. Emotional instability and mental 
retardation appear as the child grows older. 

Diagnosis.— Athetosis and comparable^ forms of involuntary movement 
arc not rarely seen in children, and are in the majority of instances not 
associated with kernicterus. Yet when a case of such motor disorder is seen 
in a child in respect of whom there is a history of neonatal jaundice, the 
possibibty of thfi< disease should bo borne in mind. Again, the development 
of marked symptoms of organic nervous disease immediately aftu the 
appearance of severe jaundice in a newly-born infant should lead to a con- 
sideration of this condition as the probable pathological basis. 

Prognosis. — The cases so far identified and on record are too few to 
allow of any generalisation os to the expectation of life of the subjects of 
this malady, but in two cases recently reported by Greenfield, one patient 
died at the age of three months, the second at nine years. 

Treatment. — There is no evidence thzjC the condition is susceptible to 
any mode of treatment. 


7. NEUROFIBRO.MATOSIS 

Synonym. — ^Von Recklinghausen’s Disease, 

Definition. — A complex disorder involving principally the skiii and 
nervous system, and characterised in the former by the development of 
abnormal pigmentation and a great variety of tumours, and in the latter by 
the presence of multiple neurofibromata in the peripheral and less frequently 
the central nervous system, 

etiology. — The disease is both hereditary and familial, though isolated 
cases occur. Formes firostes are common. Althongh the characteristic 
features evolve during the life of the patient, the malady undoubtedly results 
from congenital abnormality. It is often associated with other congenital 
and dev^opmental anomalies of the nervous system and skeleton, and 
subjects of the disease show a remarkable propensity for neoplastic disorders. 
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Pathology. — The cutnaeotu lesiona comprise fibromata, many of which 
are degenerate, nion, and areas of pigmentation. In the ncrvons ay^m 
maltiple fibromata occur in the peripheral and cranial nerres and in addition 
meningeal tsmonrs and gliomata of the brain and spinal cord may be found. 

Symptoms.— Of the essential features of the disease, the cutaneous lesions 
are usually the first to make their appearance. Some mav be present at 
birth, others dcrelop during childhood, adolescence or adult life. They 
present a great variety of forma. Abnormal areas of pigmentation arc com- 
monest. These have the appearance of caft-an-lait patches, and vary in size 
from a mere freckle to a large rone involving a whole Hmb. Many are between 
the sizes of a sLcpence and a shilling. The cutaneous tumours appear gradu- 
ally. Some are pedunculated or sessile fibromata, often pigmented and 
usually soft to the touch. Others are nsevoid in composition. They may 
attain great size, coming to form the large redundant folds of tissue known 
a.s plexiform nenromata. The fully developed cutaneous picture is that 
known ns molluscum fibrosum. 

The tumours on the ncr\’e tranks are also fibromata but usually firmer 
than these in the skin. They may occur on any of the peripheral ner\'es, 
the limb plexuses, or the intraspinal portions of the nervo roots. Those 
peripherally situated are usually painless and seldom interfere with the 
looction of the nerve on which they grow. They arc occasionally painful on 
pressure. Those which originate on the spinal nerve roots produce the pieture 
of spinal compression, commonly preceded by a long period of root pain. 
They are frequently multiple. Within the cranial cavity neurofibromata are 
most often met with on the acoustic nerves, but may occur on any of the 
cramal nerves and produce symptoms characteristic of their position. 

Von Itecklinghausen’s duease is often found in association with other 
congenital anomalies, such as spina bifida, meningocele, cervical rib, syringo- 
myelia, mental deficiency, and epilepsy. 

The tumours are liable to undergo malignant degeneration and it is not 
uncommon to find other tumours, such os mcnlngiomata and gliomata in 
patients with this disorder. 

Course and Prognosis.— In many cases the condition is compatible 
with a long and relatively normaMIfe, though tbero is a tendency towards slow 
progression. Danger to life results only from central lesions in tbe cranial 
Of spinal cavities, or from the rare roalignaut degeneration in the periphefal 
tumours. 

Treatment. — Xotbing is known to modify the natural coarse of the 
disease. Central tumours should be removed surgically as they arise, and 
cosmetic improvement can often be achieved for the entaneous and sub- 
entaneouB le.rions. 


8. TUBEROSE SCLEROSIS 

Synonyms. — Adenoma Sebaceum ; Epiloia. 

Definition. — A condition characterised clinically by the symptom triad 
of multiple cutaneous tumours of the cheeks and face, mental deficiency, 
and epilepsy, and pathologically by the presence in tbo brain of areas of 
gliosis of a peculiar type. 

Etiology.— Hereditary and familial incidence Is common, but many 
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isolated cases occur. No other factors are known. The sexes are equally 
affected. 

Pathology. — ^The characteristic lesions of the brain consist of nodular 
tuberous masses, which are most plentiful under the epend)Tna of the ventricles, 
into the cavities of which they project like caindle-gutterings. Similar nodules 
can be seen and felt scattered throughout the co^x, and rarely in the cere- 
bellum or spinal cord. They consist of dense tangles of neuroglia cells, many 
of markedly pathological type. The cutaneous tumours consist of an over- 
growth of the sebaceous glands embedded in nrcvoid and fibrous tissue. 
Tumours also occur in other tissues, namely rhabdomyomas in the heart and 
kidneys, and the so-called ** phakoma ” in the retina. 

Symptoms. — These usually make their appearance in early childhood. 
Var5ung degrees of mental defect from fcebic-miudcdness to idiocy are 
universal. Epilepsy usually begins within the first few years of life and 
though any form may occur, generalised convulsion is the commonest. The 
characteristic skin lesions make their appearance during childhood, in the 
form of numerous verrocose, shotty papules on the butterfly area of the cheeks 
and nose. These ate red or reddish-brown in colour, and the intervening 
sldn is red and shiny. The extent and degree of this condition of sebaceous 
adenoma becomes more marked as the cluld grows older. Numerous other 
cutaneous tumours and congenital anomalies similar to these occurring in 
Von Becklioghausen’s disease are met with. 

Course and Prognosis.— The course is very slowly progressive. Most 
cases spend their lives in institutions for mental defectives, but frequently 
attain a considerable age. 

Treatment. — Symptomatic treatment is indicated for the epilepsy, and 
when possible procreation should be vetoed and the patient cared for in a 
suitable institution. 


CBREBRAI. DIPLEGIA 

Synonyms. — Congenital Spastic Paraljsls ; I/>bar Atrophic Sclerosis. 

Definition. — A group of clinical conditions, dependent upon lack of, or 
imperfect development, or degeneration of the nerve cells of the cerebral 
cortex, basal ganglia or ceiebclJnin. This agenesia of nerve cells may affect 
those cells of the pyramidal system which are the latest to develop before 
ioi supj^jy 

clinical condition is cerebral spastic paraplegia or Little’s disease, or all the 
cells of tbe pyramidal system may be affectra, producing generalised spastic 
rigidity. Again, tbo higher regions of the cortex may be affected, and the 
result IS congerdtal idiocy. Simflar affections of the cells of the basal ganglia 
result in congenital bilateral athetosis, and congenital chorea. When the 
cerebellum is involved, congenital cerebellar ataxy results. Furtber, there 
may be any combination of the above conditions. 

Etiology. — The malady may be apparent at the time of birth, as the child 
may be bom with contractures present- More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear daring the first year 
of life, as the signs of cerebral actiidty commence to be exteriorised. In most 
cases no heredity can be traced, but sometimes several children of the same 
mother may be affected, and direct heredity has been known. 
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AbnormalUtfs of Inrth are freqoent. Prematare, or prccipitato birth, 
prolonged birth from uterine inertia rather than from dystocia, and asphyaa 
ncemtorum are all common. The child is frequently the first bom of its 
mother. 

Collier has cjpresscfl the probable pathogenesis of cerebral diplegia as 
follows : " If we regard the Drain from tbo time of its earliest stages of 
development as a Cold sown with seeds (nesroblasts), which germinate at 
dilTerent periods of fcetal life, and the germination is not even complete at 
the time of birth, the germination of all the elements in due time and their 
complete development being necessary for the formation of the perfect brain, 
then we may Hkcn the cause of diplegia to aome baneful influence, such ns a 
frost, which acting at a particular time, nuiy spare those seedlings which are 
well developed and able to withstand it, and those seeds as yet not germinated, 
but which causes havoo among the tender germinating seedlings, either to 
their death or severe maiming. In some cases, os, for example, in Little’s 
di.«e.isc, the ncnroblasts thus aiTected may, after a period of retarded develop- 
ment, ultimately become strong plants and complete their development. 
It b of interest that in the highest aegrees of cerebral agenesia — anencephaly, 
pituitary abnormalities seem to be constant." 

Pathology. — The essential bbtolo^of the nffected regions b that of non- 
development, paucity in numbers ana degeneration of tno nerve cells, with 
corresponding absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The pyramidal tract, for 
example, may l>c found absent throughout, or it may reach to the medulla, 
or to the cervical region onlv, and eo show at what period development wa# 
arrested. The changes in the nerve ceUs ore followed by eccondary^ gliosta. 
The flnal result b termed atrophic aclerosb. More often certab regions are 
profoundly affected, while otbere escape relatively or completely; but the 
distribution is always symmetrical upon the two hembpnetes. The con- 
volutions are unduly hard to the touch, and their surfaces often present a 
worm-eaten and faceted appearance. Tbb irregular form of the convolu- 
tions, with wide, eeparatmg sulci, gives the brain a characteristic appc-arance, 
like that of a walnut kcrncL 

Symptoms. — The clinical picture of the several forms of cerebral diplegia 
presents a combination in van-ing degrees of certain characteristic symptOM, 
always bilaterally dbtributc<i, though sometimes moro severe on one side 
than on the other. These symptoms are : muscular rigidity, p-arcf b, per- 
verse movernenlj, eontnctarca and increased deep reflexes. Mental xJe- 
ficiency, optic atrophy and ataxy arc other important symptoms. The 
signs of the disease become obvious during the first pear of life or soon after. 
In severe ras«, soon after birth, the nurse, in washing the child, b the first 
to notice the stiffness of the limbs, or the regnlar assumption of a curions 
bodily altitude. Othcrwbe, the abnormalities may not bo obtrusive, until 
the child should sit up or leam to get about, when weakness, rigidity, pcrveise 
movements and pes eavus nsay call attention, or backwardness m loarcing 
to walk and to talk, and mental deficiency may first suggest that there b 
something wrong with the child. The following are the common typM of 
the dbeaae, but it must be remembered that any combination of, or transition 
between, the types may be met with. 

I. CenerafiJM n^rwiVy,' gflierof conyenitof tpaslie pa«j/ym.— There u 
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extensive defect of the pj^amidal Byatem. The rigidity and weakness 
affect the whole of the Tnnsculatnre. 

2. Paraplegic rigidilg ; congenital spastic paraplegia ; Little’s disease.—' 
The pyramidal deficiency is confined to that supplying the lower part of the 
trunk and lower limba. 

3. Congenital bilateral athetosis and congenital chorea.— The agenesia 
affects the cells of the basal ganglia, with the appearance of irregularity of 
movement, and of apontaneoua involontary movements, which may be of 
an athetotic, choreic or irregular typo. A certain variable degreo of general 
rigidity is present in these cases. 

4. Congenital cerebeffar ataxy. — ^The agenesia affects the cerebellum with 
the appearance of cerebellar ataxy. In this typo, the limbs arc flaccid, and 
in mixed cerebral and cerebellar types there U a tendency to hypotonicity 
of the muscles, instead of rigidity. 

6. Congenital tdiocy; restless tdtocy. — ^Thc agenesia affects those parts 
of the brain concerned with the hi^er functions. These children are emotion- 
less, restless and unteachablo. The skull often shows frontal or occipital 
nucrocephaly. 

6. Microcephalic idiocy— where the agenesia is of the whole brain and 
the sknll remains very small. 

F&BE 81 S AKD RiotciT7. — Escept In eevere cases, in which the weakness 
amounts to complete paralysis, there is more rigidity than wea^css, and it 
is often astonishing that there should be so much power in the preseneS 
of such a degree of rigidity. The lower extremities are generally the most 
affected, the upper to a less degree, and the facial region still less. Movo> 
meat is slow and clumsy, and spontaneous mvoluntary movements are often 
present in the limbs. Contractures accompany the rigidity, and if walking is 
possible the gait is digitigrade from contraction of the calf muscles, the knete 
are flexed from contracture of the hamstrings, the thighs are rotated inwards, 
and the knees pressed together, rubbing against one another. More severe 
adductor spasm gives rise to the cross-legged progression. The rigidity and 
contractures, when severe, may give rise to peculiar attitudes and deformities. 
A mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering ie very common. The head may be 
rigidly retracted, but more commonly the chin is pressed down npon the 
chest. The spinal column generally shows Some deformity in the way of 
kyphosis, lordosis or scoliosis, and pcs cavns or equino-vams is the rule. 

pEBVERSE Movements. — Under tins heading must be grouped the very 
constant maladroitness of voluntary movement, the facial over-action and 
grimacing in speech and in mimetic expression, choreic movements, athetotic 
movements and intention tremor. Common sensation and the muscular 
sense are unimpaired. The sphincters are nnaflected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity is very marked. 
The trunk reflexes arc often absent, the plantar reflexes usually arc extensor 
in type. Since the growth of the skull follows and conforms with that of 
the brain, cranial abnormalities are common. There may be microcephaly, 
esymmetry and flattening in the region of the central convolutions, or 
a furrow corresponding with the interhemispherie fissure, or frontal or 
occipital smallness and flattening. Every degree of mental reduction may 
he met with, from slight mental dullness to complete amentia. But this 
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by no means corresponds srith tbe severity of the bodily symptoms, for 
the mental defect is often most severe when the bodily eymptems are alight, 
and conversely. In some cases, very high intelligence persists, when there 
is ntter n'clessncss of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy ocenra in a email number of cases. Inequality of 
the pupils and olowness of light reaction are not uncommon. Nystagmus 
is often met with. Convergent strabismus occurs in about one*third of the 
cases. Convulsive attacks are of common occurrence, and in about one- 
eighth of the cases epilepsy becomca established. 

Diagnosis. — lli'hcn the symptoms arc well marked, the diagnosis presents 
little difficulty, since the disease dates mostly from birth, or is discovered 
daring the fmt year of life. Paraplegic rigidity may possibly be confused 
with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certain cases of pontine tumour may closely resemble 
geacralwed rigidity. The occurrence of such conditions during the first 
two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of 
paraplegic rigiditv, there is a tendency to alow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the coarse of 
time, especially under the infiuence of careful trainbg, and in paraplegic 
rigidity, if the mental acuity be not ecriousiy impsJred, laborious treatment 
may result in an almost nornud condition of the limbs by the age of pubertr. 
On the other band, some cases of generalised rigidity become progressively 
worse, and succumb, usually before the end of the fourth year. Bilater^ 
athetosis and choreic ^plegia, as a rale, follow a very slowly progressive 
eoiirw, without tendency to a fatal result. Paraplegic rigidity apart, a 
great many of the cases of all forms of diplegia succumb before the rizth 

? -car, and in those who trurvive this age. the tenure of Ufe is short, few reaching 
ar into the third decode of life. 

Treatment. — In those cases with a marked degree of mental impairment, 
and in those which show a course of proeressive aegeneration, no treatment 
isof arail. Is^ghterc.ivacfe^seraUse^rigtditj', ssd in parsplegfc rigidity, 
treatment is to be directed to the prevention of contractures, to regaining of 
voluntary control, and the improvement of mental acuity. There is, perhaps, 
DO disease which demands greater patience and persistency ia carryiog ont 
of suitable treatment, and there are few diseases is which more brilliant 
results may be produced from apparently hopeless coses by pertinacity in 
treatment. It is in the early years, when treatment is for the most ncgle^d, 
that good results arc more quickly and readily obtained. From the first, 
regular mtussage and pwive movements should be employed. Voluntary 
movement should be encouraged, as far as poasibfe, and as power and move- 
ment increase, gymnastic exercises of every kind should I* employed. Ripd 
apparatus for prevention of deformity and to reduce contracture is harmful, 
for it tncrea.*e8 the weight of the bmb. and interferes with movement, which 
Is the remedy with which paralysis ia to be combated. Tenotomy i* of 
great service in the relief el deformity nod contracture, and iffiotdd m soon 
followed hy pasave movements. Itaboiild never be performed, a fair 
degree of voluntary jwwer is prewnt. hlany of the patients seem to improve 
more npldly if thyroid be administered in moderate daily doses. 
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INFANTILE HEMIPLEGIA 

'While in childhood hemiplegia of slow oneet is duo to the same causes as 
in adults, cerebral tumour oeing the common cause and chorea not an io« 
frequent one, yet the majority of the cases of infantile hemiplegia of rapid 
onset are examples of diseases peculiar to children, to which no comparaole 
disease occurs in adults, and to such cases the term " infantile hemiplegia " 
is restricted. These conditions are due to gross organic Usona ol the brain, 
and for this reason must be strictly eeparated from the cerebral diplegias 
which arc the result of cell lesions and not of gross lesiona. 

Etiology. — In two-thirds of all the eases, the onset occurs within the 
first three years of life. The malady becomes increasingly rare as childhood 
advances. A few of the cases are of prenatal ori^, and some of these have 
been proved to have been due to injury to the fcetal brain from a blow upon 
the mother’s abdomen, while others are due to syphilitic fcetal vascular 
disease. In a third class of mysterious origin, mothers have given birth to 
several hemiplegic children, examples of which have been recorded. Some of 
these children are born with definite bemiplepa and contractures. Again, 
a very few cases are duo to obstetrical events during birth, by which the 
cerebrum is injured. Acute infecUvo diseases play a very important x5le 
in the causation of the disease, for about oce-tnira of all the cases develop 
tho malady during the course of a known infection. By far the most im« 
portant of such fevers are measles and scarlet fever, but benu{Jegia may 
occur in the coarse of pertussis, small-pox, rubella, diphtheria, dysentery*, 
pseomoaia, typhus, typhoid, mumps, malaria, choera and endocarditis. 
\Vhile there can be no doubt that primary vascular lesions are responsible 
for many of the cases in which this condition complicates the specific fevers, 
(whooping-cough, for example, may cause cerebral hsemorthage, marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea 
and endocarditis may cause embolism), yet it is probable that in some cases 
an infiammatory lesion of the brain or encephalitis is present. 

Pathology.— The following lesions ere met with, cither alone or com- 
bined in Older of frequency : (1) Atrophic sclerosis ; (2) cyst formation ; 
(3) shrunken patches resembling wet wash leather, with some degree of 
atrophic sclerosis in their vicinity, and (4) porencephaly. Of these, the 
attophio conditions seem to be the results of encephalitis, which may also 
cause some cyst formation ; the cystic conditions may result from the above, 
or from haemorrhage or tlirombosis, and porencephaj}' is usually due to 
embolism. 

Symptoms. — The onset is ra^, and in two-thirda of all the cases the 
disease is ushered in by convulsions, which may be unilateral, but are more 
frequently general, and are frequently repeated daring a period of from a 
few hours to 24 hours, after which the patient sinka into a subconscious 
state, from which he gradually emerges in the course of a few days, to show 
the signs of some cerebral defect, ust^y hemiplegia, sometimes hemianopia, 
or aphasia, or any other sign of local cerebral or cerebellar lesion. Pyrexia 
often accompanies the convulsion, and vomiting is common. The onset 
may be without convulsions or Ic^ of consciousness. 

The relation of the onset of the paralysis to the convulsion varies. It 
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taay^cacb its height immediately after the imtial couTulsion, or alight fcemi- 
jureais may occur which deepera after each sohse^ent couTtilaoa. Sdec- 
tircM the early conrulwoua leave co parslyds, but this appears towards tie 
euJ of the first week, either auddenly with fresh convulaon, of griduaHj, ai 
the j'3tient recovers from the comatose state. The paralysis at its ocset is 
flaccid, and involves the whole of one aide of the body to a grtMer or euaher 
eilcnt. An initial monoplegia is of extreme rarity. The parslyris taay cot 
reach the greatest intensity until the end of the second vree^ Suhsequectl? 
it lessens, in some casps disappearing completely in from a few owks to 
3 months ; in otlors, it may show no signs of improvement. The limU, at 
first flaccid, subsequently become epaatic and develop contractures-^ la the 
eourac of years there may b« great arrest of growth on the affected side, and 
this is not necessarily jiroportional to the degree of paralysis, but apparently 
depends tijxm the degree of destruction which has occurred in the parietal 
lobule. rost-Lcmiplcgic S{)onlr.ricoua movements of an athetoid, choreic 
or irregular kiud are common, and ate attributable to lesions in the corpus 
striatum and subthalamic gray matter, for which regions encephalitis shows 
on especial predilection. Kpiieptic fils recur at varying intervals in about 
half of all cfses of infantile hciiuplegia. These alwaj*B commence upon the 
aCccled side and are sometimes confined to it. Mental deficiency is met 
with in all degrees, ia relation to the i>osition and extent ot the cettbral 
cortex which is involved In the lesion. 

Diagnosis.— TliO nutuie of the malady at the onset, with convulsions, 
may possibly be suggested by prodromol pyrexia, by the severity and locg 
duration of the conruUions, and by the prolonged subconscioui state tUt 
often follows. Convulsions ocourriiig iwvera! dujm after the onset of 
fevers should strongly suggest iho diagnosis, nlisn tbo signs of hemiplepa 
or of other local cercurnl lesions appsur, the diagnosis presents no difficulty. 

Course and Prognosis.— In n very amall proiortion of the cases tie 
patient does not survlvn the initial manifestations of tho disease, and dies » 
lonvuL'ioris. Apart from (Ills event, Inlaiilile hemiplegia hns little tendency 
to dealroy life. Tl»e initial flarold hfml^l«*^a tends to improve and pves 
place In a elovdy Improving spnslk hemipb’gia, which, with the return of 
some ]>owcr, shows jtcrvcniily of movemeut, etiflncei and alowneas, ataxy, 
ntheiosls and rlioriio tnovementa or tremorB according to tho position of 
the lesion. Tlic s]'ontnneous movciii«-tii« a}>{>e>ir within a year of the onset. 
Blow improvement may yo on for yearn, hut coses with much mental reduction 
or In which recurring epilepsy hi frequeui, improvo hut little. 

Treatment. — know o( no mraaiirct that avail to prevent the occurrence 
or IcMon tho severity of the cerebral dcetructloii which occurs in these cases. 
Too oCteu. tUe damasi to ttw tiww baa Ua.'pjviftod r*. Mywn as a diagQMis U 
possible. When tho paralysis has developed, treatment is to bo directed 
to the prevention of rigiihty and contractures by regular passive move* 
inenta, to regaining voluntary control by encouragement and patient exercises, 
and to the improvement of mental acuity. Where there is much contracture 
and deformity, tenotomies are oI great service, provided there bo some 
voluntary power in the muscles, lie tendons of which are to be divided. 
Ilecurring conrubions should be trp.ited as idinpa thir epHopsy. 
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' PAROXYSfllAL DISORDERS OF THE CENTRAL 
NERVOUS SYSTEM 

BPJLEPSV 

Synonym. — ^Idiopathic EpilcMy. 

Definition. — A condition cnanicterlsed by andden clistiitbancos of 
cerebral 'function, prone to recur over long periods of time or even throughout 
life. Of the many disorders of function which are seen in epilepsy those 
most often occurring are impairment or loss of consciousness and varying 
degrees of convulsion. Of the intimate nature of the distorbance all wo 
know with certainty is that a series of characteristic changes in the normal 
electrical activity of the cortical nerve cells accompanies it. The clinical forms 
of the disturbpee suggest that nn epileptic episode involves both loss and 
excess of function in various regions of the brain. 

etiology and Pathology.— Few problems in medicine bare been more 
obscose, or more provocative of speculation and of controversy than the 
aatore of epilepsy. Ifc has been wiaely rwumed in the post that there is an 
idiopathic epilepsy, a deduite and often heritable disease, with an indindnality 
and natural history of its owu, and one of which the characteristio and often 
the sole expression is the fit. 

' On the other band, it has also long been realised that fits clinically in- 
distinguisliable from those of idiopathic epilepsy may occur in the course of 
many and diverse affections of the bram, as, for example, in certain in- 
dammarioos, degenerations, intoxicatioas and also /a assoctatha with new 
growths. Such fits have been placed in a category of symptomatic epilepsy, 
the relation of which to the idiopathic variety never admitted of dear formula- 
tion. 

These facts have led some writers to maintain that epilepsy is no more 
than a symptom, one expression of many and diverse neuio-pathological 
processes, and because of this manifold causation they prefer to speak of 
*' the epilepsies.” Against this view it may be urged that not one of these 
pathological ptoccssca is necessarily productive of fits and may occur with- 
out their development. Such processes cannot therefore be wholly or even 
primarily responsible for the fits that may, upon occasion, accompany them. 
Consideration of the known facts of idiopathic epilepsy, on the one hand, 
and of symptomatic epilepsy on the other, makes it probable that the fit is 
a manifestation of abnormal function wMch under appropriate conditions 
may be shown by any brain, but the tendency towards its recurrence without 
obvious cause, which we call “ idiopathic epilepsy," owes its production to 
some abnormality of structure or function iu the brain, not at present under- 
stood. 

On the other hand, the many pathological processes that may give rise 
to fits — as incidental but not essential phenomena — ate to be regarded as 
precipitating factors capable of fit production in persons more liable than 
others to manifest the epUeptio distorbance. 

Yet even if there be but a single essentia! factor common to all fits, it 
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child is not Bsnal as jodged by the histories of the many noa-institational 
epileptics Tvho present thcmsclv^ at the out-patient clinics of such an institu- 
tioa as the National Ilospital. Recently Coho has expressed tho \i6xr that ea 
60 <al!c<l eugenic grounds as high a proportion as DO per cent, of epileptics can- 
not reasonably bo advised against marriage. Statistical revisTvs by others (e.j. 
ilnstens, Marchand) Ecem to condrm this view, Marchand maintains that 
after the exclusion of nU those Cases of cpilepsv in which gross estemal factons 
such as syphilis, injuri*, etc., can be excludeu Aero is nothing that can bo called 
a familial epilepsy capable of direct transmission without the intervention of 
adventitious factors. In congenital afTections resulting from developmental 
defects of the ectodcrji3.al layer, epflepsy when it is seen is no more than the 
symptom of a cerebral lesion. In support of these views he has been able to 
marshal a grwit weight of evidence. On the other band, recent cleclro- 
grapliic observations of Lennox suggest that in the parents (one or both) of 
epileptic subjects abnormally wide fluctuations in the rhythm of the brain 
potentiab are unduly frequent, and It may he that while epilepsy as such is 
not inherited, some instability of cortical cell function may bo inherited, 
which in comWition with other factors (when otto or more of these chanco to 
be present) leads to the appearance of epflepsy. This is approximately what 
Marchand maintains in more genera) terms. 

0 / In the sust majority of cases of “ idiopathic *’ epilepsy the 

tendency to fits first shows itself in cbildhooil or adolescence. Coses of 
epflepsy starting after the nge of 25 should always be regarded as probably 
symptomatia in nature, although a steadfly diminishing number 01 cases of 
“ idjopalhio " epilepsy fiist zoaoifest the disorder in their foartb or fifth 
decade. Often childr’cn starting to have fits in adolescence have had con* 
vulsions in infancy. 

Exciting Causes of Ae Fit . — In the majority of cases of idiopathic epilepsy 
no cause whatever can be found for the occurrence of the first fit. It may 
follow nnple.asaut emotional excitement, alcoholic excMS, prolongwl lack of 
sleep or severe privation, or may occur completely unheralded while A® 
subject is in his normal health and environment. Acute intoxications with 
absinthe, lead, alcohol and many other poisons may evoke epileptic fits, as 
may also the poisons occurring in the specific fevers in childhood, in nrrcmia, 
chohemia, liyperpicsia and puerperal eclampsia. And although in these 
intoxications the epileptic phenomena do not usually recur after the cause 
has disappeared, yet there is not one of the abov’e-mentioned conditions 
which has not precipitated the first attack of what proved to be persistently 
recurring epilepsy. Injury to fb® brain of any nature whatever, whether 
from violence from without or from disease within, mar cause epilepsy. 
Cerebral tuuiours, agenesia, encephalitis meningitis, cerebral syphilis and 
vascular lesions give a higher percentage, which in children has been placed 
as high as^ 30 per cent. Another form of symptomatic epilepsy that should 
be l«rne in mind when a previously normal person who has lived abroad, 
particularly in the tropics, develops epilepsy is that due to cysticercosis. 
The cjftticcrcus or Wadderworm stage olT. &lium normally develops in the 
pig, and infestation of man by the adult tapeworm is due to eating pork 
thus infested. Man may also aocidcntally eat tapeworm eggs and servo as 
the intermediate host, the embr}’M showing a tendency to invade the brain. 
MaeArthur, who has drawn attention to tiiis factor in the dovelopmcot of 
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fits, reco^s 20 personalJf observed eases of cjsttceroais of the brain, 6 of them 
soldiers invalided from abroad. The fits may bo Jacksonian in type or 
generalised. 

Symptoms. — ^Peoi>bo3ia.ta. — ^Tbe circamstances which immediately pre- 
cede the occurrence of an attack arc of some importance. Speaking generally, 
it is uncommon for an attack to occur when the attention is fixed, or when 
some act is being performed, and from this it follows that the epileptic is 
relatively or absolutely free from attacks when at work and doing, and only 
in rare cases conies to harm or injury from accident. Some patients ate 
able, by an effort of will in fixing attention, or by the performance of some 
vigorous action, to arrest attacks which threaten or have even begun. 

Sometimes a change in the general condition of the patient may make him 
aware, or may acquaint those around him, that an attack is pending, and 
such signs of alter^ health may herald an attack for from a couple of hours 
to a week. Headache, irritability, restlessness, euphoria, depression, lethargy, 
somnolence, unusual appetite and a peculiar vacant look may all be met 
with in this connection. 

Not infrequently the attack b preceded by paroxysmal manifestations 
which arc in reality minute attacks, such as partial lapses in consciousness, 
a sense of strangeness, “ dreamy state,” jactitations of any of the moseles 
exactly lesembliog those seen in tiriBmia, sUght auras, giddiness, sneering and 
yawning. 

Dbscbiptjon op the Attacks.— T he varieties of tio epileptic attack arc 
legion, and several types may occur in the same subject— indeed, it b unusual 
for fits to bo always of the same typo in one subject. They tend to vary 
both in degree and nature. They are usually divided into ” major ” attacl«3, 
in which spasm b conspicuous, and the less spectacular “ minor ” attacks, 
in which spasm b not a prominent feature. Thb dbtinction is purely arti- 
ficbl, for most patients have attacks of both varieties, and the two merge 
by insensible gradations the one into the other. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

OEKEBAL CONVULSIVE PITS {ha\U or grand mil ), — There U some reason for 
believing that every major attack has a local commencement in some region 
of the brain, and that it b in reality a local fit which rapidly becomes general. 
^Vhen such an attack commences with a local ama there is proof positive of 
local Commencement. When it commences with conjugate deviation of head 
and eyes to one side, this b a certain indication that the disturbance com- 
mences in the opposite hembpheie. When the spread of the dbturbance is 
so rapid as to cause instant loss of consciousness there b no memory to retain 
the initial event of the attack. The scixuie may begin with any of the local 
manifestations described later, the epigastric aura and giddiness being two 
of the most frequent. Or the patient may only be aware of hb attacks from 
the condition in which ho finds himself after their occurrence. The tonic 
spasm commences with conjugate deviation of both eyes to one side, followed 
by rotation of the head to the some aide. The blood pressure falls, the 
countenance is for a moment pallid, the eyes widely open, the pupils dilated, 
tbo cornecB insensitive. The march of the tonic spasm usually causes head 
retraction and opbthotonos ; the upper extremities arc stiff in flerion and 
adduction, the lower extremities in ertenaon. If standing, the parient falls 
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nsuallf baclcwards, but the conjogale deTiation of bead and eyea may bring 
bis fsce to tie ground first. The rtspiratoiT muades and latytuc, going into 
spasm, produce the epfieptic “cry," and toe respirator)' movementa being 
DO longer possible the fsce darkens vitb the anbyxia. and the aphinciers 
may relax, with the evacuation of bowei or bladder. The protmsor apaam 
of the tongue and the closing apasm of the jaw may cause tne tongue to be 
bitten. After the tonic apasm has tasted aome seconds and perhaps has 
produced euch a degree of asphyxia as seems hardly compatible with aur* 
rival, it begins to break into a senes of sudden ahock-uke, jerty movementa — 
the clonic spasm — which continue for eome seconds, bwoming less regular 
and occurring at longer intervals until, with a final jerk, the mnades be^me 
perfectly limp, Meanwhile tbo relaxation of the respiratory and laryngeal 
spasm has allowed the respiratory movements to return and to churn up 
tne saliva, often bloodstained, which escapes at the nose and month in the 
form of &oth. At the end of the attack there is complete and nnrousable 
loss of conscionsness, the pupils ate dilated and insensitive to light, the 
comeal rcilexee absent, the xnee-ierks absent, and the plantar reilexes 
extensor in type. In a ebort time the knee-jerks return, the plantar reflexes 
return to the normal, and consciousness returns. Usually the patient is 
dozed, feels ill, has marked headache, and If left to himself soon sleeps heavily 
for some hours. It most be noted that the general convulsive attack almo^ 
always leaves the patient face downwards, so that bo has been known to 
drown in a puddle an iaeb deep and has been asphyxiated by his own pillow. 
The latter event is by far the commonest way the epileptic meets bis death 
from accident in a fit. 

The epileptic cry.— There are two quite dilTerent Bounds that may 
occur at the commencement of an epileptic attack. The one is a natnral, 
conscious cry of terror at the advent, as in tbe patient who alternated 
piercing screams with “ It is coming I It b coming I " before the convul- 
sion commenced. It is curious how rarely any memory of anch cries or 
ntterancea remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound, produced by inspiratory apasm drawing 
air over the nearly clorcd vocal cow. Tbb cry occurs in a minority even 
of severe cases, for tbe obvious reason that it is determined by a particular 
match of the apasm. If tbe inspiratory spasm occur before the larynx has 
gone into spasm or after it b in spasm, there can be no laryngeal nobc, but 
only tbe commonly witnessed pharyngeal and bnccal grunting and gurgling. 
Tbe apasm must be so timed that tbe inspiratory apasm must occur as the 
larynx b closing, and tbb only obtains in a minority of tbe cases. 

Tottffue-lntinff . — Some patients always bite tbe tongue, others never, and 
some now and again. The tongue b always bitten at the side and eome 
way from the tip, because it b deviated to one side in the spasm and its 
thicker part brought between the molac teeth. The same side b usually 
bitten. The tongue cannot be bitten unless protmsor apasm ocenr either 
before the Jaw Los gone into tonic spasm or after it has oroken into clonic 
apasm. If any other march of apasm occur, the tongue escapes. It b 
remarkable bow little scarring occurs even from severe and repeated tongue- 
biting unless a piece b bitten clean out. 

fiKonrinence. — Though common, incontinence b by no means invariable 
even in severe attacks, hlore often it b the urine alone that b evacuated, 
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macb more seldom the bowel alone, still mote rarely both. A rare pheoomenoQ 
daring an epileptic fit is seminal emission. 

Secondary evenU . — The degree of asphyxia daring the attack may 
be severe, and blood vessels may give way ander the stress, with the pro* 
daction of surface ecchymosea or deep hffimorrhages, including cerebral 
hjcmorrhage. The spasm is powerful and may give nse to much subsequent 
aching, as if the patient had been beaten all over. It may dislocate joints, 
rupture muscles and even break bones. A dislocation once produced in a 
fit is very liable to recur with subsequent fits. 

Duration of epileplie atlacls . — ^Two minutes may be given as an 
outside time*liinit for the duration of an individual attack, &om its com- 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks are described as of much 
longer duration. )iVhen analysed, sneh attacks will be foond to be a series 
of attacks with very short intervals, or slight attacks with post^ipileptie 
functional spasm, or hysterical attacks. 

Other varieties of convulsive disorder are commonly encountered'either 
as heralds of a grand mat attack or as the sole expression of the epileptic 
disturbance. 

soiFLS JACTiTATtoN. — Simple twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or other. They are conspicuous in 
the convulsions of chil^ood, where they often constitute the chief clinical 
feature. They ate well known as the “ carphology,” or “ suhsultus ten* 
diuium ” of uraemic and eclamptic attacks, and in the typhoid state." 
They may be not infrequently noticed in the epileptic person when he is 
otherwise well, and engaged perhaps in conversation or other occupation. 
Gowers emphasised epileptic twitchmg u a prodroma of an oncoming severe 
attack ; but while in some instances this is undoubtedly true, yet it fre- 
quently occurs when no attack follows. It has been called epileptic 
myoclonus.” 

LOCAL PITS. — ^First studied by Hughlings Jackson, these events beat 
the name of ” Jacksonian epilepsy,” and this term has unfortunately become 
coupled with common errors that were no port of Jackson’s teaching. These 
are jl) that some local disease invariably underlies the Jacksonian fit, and 
(2) that the Jacksonian fit necessarily consists of local motor convulsion. 
Actually, in many cases cakcd*^e and microscopic examination may fail 
to reveal any local lesion, and none such may be present. Also, the Jack- 
eonian fit may consist of phenomena involving any possible cortical function. 
It may be added that local disease of the bram quite commonly evokes 
generalised fits indistinguishable from ttose of imopathic epilepsy, and 
conversely that the latter form of epilepsy may express itself in the form 
of Jacksonian fits. 

In local convulsive attacks the common foci of onset are the angle of the 
mouth, the thumb and index finger, and the great toe, but the spasm may 
occasionally begin elsewhere. It rarely produces conjugate deviation of the 
eyes as a primary movement, but uau^y in association with, and secondary 
to, deviation of the head. The convulrive movements may remain confined 
to their place of onset throughout the fit, or may spread widely so as to 
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inrolvc a whole limb, one-half of the body, or the entire niosculatore. In 
fits involvin;; the mnscnlatnrc of tlie right half of the face and tOTgue, speech 
is osualiy lost during the attach and returns shortly after its ceasation. 
Spasm new affects the muscles of one owball alone, hut the spasm u in 
terms of conjugate deviation of both eyeballs in one direcUon. The came 
mlc apphes when the neck is affected, for the head is then cither rotated 
to one side or extended or dexed on the chest. With the other bilaterally 
associated muscles it is different, for the toogne is affected on one side only, 
as u also the face. The onset is with tonic spasm, which after a tittle while 
gives place to broken or clouio spasm, becoming more and more mtermittent 
and finally ceasing. In some cases, but by no means in nil. the conmlsion 
leaves varying degrees of weakness in the affected muscles — Todd’s psrilysb 
Of post-epileptic paralysis— with transient signs of loss of fnnetion of the 
pyramidal system, such as loss of tmnk rcliexes, increase of jerks, and 
extensor plantar reflexes. 

Kpilcptic spasm usually puts the hand m the position of extension at 
the inteiphalangeal joints, and dexioa at tho metacarpo-phalangeal joints, 
with flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and intumed, with extensiou at tho knee and hip. Usnally the 
trunk is m opisthotonos. 

The sequence of tooio spasm at first, foDowed by clonic spasm, though 
usual in epilepsy, is not invariable. Putclr tonic nta may occor with no 
clonic tpiSTQ, the tonic spasm remitting snadenlr. Bucb fits are nsoally of 
slight severity and duration. On the other banii, the spasm may be clonic 
only. The simple jactitation already described may bo taken os a simple 
clonic fit. Local fits, espccisUy of the face and of the band, may bo purely 
clonic. 

Lott c/ ccnsctowntiM in heal fu . — Tbis seema to depend upon the 
extent of the cortex involved. Witn narrowly confined fits there may be no 
impairment at all, as in local convulsion of tho face or hand, or as in a patient 
who vividly described a slow \-isusl fit u it was occurring. When the fit 
spreads, coRsciousaeay is usually impaired, cod when lost, it is lost late in 
the fit. For example, it is usu^ for a convulsion which spreads to one-half 
of the body to cause Some impairment, and if it inrolvca both sides generally 
consciousness is always lost. 

tocAi. rinALmc rrrs (nmpfaporolym).— This is tho rarest of all forms of 
the epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one ride of the body or the whole voluntary musculature, with 
no preceding conmlsion. There are the usual signs of cerebral paralysis— at 
first fiaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extensor plantar reflexes, all 
of which signs soon dmpDcar. The attack may occur os an isolated pheno- 
menon. More often a slight “ minor ” attack or a local sensory attack accom- 
panies the onset of the paral}'8is. Sometimes such an attack may result from 
local diseare of the brain. Such cpiiodea when involving the right face or right 
side of the body may occasion aphasia, or the aphasia may occur clone os 
the attack of simple paralysis. Sneli attacks of simple paralysis without 
convulsion are well known in uremia, bypcrpirsia, and general pamlysu of 
the Insane. 

FESSofcY ErrtRpnc TimTURBjSNCES.— -Numeroas sudden sensory disturb- 
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aDcea may be mot with ia epilepsy. They may be related to the organs of 
special sense, to those of common scn^bility or to those of visceral sensibility. 
They may occur as isolated events and so constitute the whole epileptic 
attack. Often, however, the disturbance of the cortex spreads widely, 
involving general convulsion and loss of consciousness ; but the initial 
phenomena are remembered by the patient as the “ warning ” of the attack 
and have &om ancient times been termed “ auras,'* when preceding general 
convulsion. In reality, they constitute an essential part of the attack as 
showing the region of the brain in which the disturbance starts, and in every 
patient who has such “ warnings ” preceding his severe attacks, the warning* 
occur at times by themselves wthout any such sequel. 

‘Vitual Fits. — These may take the form of negative phenomena, such as 
dimness of vision, complete darkness or hemlanopia, or of positive effects, 
such as flashes of light, Rcintillating stars or balls of fire, or of both together 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual phenomena of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory The hallucinations of sound may bo of any nature — 
hissing, boommg and elaborate mmiical sensations, as of boUs, being common. 
There is usually a sense of coincident deafness or '* far away ” hearing, which 
passes oil with or soon after the sound. 

Olfactory and yxutalory /is.—Theae hallucinations are always de< 
scribed as of *‘ flavour,” usually unpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state refened to below may be associated. From the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and from 
the common occurrence of fits of this character in lesions of these convolU' 
tions, this typo of fit is often referred to as the ” uncinate fit.” 

Sensory fits . — ^Tbese hallucinatious may have their seat of commence- 
ment in any part of the body. They may remain local, but more commonly 
they spread nom the point of origin in terms of the local representations ot 
the body in the cerebral cortex, and usually from the periphery towards the 
trunk and head, but a sensory fit may spread to the extreme periphery first. 
For example, commencing in the fingers, it may spread up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before ascend- 
ing to the head. It may be bilateral, and may be confined to the anterior or 
posterior aspect of the body. 

The sensation may be described as “numbness,” “tingling,*’ “pins and 
needles,” “vibration,” “rushing,” “as if the limb were withering,” much 
more rarely actual pain. Sometimes the sensation is indescribable. The 
sensory attacks have their origin in a local disturbance of the parietal region 
of the cortex, and may indicate the presence of an organic lesion in that 
region. They may be accompanied or followed by temporary loss of sensi- 
biuty, in the form of astereognosis, loss of sense of position, or anaesthesia. 

Another group of sensory fits tot which it is impossible to give any 
definite cerebral localisation at present, is that of the so-called visceral auras, 
which are mainly referred to the distribution of the vagus nerve. Such are 
the very commonly occurring “ epi^stric ” sensation, and sensations of 
choking, dyspncea, nausea and cardiao sensations. 
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Dbtaibsnccs in the realm of the veatibnlar nerve are common pdications 
of epUepsy. Sadden giddiness may be tbe sola indication of epilepsy, and 
is a common initial event in major attacks. It may be indicative of the 
sudden fall of blood pressure, or tbe feeling of rotation may be consequent 
upon early spasm cansing conjugate deviation of tbe e^. 

rsTCHic FITS. — ^These may take the form of peculiar mental states, of 
instantaneous onset, rememlMted aftermrds sometimes in exquisite detail, 
sometimes only in vague character. Emotional conditions of fear or horror, 
jviifch may cause tie patient to attempt vrith ricience to escape Scorn hh 
Burroundinp — " cursive *’ epilep^ — may occur. Or, the attaclm may take 
the form of a sudden feeling of misery, or an intense sense of personal wrong- 
doing, a sense of intense familiarity in surroundings which are unfamiliar, a 
sndden sense of strangeness, as In a patient whose fit was “ suddenly seeming 
to be somewberc else,” a sense of euphoria or of intense mental energy, a 
dreamy state, often associated with smackiog of tbe lips and champing or 
snallowifig movements, which often has a pleasurable emotional tone. 
Again, the psychic fit may take the form of a highly complex and detailed 
hallucination. 

MCKOR EPinzPSY (petit null).— The duturbanccs to which this term is given 
show considerable variation in degree, but share in common the fact that there 
is a sudden impairment or loss of consciousness. 

fimple lets of conraousnm.— -In this, the commonest of all minor 
pheoomeoa, there ts a simple break in the continuity of consciousness. The 
train of thought and action is suddenly arrested for a few seconds, and there 
is A eudden stiUness of postnre and fiicial expression which attracts the 
attention of a witness. Ihe face may show sudden pallor, s vacant expres- 
sion, and curious fixity of the eves, with Urge pupils. The patient does not 
fall, or more, or drop anything that he is bolding. In a few seconds the attack 
b over, leaving the patient unable to describe what has happened, perhaps 
a little coufasra for some seconds, sometimes emotional and even hysterical. 
More often he continues what he was obout as if nothing had happened. 
Such attacks sometimes occur very frequcDtly, even hundreds in a day. 

Simple loss of consciousness vith falUnj. — The patient suddenly falls, 
without wamiug, in tho extended postion, and almost always prone, so that 
his head reaches tbe ground first, and hb forehead receives the brube. He 
regains consciousness immediately, and picks bimself up as if nothing had 
happened. It b not aneommoa to see toe forehead one region of scars, as 
the result of repeated faUs ; to prevent these a pneumatic protector should 
l« worn. Thb form gave rise among the ancients to the name “ falliog 
sickness,” or ” morbus cadnccna.” Jn another form of thb type tbe hea^ 
or the he.ad and trunk, alone ore affected. The patient docs not f^, hut 
simply drops the head forward. 

.Simple hi* of eonsaowoe** trith flight spasm.— This forms a grada- 
tion from tbe above types to Ibe definitely convulsive sebarcs. Tie spasm 
b seen as conjugate deviation of tbe ejea, and perhaps of tbe head also, or 
It takes the form of laryngeal and respiratory action, giving rise to a groaning 
nobe, or may involve any part of the musculature. 

Coxnmojf aftcb ATrsexa— The epileptic fit may leave no after- 
effects whatever, even though it be eevete, but llib b unusual. On the 
other hand, even tho slightest attacks may cause conspicuous seqeeb. 
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Bleep and headache are very common, especially following convulsive 
attacks, and they may be alternative effects, in that if sleep occur there is 
no headache, but if it be prevented there is severe headache. The postr 
epileptic paralysis of Todd has already been described, and also the aphasia 
which may foUow right-aided attacks. The mental state is usually affected 
by the attack, and returns to the normal sometimes quickly, sometimes 
slowly. Commonly the patient is doll and dazed, speaking at random, 
unreceptive, irritable, and does not folly recognise his surroundings. Many 
patients, especially women, weep. Doimg this state of impaired conscious- 
ness he may pass into a condition of mental automatism, in which various 
acts are performed in a conscions manner hot of which no recollection is 
afterwards retained. One patient always prepared for bed after her minor 
attacks, and on one occasion proceeded to nnurcss in the stalls of a theatre. 
The acts performed daring post-epileptic automatism may have no relation to 
the life and mentality of the patient. He may do spiteful and criminal acts 
to those he dislikes. This fact has an important bearing as regards the 
c rimina l responsibility of the epileptic. These post-epileptic conditions 
occur commonly after minor attacks, but they may also occur ofter major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with a^r a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Gowers mentions a case in which this event proved 
fatal, accidents of this nature are exceedingly rare. 

Mektai. Detebioiution akd AnenKATiOK in EpmnpsY.—Many epileptics, 
especially those who have frequent attacks, show signs of mental deteriora- 
tion, which is often progressive, and which may become severe and end in 
clmmic Insamty ; while others show no such mental troubles, and some of 
these fulfil a long life with the highest standard of capacity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, though the latter is widely held to be more frequent and 
more severe when many minor attacks occur. 

The tendency to mental failure is greatest in the cases which commence 
in childhood, and lessens as age increases, but in the epilepsy commencing 
in the degenerative period of later life, the incidence again increases. In 
its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there a greater imperfection of intel- 
lectual power, weakened capacity for attention, and often defective moral 
control. Mischievous restlessness and irritability may develop into vicious 
and criminal tendencies with advancing age. Every grade of intellcctnal 
defect may be met with, to actual imbecility. Paroxysmal outbursts of 
mental derangement may be met with, sometimes transient and immediately 
following a fit, sometimes without a fit, and sometimes lasting for weela 
or months. 

pEBiODicnr. — ^Vbile some patients may have fits at any time and at all 
times, yet there is a tendency in the majority for the attacks to cxscur at 
particular epochs and not at others. Epilepsy may be strictly “ nocturnal ” 
or “ diurnal.” It may occur only on rising in the morning, or solely at the 
menstrual epoch. The fits may come in batches of seve^ in one day, at 
intervals of many months, while 7-, 14- and 28-day periods are common. 
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A knowlpd;:c of the pcrfoflicity when pteseot w of groat value in the succe.«ful 
treatment of epilepsy. “ Ilaro ” fits, which occnc at very long intervals, are 
apt to pr«ent the most severe convulsion ev'cr witnessed. 


Special YAnirTtES op Epilepsy 

Epilepsy from Local Disiease op the BRAur.~-Almost any lesion of 
the cerebral hemispheres may produce syroplomatlo epilepsy. Bat not more 
than 6 per cent, of all such lesions do this. The convulsions which may occur 
in cerebral thromhosLs encephalitis and meningitis are eiamplea of epilepsy 
incident with the onset of an acute lesion. Lesions of the brain in childhood 
seem to he more commonly associated with epilepsy than when occurring in 
adult life. Agenctic states of the brain of prenatal origin (cerebral diplegias) 
are associated with epilepsy in 30 per cent, of the cases, and infantile hemi' 
plegia is followed by epilepsy in ouout the same proportion. In adults the 
commonest causes of symptomatio epilepsy are sunm-tcntorial tumours and 
cerebral syphilis. Increased intracranial pressnre oy itself, as, for example, 
in subtentorial tumours, seldom, if ever, prodnee fits unless there is associated 
involvement of the hemispheres as occoia in meningitis, eubarachnoid hemor- 
rhage or hemisphere tumoun. Cerebral abscess sitoated in the hemispheres 
not QQcommonly produces fits. 

Tho fits caused by local lesions may be in every respect idestteal with 
and indistiogolshahle from the osual type of epileptic manifestation, from 
the shghtest momentary minor fit, all through the local sensory and motor 
fits, to the severe general coomlsion of instantaneous onset and immediate 
loss of consciousness. There are the same auras and the ume sequels. It 
may perhaps be said with relative truth that the aplsncbnic auras (epigastirc, 
cat^c, etc.) are uncommon, and that there is a greater tendency for con- 
sciousness to be lost late. 

The minor attack u tho least common fit occurring os the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
holds an intermediate position, and its nature is often indicative of the 
position of the legion. 

TRAUMATIC EllLErsY. — Special reference may bo made to one of tho 
examples of epDepsy caused by organic cerebral change, namely trauma, on 
account of the increasing incidence of head injury both in civilian life and as 
a result of war. It is generally accepted that the underlying pathological 
change in traumatic epilepsy is the development of a cortical cicatrix although 
the occurrence or olLcrwjse of ejHlepsy following such acar formation will be 
largely determined by the degree of stability of the particular brain affected. 

The incidence of traumatic epilepsy w variously estimated by different 
writcrt, but it is agreed that the incidence is much higher in penetrating 
than in closed injuries of the brain. lo the case ofclosed injuries of all severity 
the estimates range from 4 per cent, to 8 per cent., the liability increasing 
with the severity of the injury as judged by tho duration of unconreioumess. 
In penetrating wounds of the Lrem estimates vary from 10 per cent, to 25 per 
cent., and Smonds suggests that 15 per cent, represents the approximate 
incidence. The development of epilepsy characteristically follosrs a con- 
siderable latent interval which varies from a few months to many yean 
and averages 2 to 3 years. 
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In another groap of casea, however, the fits seem to coincide with the 
process of healing, the attacks beginning within a month or two of the injury 
and ceasing after IJ or 2 years. 

Any form of epneptic disturbance may follow trauma but the generalised 
convulsion is the most common, and it is not infrequently associated with 
typical attacks of petit'mal. , 

PYKNOLEPSY. — ^This is a form occurring in children, so called because of 
the great number of the fits which may occur daily. These are of the slight 
minor type, any si^ of spasm being infregnent. It is rare for any major fit 
to occur. There is no mental impairment whatever, no deterioration of 
health, and no result is obtained by any form of treatment. The malady 
invariably ends in spontaneous core, usually before or at the age of puberty. 
Its separation from minor epilepsy is of uncertain validity. 

CAP.DUC Epn-EPSY. — This is a convenient term for the epilepsy which 
occurs in Adams-Stokes’ disease, and in paroxysmal tachycardia, and for the 
fits which may occur in congenital heart msease and in some forms of cyanosis. 
They are probably related to sudden cerebral anoxia. 

VASO-VAQAL ATTACKS. — Under this misleading title, Gowers described a 
rccunent paroxysmal symptom-complex with some or all the following 
components: a eensation ot fuUuess m the cpl^strium ; praicordial pain or 
discomfort ; diOIcuIty in breathing ; a sense of impending death ; a slowness 
of mental operations but without disturbance of consciousness ; a sense of 
physical fatigue and coldness of face and extremities. These symptoms 
wax and then wane gradually, and may be present for as long as 4 hours from 
onset to disappearance. 

Gowers stated that ho used the term “ vaso- vagal ” as a purely descriptive 
one, but without implying any theory of causation. UnJortunately, those 
who have adopted hia terminology have overlooked its lack of foundation. 
Further, the various descriptions of these attacks to be found in the Hteratnre 
are based almost wholly upon hearsay, the attacks themselves being rarely 
observed, and do not proviae any evidence of vaso-vagal involvement. Thus, 
the pulse is said to be accelerated, not decreased or irregular, while the facial 
pallor and coldness might equally be the result of local vaso-consttiction or 
of splanchnic dilatation. A further vagueness has been lent to the conception 
by the different senses in which it has been employed. Thus, Collier has used 
the term for attacks in which convulsions and loss of consciousness occurred, 
though Gowers expressly stated that consciousness was not disturbed. In 
short, the term has no precise meaning, no sound basis of observation, and 
no proper place in neurological terminology. 

UYOCLONira EriLEpsY. — In this group are included : (1) Epilepsy of an 
ordinary type in which there is much epileptic jactitation of themuscles between 
the fits ; (2) cases of Unvcrricht's myoclonus in which epilepsy is coincident. 

REFLEX Epnxrsy. — Numerous cases ate on record m which fits could be 
produced with great regularity by certain specific stimuli. To these the term 
reflex epilepsy has been applied. The most frequent of such exciting causes Is 
some tactile stimulus to particular parts of the body, especially when imex- 
pected. In another form the stimulus may be a sudden noise or music. Other 
cases are precipitated by emotion. 

EPILEPSIA PARTIALIS COKTUTOA. — ^Undet this name have been described 
cases of focal epilepsy, usually conasting of clonic spasm, which remain 
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confined to the part of the body in which they originate but which persist 
with little or no uitermisfion for hours or days at a stretch. 

This form of epileptic discharge ia most often seen in tho face and^ is 
probably always associated with local organic disease of the corresponding 
area of tho cerebral cortex, 

STATCS EPiLEPTJCCS. — In this condition sevens consTilsion succcei^ severe 
convuWon at short mtcr^'aU without anv return of consciousness during these 
intervals. It is as if convulsion rccurrei so soon as the body recovered suffi- 
ciently from tho exhaustion produced by the last convubion. SIcanwhile the 
temperature rises, and may reach a hyperpyrexia. The difficulty in feeding 
and providuig fluids, the severe muscular exertion and the pyrexia add their 
dangers to those of exhaustion, and the patient is very opt to succumb — 
usually to a terminal broncho-pneumonia. Status epileptjeus must not be 
confused with frequently recurring fits m which there is some return to 
consciousness during the intcr^-als, though it frequently develops from such a 
condition ; for the latter is not accompiuicd by a rising temperature, the fits 
arc more readily subdued, and are not of nearly so severe a prognostic import. 
If the convubiona of status cpilcpUcua cannot be stopped by treatment, the 
patient usually dies from sudden collapse, or, the fits ceasing, bo remains 
delirious for a while, with rapid hc.art and high ternperature, and dies of 
btoacho-pneumoma. Status cpiUpttcua may be met with m acute lesions 
of the brain and in chronic lesions sneb os general paralysis of tbs insane. 
It may occur in acute poisoning with lead, bismuth and absinthe. It may 
develop suddenly in any type of epilepsy whatsoever, sometimes without 
apparent canse, sometimes as the result of over-exertion and excitement, 
sometimes when medicines which have been regularly administered and which 
have kept the fils in check are suddenly cot off. 

DiA(>KOsu.~Tiie recognition of epilepsy requires o working acquaintance 
with the nature of its m.aay manifestations and especially of the slight forms, 
little exteriorised, which may be easily ovcrlooke«l or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, tho recurrence, and 
the circumstances of the moment, are useful aids. 

Syncopal attacks (rapid lowering of blood pressure) can often bo db- 
tingubhed from epilepsy by their slow onset, the gradually increasing pallor or 
greyness, the disUiieing of sound, the nauwa and flatulence, tho presence of 
an obvious cause, their duration and the absence of any convubivo element. 

The hysterical attack Las to be distingubhcd from the convulsion of 
epilepsy. Hyetencal convulrion has not the manner nor the march of epileptic 
spasm. It never begins with conjugate deviation of head aud eyes to one 
eidc, there is not the orderly spread of convulsion, and there is never but 
a poor imitation of the sequence of tonic followed bj’ clonic spastiis. The 
movements in the hysterical fit are purposive, spectacular, sdolent, and 
are liable to be increased by restraint ami are rapidly abolished by com- 
plete inattention The bvstctical fit never owurs except in tho pccMrnce 
of an audience, for it would then be putposelcs-s, and it never occurs during 
sleep, the tongue is never bitten, though other parts of tic bmly and other 
people may be. There is no transient abolition of the tendon jerks, nor 
transient appearance of the Ilabinski plantar response. The sphincters 
are never relaxed. Intense converging spasm of the eyes is a common 
feature of the hpterical attack, bat this ngo is not met with in epilepsy. 
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’RTien elaborate disorders of behavionr foUotr sb'ght and rapidly transient 
epileptic attacks, the distinction between these and pnrely hysterical attacks 
is often difficult and sometimes impossible, except after long observation. 
For the initial epileptic attack may be practically nnnottceable, and the 
subsequent events may be typical of hysteria and ate usually amenable to 
the same line of treatment. Often some point in the circumstances under 
which the attack occurs will settle the diagnosis. Any attack having occurred 
during sleep, or any attack in which the patient has fallen in circumstances 
of serious danger, as among the traffic of a London street, or any attack 
occurring when the patient cannot attract the attention of others, establishes 
the diagnosis of epilepsy. The best plan is to regard all fits as possibly 
epileptic, and every fit of doubtful type as probably epileptic, until time and 
circumstance bring definite convection. 

Migraine may sometimes closely simulate epilepsy when sudden paralysis, 
or sensory auras, or visual hallucinatioas occur without headache. But 
while the sensory phenomena of migraine may last for 6 to 30 minutes, those 
of epilepsy have a duration of second only. 

Careful search must be made in every case for all the bodily conditions with 
which symptomatic epilepsy ma^ be associated. Papiilcedema, headache and 
vomiting may reveal increased intracranial pressure from some lesion of the 
brain ; while local paralysis, sensory loss, visual or other defect may indicate a 
local lesion of the brain^ast or present, and this may also be suggested by the 
nature of a local fit. Ime presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic or endocrine 
disorder. Benal function and the condition of the blood pressure should 
always be examined, for even in early infancy fits may be urasmio and in the 
recurring convulsive attacks associated with small white kidney, and with 
cystic renal disease and arterial hypertension the causal disease is frequently 
unrecognised. Where syphilis b likely, the reactions in the blood and cerebro* 
spinal finid should be examined. Lastly, any evidence of chronic intoxication 
by metals, alcohol, absinthe, etc., should be sought for. 

Cysticercosb epilepsy should be thought of when the patient has lived 
abroad. Diagnosb depends upon the palpation of cysts m the tissues, or 
the shadows in radiograms of calcified cysts in the muscles, particularly those 
of the shoulder, thighs and calves, or within the skull. 

Prognosis. — The outlook in epilepsy b so variable that it b difficult to 
indicate any but the broadest princjples in prognosb. Nor can a definite 
forecast be made in any case until tbe result of treatment has been watched 
for some time ; for cases apparently favonrable may prove rebellious, and 
those apparently most unfavourable may turn out brilliant successes. Speak- 
ing generally, a cheerful outlook b justified in all cases except those in which 
there b progressive mental deterioration, and in these the outlook b hopeless in 
proportion to the rapidity of the mental change. Naturally, in those cases 
which arc associated with serious bodily dbease, such as brain tumour, renal 
dbease and hypertension, .the prognosb involves that of the exciting coa- 
dition. 

The danger to life from the epileptic attack itself, either directly or in- 
directly, b not great. However severe the fit, it b extremely rare for death 
to occur, and when this happens it b from turning over and smothering 
with the wetted pillow or by chokiDg from the aspiration of vomited material. 
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Injury, burning and drowning may cause death, yet the ntimbcr of epileptica 
who meet their death in thia wny ia so infinitely small aa almost to remove 
the danger of accident from practical perspective. In the rare etatus 
epilcptieas, however, the danger to Uio may be very great. Spontaneous 
cessation of the attacks occur In a proportion of cases. The convulsive 
attacks of infancy, which continue for some years after all cause to which 
they can be attributed has passed away, often cease for ever at the age of 
4 to C years. Again, after 20 years of age spontaneous cessation is met with. 
The onset of idiopathic ejiilepsv for the first time in middle or late life is a 
much more frequent event than writers upon this subject, with the exception 
of Gowers, have been willing to admit. 

Th** probability of cure, arrest or aoK'liomtion by treatment may be 
entertained in all cases where no mental deterioration exists and where to 
insuperable bodily disease determines the epilepsy, in proportion as the 
only methoil of eure—the securing arrest of the attacks for a considerable 
tim** by drug treatment— can be adequately administered over a long poriotl. 
It w greater when periodicity in the occurrence of fits allows these to be 
anticipated by drog administration. It is much greater when the following 
out ot education, or tho continuance of tegular employmeut, allows of a 
fully occupied and satbfying Ufo, end much leas when education is stopp^, 
pleasure* and sport* forbidden, and the patient condemnwl to social in* 
fenonty and ostracism, end to a gloomy, narrow life of frustration because 
he has a fow fits. It Is perhap.* smallest when severe attacks occur dally or 
at short intervals and when both major and minor attacks occui in the 
same subject. 

Treatment.— <7encnil Irearment.— The general principles for the main* 
tcnaucc of health if good, or for its improvement if poor, should l>o adopted. 
Wbenover possible, no change whatever should be roads from the regime of 
hfo of a normal person. In childhood, education, dbcinline and pleasures 
and school life should be continued upon strictly normal lines, and the adult 
bhuuld continue with work and occupation. Tho life of the cpiloptio should 
bo as re^Iar as pMsible and excitement, physical and emotional strains, 
changes m occupation and diet should be r^uced to a minimum. Continuity 
of treatment U of great importance and any course adopted should be given 
a thorough trial before Iwing mo<Iificd. Frequent changes of doctor ahonld 
be avoided, ffo advantage has accrued from the adoption of special diets, 
such a* the prohibition of meat, ibe exclusion of (wIt or the use of purin-free 
food*. The production of a low grade of acidosis by a ketogenic diet is 
occMionally of value in tho epilepsy of children. Alcohol seems to be an 
excitant of ihs epiJepiio attack anti eaowM be 

The forbidding of such pastime.* as may be fraught with danger should 
a fit occur, such as iwimnung, boating, cycling and car driving, may be 
reee**arj’. 

Marricqe and pr^Koncy. — ^The eabject of epilepsy sometimes seeks — but 
rarely hfcds — advice as to tho expediency of marriage, both in its elTccts 
upon hiiujelf (or herself) and in respect of any heritable qualities it may 
pofseas. Marriage has no necessary elTect upon the coarse of epilepsy, and, 
as we have wen, direct transmission of the disease is not nsuaL Therefore the 
■weeping medical prohibitions once m frequent in these circamstancee are 
not in fact warrant'd by such knowledge as we possess, nvery ease must 
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fee considered on its merits. It has been noted that in the family history 
of the epileptic subject, migraine is a more common antecedent than epilepsy, 
but no one would venture to advise the migrainous subject against marriage 
or parentage on any so-called eugenic grounds. In respect of pregnancy 
it is usual, though not constant, for fits to cease in the epileptic woman 
when pregnant, and in any event the occurrence of fits at this time constitutes 
no special danger and is not an indication for the artificial termination of 
pregnancy. On the other hand, the confimed and serious epileptic is 
clearly unlikely to bo able to discharge adequately the responsibilities of 
parenthood. 

Institutional treaimerU.—la. esses where there is low mentality, much 
mental degeneration or insanity, and cases with frequent fits, where no 
adequate care and occupation can be provided at home, there is every advan- 
tage in a colony, institution or asylum for epileptics. In such patients little or 
no good can be done by medicinal treatment, whereas regular work, discipline 
and interest often mitigate greatly the burden of the malady. 

Surgical treatment. — In the present state of onr knowledge surgery has no 
part to play in the treatment of idiopathic epilepsy. Nenro-eaigical pro- 
cedoxea, such as encephalography and ventriemogTaphy, are of great value 
in estabUshing or erclndlog tho presence of a space-occupying lesion in 
doubtful cases and in revealing the presence of cortical atrophy, porencephaly 
or ventricular dilatation. Such epiIe]>togenic processes as cerebral tumours or 
abscesses may be amenable to surreal removal and the epilepsy may be 
relieved thereby. The value of surgery in traumatic epilepsy is more debat- 
able. Foerster and Fenfield and others have demonstrutM the value of tho 
exdaion of scarred areas of the cortex in selected cases of traumatic epilepsy 
but demand as criteria for operation that ventriculography should reveal a 
definite ventricular distertron in tbat area of the brain indicated as tie 
starting-point of the discharge by the nature of the fits, and that it should be 
possible to reproduce an accurate replica of tbe fit by electrical stimulation 
of tbe abnormal area of cortex at tbe time of operation. In many cases of 
traomatic epilepsy the cortical ecaniog plays only a precipitating role and 
there is in admtion an inherent instability of the cortex. In such cases 
excision of the scar affords only temporary relief and the fits soon recur in 
unaltered frequency. 

Medianal treatment.— -Fuither than the measures above described, the 
treatment of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy. They seem to have much the same effect, and may 
conveniently be combined or alternated in the treatment of any given case. 
Sometimes one group is found to suit an individual patient better than the 
other. No advantage seems to accrue from administering these remedies 
more than twice in the 24 hours, nor from using large doses. Moderate doses, 
such as will cause no deterioration in bodily or mental health, even if taken 
regnlarly and for years, seem to bring about the best results. The first group 
is that of the compounds of bromide, of which sodium bromide seems to have 
an advantage over the others, both as regards efficacy and toleration. The 
organic compounds of bromide, arc not ao usefal. Sodium bromide should 
not be given in larger doses than 25 grams {1*5 g.) to an adult, nor should 
more than 60 grains be given in the 24 hours. It is conveniently combined 
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witli arsenic (min. 2 to 3) in the form of liquor arsenicalis, since this has the 
effect of checldng the occurrence of acne. 

Bmmitm . — Even in ordinary doses, the bromides may cause some acne 
of the skin, eroeclally in subjecta who are prone to acne, but this b the solo 
detrimental effect of thb remedy, which b of common occurrence. The true 
bromide rash, wMch was met with in the early da;|’s of broimde treatment 
when huge doses (even an otmee thrice daily) were in vogne, is highly char* 
acteristic, but b hardly ever seen tn these days, hlental dnlUng and con* 
ditions of confusion, dehrinm and drowsiness which may occur from poUonous 
doses of the bromides, are rarely met Mth from appropriate mcdicinm admini- 
stration except in elderly subjects. The mental deterioration due to the 
epilepsy in certain cases is often attributed by the laity to this cause, hut thb 
occurs, and sometimes in much greater degree, in the absence of bromides. _ 

The second group b that of the malonyl-urea compounds, of which 
pbenoharhitone (Itmimal) and soluble phenobarbitone are examples. These 
arc powerful drugs and must be used with care, rhenobaxhitone has cer- 
tainly the advantage over soluble phenobatbitone in being more prolonged in 
its action. It b conveniently prescribed in doses of ^ to J grain to a child, 
and 1 grain, with a maximum (lose of 1| grains, to an adult. In larger doses 
it b a powerful hypnotic, and in patients who have idiosyncrasy it ma^ pro- 
duce toxic symptoms. It appears to be a more certain means of warding off 
attacks for mauy hours after its administration than b bromide. 

Whatevet remedy is chosen, whether it bo compounds of bromide or 
phenobarbitone or a combination of tbe two, it is essential if possible to 
anticipate tbe occurrence of the 0t by the adminbtration of tbe drug. Thus, 
if fits are nocturnal only, the remedy b ^ven in a single dose at night, or if 
diurnal only, in a single dose in tbe early morning. Again, if, as oftenhappens, 
the fits occur soon after waking, then the smglc nightly dose should he used. 
Or, if the fits occur or are more frequent at the menstrual epoch, they 
should be anticipated by increased dosage before and during that epoch. 
With fits that arc diurnal aud ooctumal. a night and mormog dose should be 
used. Some patients do best on pbenobarbitDoe alone, others on bromide 
alone, and others on a combination of tbe two, and tbe best coarse can only be 
determined after trial. 

Merritt and Putnam in Boston have iotroduced the use of sodium diphenyl 
hydantoinate (dilantin, epanutin) for epilepsy and favourable results are 
sometimes obtained with it tn cases that have not responded well to bromide 
or rhenobatbilone. Obtainable in thb country under the names of epanutin 
ana soUntoin, it u dispensed in capsules containing 1 J groins. For children, 
dosage is begun with 1} grams twice daily, increasea to three or even four 
times daily until optimal results ore obtoined. For odults IJ to 3 grains 
twice or thrice daily may be given. Symptoms of intolerance or of over- 
dosage are tremor and unsteadiness, and these call for reduction of dosage. 
It seems safe to say that for adults a dose of 3 to 4 capsules daily b without 
untoward consequences, or unpleasant symptoms, except for occasional 
hypertrophy of the gums. 

When the change b being made from some other medication to epanutin, 
ihb should be gradual, one of the daily doses of bromide or of phenobarbitone 
being substituted in the first week, a second one in the following week, and 
complete substitution being achieved in the third week. It is perhaps too 
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soon to estimate the valne of this drag in comparison with its many pre- 
decessors, but in some instances it ia certainly more effective in controlling 
fits.^ Its use is said to be contra-indicated in elderly persons with hyper- 
tension and in debilitated snbjects. 

Many other remedies have been advocated in epilepsy ; a few only have 
stood the test of time and are still in use, both as alternatives and adjuvants 
to tho treatment above given. These may be placed in order of merit as 
belladonna, digitalb and borax. 

Status Epilefticus. — The treatment of this condition, and that of 
rapidly repeated fits which not infrequently merges into status epilepticus, 
is one of urgency and constitutes one of tho important neurological emer- 
gencies. 

The first thing to be done is to check the convulsion, and this is best 
achieved by inducing a state of light anassthesia. For this purpose paralde- 
hyde in large doses is perhaps the safest and most effective drug. If it can be 
administered by mouth, | to 1 ounce shonld be used in the case of an average 
adnlt, or alternatively 1 to 2 ounces may be given per rectum. Subsequently 
smaller doses should be given every 2 to 3 hours in order to maintain a state 
of light narcosis, the amounts being judged by the depth of unconsciousness 
and the occurrence of fits. Alternatively, intravenous nembutal or pcntotbal 
may be employed. If fits of great frequency and violence arc present at the 
outset, the situation can usually be temporarily controlled by the light 
administration of chloroform by inhalation. Ulorphia gr. ^ with byoseme 
may bo of great value in controlling the restlessness of patients enlerg- 
mg hom status, but should be used with great caution owing to their de- 
pressant effect on the respiratory centre and the danger of broDcho-pneumonia. 
Together with the mote immediately acting drugs, luminal (3 grains) in the 
soluble form may be given intramuscularly and, if necessary, repeated in 
12 hours. Chloral and bromide are usually quite ineffective. 

An early opportunity should be taken to promote a vigorous action of 
the bowel either by the administration of a rapidly acting aperient such as 
castor oil by mouth or by an enema. Care must be taken to protect the 
tongue from being bitten aud to keep the mouth free from saliva and vomitns. 
Tongue forceps should be at hand in case the tongue be swallowed during a 
period of coma, aud the patient should never be left alone. As far as possible 
the chest should he supported on pillows between fits and the patient should 
be nursed on alternate sides. Where persistent cyanosis is marked, oxygen 
may be given together with 5 per cent, carbon dioxide where hyperventilation 
is conspicuous. Adequate fluid should be given, preferably by mouth, but 
when this ia impossible, by subcutaneous, intravenous or rectal drip of 6 per 
cent, glucose in normal saline. As consciousness returns, a highly nutritious 
diet should be given in small, frequent meals. Hyperpyrexia may be con- 
trolled by frequent sponging or even by immersion in a tepid bath. "When 
consciousness returns, the routine treatment of epilepsy should be resumed. 
Status epilepticus carries a considerable mortauty, and death commonly 
occurs from broncho-pneumonia or £rom catdutc failure. Not infrequently 
status epilepticus is the terminal event in cases of chronic epilepsy. 
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NARCOLETSY 

In this rem&ikablc syndiome, origTEall^ deacribeti bj' Geliueaa and snbse* 
qnentlj in greater detail by Adie and Wilson, two quite different kinds of 
attack occur. 

Tlie one is the onset of apparently normal sleep, which comes on especially 
ui time of inattention or when the desire to sleep might normally be expected 
to occar, as, for erample, after meals, in public vehicles, or during tho per- 
formance of tedious duties. The sleep is preceded by a sensation of extreme 
drowemcas, often amounting to an irreatstiblo desire to eleep. The sleeper is 
easily roused and is then perfectly normal, but if left undisturbed may remain 
asleco for many minntes or even an honr or two. Attempts to word off the 
attack by voluntary effort lead to an increase in intensity of the craving for 
rleep until it is satisfied. 

The other form of attack consists of a sudden onset of WTakness and 
tonelessnws in the voluntary muscles, to which the term eatajHenj is applied. 
These eataplectic attacks are almost invariably precipitated by sudden 
emotion, such as anger, pleasure, surprise or anticipation, and most often 
of all by events provoking laughter, in a eerero attack, when the emotion 
reaches a certain intenfity, tho muscles suddenly become limp, the head falls 
forward, the jaw drops, tne eyelids close and the face becomes cxpreesionless, 
the arms fall to the sides and the legs crumple so that the patient sinla to the 
ground, an inert msss, speechless and incapable of the elighte.ot movement, 
but without soy impainneat of consciousness. In a second or two the attack 
passes and the muscles immediately regain their normal condition, hlilder 
attacks may involve any part of the mosculnture or may consist merely of a 
momentary feeling of weakness of the knees, ratients can often jndge with 
great accuracy the intensity and ^.ttnre of the emotion ncccssat}- to bring on 
an attack. 

Although, most commonly, the eleep attacks and cataplecUc attacks 
occur under the characteristic circumstonces in the same patiente, each may 
occur in isolation. Often the patient complaining of one form of attack will 
admit to the other upon questioning, tboogb it may have been of rare occur- 
rence and hare caused little inconvenience. 

In the majority of patients sulTcriDg from narcolepsy, examination reveals 
no evidence of organic disease in tbe nervous system or cbewhcrc, and path- 
ological investigation is equally negative. In such cases the term idiopathic 
narcolepsy can properly be appbed. Males arc much more commonly affected 
than fenulcs, and though the attacks may begin at any ogc a lai^o proportion 
have their onset between the ages of 10 and SO and may continue throughout 
life. In each cases it eoems nrol«nble that wo arc dealing with a Ep.asmc«iic 
disturljahco of function of Iho nervous system, comparable in many ways 
to epilepsy, thongh at present we have no clue to the tausc of the disorder. 

In rare ca«ps tbe narcoleptic syndrome may occur ns a symptom of organic 
disease of tbe ners'ous evjttm, notably of encephalitis lethargic.a, tumours 
of the third ventricle or hypothalamus and cerebral syphilis. TTiis easocia- 
tiim •ugjjests that the site of tbe ihsturhance U in the autonomic centres of the 
hypothalamus and the Coot of tbe third ventricle. 

Treatment.— The sleep attacks of narcolepsy arc in many cases greatly 
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improved bj the regular use of benzedrine sulphate (amphetamine). An 
initial dose of 10 mgm. after breakCuat and lunch b often enough, but this 
may be increased if necessary to 20 mgm. bis die or even 30 mgm. bis die. 
Symptoms of overdosago are sleeplessness, restlessness and tremulousness. 
1^3 efficacious, but of undoubted value in some cases, is ophedrino sulphate 
in doses of ^ to I gr. bis die. 

Neither of these drugs is of comparable value in controlling the cataplectic 
attacks which usually remain resbtant, but can often be adequately prevented 
by the careful avoidance of the emotional stimulus which bnngs them on. 


mGRAINE 

Synonyms. — Hcmicrama ; Sick Headachea. 

Definition.— A common malady of which the only essentia] ciaracter- 
istio is recurring intense headaches, which usually develop on w.aking in the 
morning, and which, while often unilateral, may be bi-frontal, occipital or 
l^eneral. The attacks usually date from childhood, but sometimes commence 
m later life. The headaches are often associated with nausea and vomiting, 
which has ^ven rise to the designation ** sick headaches ” or " bilious attacks,” 
and also with peculiar disturbances of vision and with giddiness suggestive of 
vestibular disturbance. Less common eymptoms of the disorder are varieties 
of slow, sensory auric, which occur in no other malady, attacks of hemiplegia 
or monoplegia, or of aphasia and attacks of ophthalmoplegia. Some of the 
phenomena may accompany the headaches, but others occur in attacks quite 
apart from the headaches, and may for that reason give rise to diifficolty in 
diagnosis. 

iGtiofogy.— The mafady may originate in early childhood, but commonly 
makes its appearance at about the ago of puberty, and tends to persist, with 
fluctuations in the severity and frequency of attacks, throughout adult and 
middle life. It often ceases in women at the menopause, and its persistence 
into old age in either sex is exceptional. The sexes are equally aflected and 
a history of family Incidence is common. In other cases a family history of 
such paroxysmal disorders as bay-fever, asthma, urticaria or epilepsy or of 
psychopathic tendencies may be obtained. Bubjecta of migraine are com- 
monly of an energetic and intelligent type and many have a meticuloua 
standard of tbopoi/ffbaess aad prectsha almost soioaatmg to sa ohsessioo. 

Nothing is known with certainty as to the essential cause of migraine. 
Numerous factors, such as errors of refraction, disorders of digestion and of 
endocrine function, and psychological disturbances have all been evoked as 
responsible causes, but it is probable that at most they are never more than 
precipitating factors in susceptible individuals. There is considerable indirect 
evidence that the immediate cause of the attack is a paroxysmal variation in 
the calibre of the cerebral blood ve^Is, either spasm or dilatation, or the 
one followed by the other, but proof is at present lacking. 

Precipitating factors are numerous and may be very specific. On the 
psychological level fatigue, anxiety and frustration play an important part. 
On the physical plane over-exertion and fatigue, indiscretions or irregularities 
of food, exposure to excessive light or noise, prolonged eye strain, especially 
in the presence of an uncorrected error of refraction, commonly figure in the 
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NARCOLEPSY 

In this remarkable syndrome, originally described b^ Gelineaa and snbse* 
qncntly in greater detail by Adie and Wilson, two quite different lands of 
attack occur. 

The one is the onset of apparently normal sleep, which comes on especially 
at time of inattention or when the desire to sleep might normally be expected 
to occur, as, for example, after meals, in public vehicles, or during the per- 
formance of tedious duties. The sleep is preceded by a sensation of extreme 
drowsiness, often amounting to an irresbtible desire to sleep. The sleeper is 
easily roused and is then perfectly normal, but if left undisturbed may remain 
asleep for many minutes or even an hour or two. Attempts to ward off the 
attacK by voluntary effort lead to an iuetease in intensity of the craving for 
sleep until it ia satisfied. 

The other form of attack consists of a sudden onset of weakness and 
tonelessness in the voluntary muscles, to which the term catajilenj is applied. 
These cataplcctic attacks are almost invariably precipitated by sudden 
emotion, such as anger, pleasure, surprise or anticipation, and most often 
of all by events provoking Uugbter. Id a severe attack, when the emotion 
reaches a certain mtensitv. the ontscles suddenly become hmp, the head falls 
forward, the jaw drops, the eyelids close and the face becomes expressionless, 
the arras fall to the sides and the legs crumple so that the patient sinks to the 
enued, an inert mass, speechless, and incapable of the slightest movement, 
but without any impaiment of consciousness. In a second or two the attack 
passes and the muscles immediately regain their normal condition. Milder 
attacks may involve any part of ihc musculature or may consist merely of a 
momentar}' feeling of wcukncss of the knees, ratlents can often judge with 
great accuracy the intensity and i uturc of the emotion necessary to bring on 
an attack. 

Although, most commonly, the sleep attacks and cataplcctic attacks 
occur under the characteristic drcumstauccs is the same patients, each may 
occur in isolation. Often the patient complaining of one form of attack will 
admit to the other upon questioning, though it may have been of rato occur- 
rence and have caused httle inconvenience. 

In the majority of patients suffering from narcolepsy, examination reveals 
no evidence of organic disease in the nervous system or elsewhere, and path- 
ological investigation is equally negative. In such cases the term idiopathic 
narcolepsj* can properly be appbed. Males arc much more commonly affected 
than females, and though the attacks may begin at any age a large proportion 
have their onset Lelweca the ages of 10 and W and mav contiane throughout 
life. In such cases it seems probable that we are dealing with a spasmodic 
disturbance of function of the nervous system, comparable in many ways 
to epilepsy, though at present we have no due to the cause of the disorder. 

In tare cases the narcoleptic syndrome may occur os a symptom of organic 
disease of the nervous system, notably of encephalitis !ctbargic.a, tumours 
of the third ventricle or hypothalanms and cerebral syphilis. This associa- 
tion suggests that the site of the disturbance is in the autonomic centres of the 
hypothalamus and the floor of the third ventricle. 

Treatment,— The sleep attacks of narcolepsy arc in many cases greatly 
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improved bj tbe regular use of benzedrine aolpbate (amphetamine). An 
initial dose of 10 mgm. after breakfast and lunch is often enough, but this 
may be increased if necessary to 20 mgm. bis die or even 30 rp yrn , bis die. 
Symptoms of overdosago are sleeplessn^, restlessness and tremulonsncss. 
Less efhcacious, but of nndonbtcd value in some cases, is ephedrine sulphate 
in doses of J to 1 gr. bis die. 

Neither of these drugs is of comparable value in controlling the cataplectic 
attacks which usually remain resistant, but can often be adeqoately prevented 
by the careful avoidance of the emotional stimulus which brings t^em on. 


mGRATNB 

Synonyms. — Hemicrania ; Sick Headaches. 

Definition. — A common malady of which the only essential character- 
istic is recurring intense headaches, which usually develop on waking in the 
morning, and which, while often unilateral, may be bi-frontsl, occipital or 
general. The attacks usually date from childhood, but sometimes commence 
in later life. The headaches are often associated with nausea and vomiting, 
which has given rise to the designation " sick headaches ” or " bilious attacks," 
and also with peculiar distnibsnces of vision and with giddiness suggestive of 
vestibular disturbance. Less common symptoms of the disorder are varieties 
of slow, sensory nurce, which occur in no otW malady, attacks of hemiplegia 
or monoplegia, or of aphasia and attacks of ophthalmoplegia. Some of the 
phenomena may accompany tbe headaches, but others ocenr in attacks quite 
apart from the headaches, and may for that reason give rise to diihculty in 
diagnosis. 

iCtiology. — The malady may originate in early childhood, but commonly 
makes its appearance at about the age of puberty, and tends to persist, with 
Quetuatioos in the severity and frequency of attacks, throughout adnlt and 
middle life. It often ceases in women at tbe menopause, and its persistence 
into old age in either ses is exceptional. Tbe sexes are equally afiected and 
a history of family incidence is common. In other cases a fat^y history of 
such paroxysmal disorders as hay-fever, asthma, urticaria or epilepsy or of 
psychopathic tendencies may be obtained. Subjects of migrame ate com- 
monly of an energetic and intelligent type and many have a meticulous 
standard of thoroughness and precision almost amounting to an obsession. 

Nothing is known with certainty as to the essential cause of migraine. 
Numerous factors, such as errors of refraction, disorders of digestion and of 
endocrine function, and psychological disturbances have all been evoked as 
responsible causes, but it is probable that at most they are never more than 
precipitating factors in susceptible iodividuaU. There is conriderable indirect 
evidence that the immediate cause of tbe attack is a paroxysmal variation in 
tbe calibre of the cerebral blood vesscb, either spasm or dilatation, or tbe 
one followed by the other, but proof is at present lacking. 

Precipitating factors are numerous and may be very specific. On the 
psychological level fatigue, anxiety and frustration play an important part. 
On the physical plane over-exertion and fatigue, indiscretions or irregularities 
of food, exposure to excessive light or noise, prolonged eye strain, especially 
in the presence of an uncorrected error of refraction, commonly figure in the 
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tiBtoTT of inigiainous eubjects. "Women nsneUjr have attncla in aesociation 
with the menstrual periods and often remain entirely free during pregnancj;. 

Symptoms. — The subjects of migraine are usually otherwise quite 
healthy, and are often robust and strong. Premonitory signs of the attacks 
are present in some cases, and these may take the form of an unusual feeling 
of well-being and intellectual acuity, or, on the other hand, of lassitude and 
depression. 

The attack commences most commonly on waking in the morning, when 
on raising his head from the pillow the patient experiences a sense of giddi- 
ness, ocuJar confusion and nansca, auch as is commonly felt at the onset of 
Eca-sickness. It is at this stage of the attack and within a few minntes of 
its commencement, that the visual phenomena occur if these are present. 
Often the patient vomits at once, but sometimes vomiting is delayed for 
hours but may continue throughout the attack with great prostration, sweat- 
ing and coldness of the extremities. The visual disturbances last but a 
short time (from 10 to 30 minutes) but leave as a rule some confusion of vision 
and discomfort throughout the attack. The headache follows shortly after 
these initial symptoms. It is cumulative and throbbing in character arid 
often begins constantly in a localised spot over one eye, or in the temple as a 
sharp boring pain which gradually spreads, and may involve the neck and 
atm. The pain may be uuilaUral, frontal, occipital or quite general, but is 
usually constant from attack to attack. As the headache increases in severity 
the face becomes pale and grey, the patient becomes much prostrated nod 
is incapable of mental or physical effort and nnable to take food. Light, 
noise and movement aggravate the pain intolerably and the patient seeks 
the refuge of his bed in a darkened room. After remaining in this condition 
for some hoars he falls into a deep sleep and wakes next day shaken by his 
illness, but otherwise well. 

The above descriptiou covets many attacks of migraine, but many varia- 
tions occur, Tbe attacks do not always occur on waking ; they may come 
on at any time of tbe day or at night. They may bo rapidly transient, lasting 
for a few hours only, or they may last for days and give rise to much anxiety 
in tbe attempt to proride noarisfament and sleep for tbe patient. Ik is not 
uncommon for them to change their character gradually as tbe patient gets 
older, and in cases of long standing the patient may complain of a persistent, 
aggrava^g headache between tbe attacks. In other cases the headache may 
be relatively incouspicnous compared with the vomiting and the various 
8 cnso: 0 ’ disturbance. 

Fiiua! phenomena . — Considering how very common migraine is, it roust 
be clearly understood that any visual phenomena except slight confusion 
ct vision accompanying the attacks, arc rare. They may take the form of 
general mistiness of vision, fioating spots, ecotomata, bright stars and colours, 
hemianopia, double hemianopia with complete blindness, or psychic hallu- 
dnations of vision. In connection with scotoma and with Lemlanopin, the 
phenomenon of tcichopsia may occur as follows ; Upon the dark background 
of the scotoma or benuanopie field, a ball of light appears, which grows larger 
and becomes dark in the centre. This ring of light brealm at one spot, opens 
out and takes tbe form of a series of entcrag and retreating angles (castcUa- 
tion fimirc) which become gloriously coloured (fortification spectrum) and 
which later become fragmented and fade. These visual events usually occur 
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at the very beginning of the attack, before the headache develops, and they 
are rapidly evanescent, bnt they may occnr as isolated phenomena, Tvhen no 
headache occurs. 

Aphasic attacks may take the form of confusion of speech, word-blindness, 
or even loss of speech-acceptance and exteriorisation. They accompany’ the 
headaches and occur at the commencement of the attacks. They arc not 
of common occurrence. 

Stnsory outcb. — These are somewhat rare events, but they are patho- 
gnomonic of migraine, and may occur quite apart from the headaches. 
The aura commences upon the periphery of a limb and is likened to that 
which would be produced by a multitude of cold-footed insects creeping on 
the skin. It travels very slowly prorimally, taking half an hour or more 
to reach from the fingers to the head, and ts very alarming to the patient. 
It disappears rapidly without further event. It is the only aura with an 
exceedingly slow spread. Another form of sensory aura occasionally en- 
countered 13 numbness of the lips and tongue. 

Ophthalmoplegia . — This is a very rare but most important event. It 
occurs only at the height of the headache, in severe attacks. Indeed, the 
patients usually say that the headache, during which the ophthalmoplegia 
occurred, was the very worst they had ever experienced. It is a partial 
paralysis of the oculo-motor nerve trunks, most commonly of the sixth nerve 
alone, but sometimes of the third or fourth nerves, or of a combination of these 
three. It is generally unilateral, but may occur simultaneously on both sides. 
Severe diplopia results. It passes off m from a few days to a few wee^. 
When once it has occurred, it is apt to recur with subsequent attacks. Attacks 
of this kind have been called ophtbalmopicgic migraine. 

Diagnosis. — In typical cases the diagnosis of migraine is seldom in doubt. 
Tic hag history, the familial laccdeace sad the commea associatha of head- 
ache with vomiting and various sensory disturbances all contribute to a 
characteristic clinical picture. When, however, these varied manifestations 
occur alone considerable difficulty may be experienced. 

It is important to remember that tumours of the occipital lobes and intra- 
cranial aneurysms may be associated with attacks exactly resembling migraine, 
and every case should be carefully examined for signs of organic nervous 
disease, particularly papflloedema or persistent defects in tbe fields of vision. 
It is probable that the so-called ophthalmoplegic migraine, in many cases at 
least, is a symptom-complex distinct from true migraine, and dependent 
upon a gross intracranial lesion, most often an aneurysm on one of the corn- 
ponent vessels of the circle of Willis. Hypertension, with or without chronic 
renal disease, may be associated with headaches closely resembling migraine, 
and an examination of the blood pressure and of tbe urine should never be 
omitted. Headaches of neurotic origia may closely simulate nugraine, 
particularly when, as is not infrequently tho case, they are superimposed 
upon a background of true migraine. It is exceedingly rare for migraine 
to recur more jiften than once in two or three weeks, or to last more than 
two days in persons without a strong neurotic tendency. 

Those who ate not familiar with the full range of sensory symptoms that 
may precede the onset of the headache, and do not realise the severity of the 
speech disturbances which in some coses accompany them, are apt to take ‘ 
an unduly grave and erroneous view of the history given by a patient who 
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haa experienced them. Thus, a diagnosb of epilepsy or of cerebral tumour is 
not infrequently made. It should, therefore, be remembered that the dis- 
turbances of sensation •which occur in epileptic attacks are momentary in 
duration and never perrist, as do the migramous symptoms in question, for 
many minutes. Again, consciousness is neither bhintea nor lost m migraine. 

Attacks of migraine consisting wholly of vomiting and sometimes associ- 
ated with diarrhoea and abdominal discomfort ate readily mistaken for 
abdominal disorders. 

Treatment. — Few non-fatal disorders ate more stubbornly rcsbtant to 
treatment than migraine, ilany victims sufTec from recurring attacks 
throughout the most valuable years of their lives, to the serious detriment of 
their work and happiness. In many cases help can be given by attention to 
general health and physical and mental well-being, for a lowering of these in a 
migrainous subject seldom fatb to evoke an. mciease in the number and 
severity of attacks. In others it may bo possible to eliminate precipitating 
factors, whether physical or psychological m nature, bnt only too often when 
thc’c are discoverafile they aro found to bo amongst the unalterable features 
of the patient’s en%’ironment. 

Drugs administered consbtentir over a long period may be of value in 
some cases, and of these phenobarbitonc, gr. j twice daily or gr. i at night, 
is perhaps the most generally useful. Gower's mixture containing min. i of 
liq. trinitriao!, mtn. 5 of llq. strychmiUD, min. 10 of tinct. gebemii, and 10 grs. 
of sodium bromide administered thrice daily has Ions enjoyed a favourable 
reputation, largely from lack of competition. The individual attacks are 
eaoally dilEcuIt to relieve. Sometimes a full doso of phenazone, acetanilide, 
pnenacetio or aspirin given at the very commencement of an attack will ward 
it oS, but are useless when ouce the headache b fully developed. Ergotamine 
tartrate (femergeu) in doses of ^ to 1 mgm. by mouth or injection some- 
times cut short an attack, but b by no means the specific that has been 
claimed. lYhen attacks are frequent one or two tablets of femergen daily 
may be used os a prophylactic. Apart from these remedies it remains to keep 
the patient ns comfortable as possible and to induce sleep by the use of 
ordinary hj'pnotics and to secure that the patient takes adequate llnids and 
nourishment during a prolonged attack. 


DISORDERS CHARACTERISED BY INVOLUNTARY 
MOVEMENTS 

PARALYBIS AGITAKS 

Synonym. — Parkicson's Dbeasc ; The Shaking Palsy. 

Definirion. — A progressive diseaeo of insidious onset and alow coarse, 
usnally occurring in the second half of life, and characterbed by loss of the 
noraal assoebtw movement ond by a peculbr stiffness of the muscles, 
which pve rise to a distinctive &cbl expression, bodily attitude and gait. 
•The stiffness is accompanied by weakness, and often by rhythmic tremors, 
which have varned for this mal.'idy the name ” shaking palsy." 
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Etiology. — ^Little is known of tho cAosal factors of this malady. It is 
essentially a disease of the decline of life, and though in rare instances it is 
met with os early as the eighteenth year, the maximum incidence is from 
the fiftieth to the seventieth year. Men auifer twice as frequently as women. 
Heredity seems to play no part in the causation. 

Pathology.— No naked .eye changes are to be found other than associated 
vascular and degenerative changes which are common in senile conditions. 
The most definite pathological ^dings are degenerative changes in the cells 
and fibres of the corpus striatum and ita efferent systems. These changes 
are most marked in the globus pallidus of the lenticular nucleus but occur 
also in the putamen, the caudate nucleus, the corpus Luysii and the sub* 
stantia nigra. There is a constant loss of cells, preceded by degenerative 
changes in those that remain. An associated glial proliferation takes place 
In the affected regions, together with fibrosis In the smallest arterioles and 
capillaries. The relationship of these changes to the symptomatology of the 
disorder is by no means clear, the more so tn view of the fact that in the pest* 
encephalitic cases the principal changes are found in the substantia nigra. 

Symptoms. — The onset is always insidious, and the paucity of move- 
ment and the muscular rigidity are almost always the first signs to appear. 
This figidxty affects the face, neck and trunk to a greater extent than the 
limbs, and when the limbs are affected then the proximal muscles present 
a ^eater degree of rigidity than do those of the periphery. The onconuug 
nudity of the facial muscles does away with the usual play of the emotional 
movements in facial expression, and the face assumes a ued, anxious and 
maak'Iike e^Kssion, with ahseuco of the usual involuntary nictitation. The 
voice loses its infiexions, and becomes monotonous, from rigidity of the 
muscles of larynx, tongue and lips ; but there is no other defect of articula- 
tion. "Very striking is tho effect of tbo li^dity of the muscies of the neck, 
for the patient carries his head and neck in one piece with his trunk as if 
he were a statue, never iuclining or raising it in the customary expressive 
manner, and if ho turns round to look at anything he tends to move the 
whole trunk round with the head. In looking sharply to one side, the eyes 
move before the head, whereas, under normal circumstances, the coarse 
adjustment of this movement is done first by the neck muscles, and the 
fine adjustment subsequently by the eye muscles. The stiffness of the 
trunk muscles gives a stooping attitude with the head inclined forwards, 
while that of the upper extremities causes the shoulders to be rounded, 
and the arms carried with the elbow semiflexed, and pressed into the sides. 
The gait is highly charactcristio in marked cases since, on account of rigidity 
of muscles, it is deprived of spring and suppleness ; the patient, in the char- 
acteristic attitude above described, tabes small gliding steps, displacing 
his centre of gravity as little as possible. If, by any circumstance, such 
as catching the feet against an unevenness of tho ground, or a push, the 
centre of gravity is much displaced, the patient often has a difficulty in 
regaining it, and in moving to recover his centre of gravity is unable quite 
to catch it up, and so continues the movement of necessity until ha fall or 
come in contact with some object by which be can arrest himself and restore 
his balance. This phenomenon is more often seen in advanced cases, and is 
known as “ propulsion,” ” retropulrion ” and “ lateri-pulsion,”_ according as 
the centre of gravity is displaced and the movement occurs in a forward, 
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backrratd or eideways directioo. Eestmatton is the term used for the 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
mascles, and the hand therefore tends to assume the " interosseal pc^tioa “ 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being flexed, and the interpbalangeal joints extended. 
From this ripdity of the hand the writing becomes small as well as tremulous, 
and the pstient finds it di^eult to write in a straight line. Hoscolsr weakness 
always accompanies the rigidity and the tremors. It is slight until the late 
stages of the disease, when it may increase rapidly and render all useful 
movement impoasible. On accoont of the rigiditv and consequent slowness 
of movement, the patient experiences a sense of weakness which is much 
greater than the actual wealmeaa shown by the dynamometer. Tremor 
IS present in the majority of cases. It usually commences in the hand and 
forearm, and is most conspicuons in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is highly characteristic. It is a 
regular rhythmical contraction of the mnscles, alternating in the opposing 
groups witn a frequency of from four to six oscillations per second with a 
range of from an Jth to Jtha of an inch. Its rhythmic nature, its slowness and 
its range distinguish it from other varieties of tremor. In the hand the 
characteristic movement of the tremor is the rolling together ef the opposed 
thumb and fingers, cigarette • rolling, bread • crumbling or drum > tapping 
movemeut. There is neatly always in addition a peculiar pronator-supinator 
tremor. The tremor is increased by exctlemeut and by self-eonsciousness, and 
ceases during sleep. A highly characteristic feature of the tremor in about 
one-half of the cases is that it continues during repose, and ia temporarily 
arrested by the execution of volitional movement. In the other half of the 
cases, however, the tremor appears or is increased on voluntary exertion, 
and tends to be less daring repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little martca or absent, and conversely, when tremor is universal 
or is of early onset, rigidity ia a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of 
are— dl) difiiculty in turning over in bed, which is the obvious result of the 
rigidity of the trunk muscles ; (3) flexion of the toes into the sole of the foot, 
so that they are trodden on, from spasm of the plantar muscles ; (3) pain of 
a dull aching character in the trunk and limbs, which is picsamably produced 
by the long-continued traction of the rigid muscles upon their attachments ; 
(4) abnon^ sensations of heat and cold ; and (5) hyperscnsitiven^ to 
changes ol temperature — the patient cannot hear to be neat a fire nor yet 
in a cold room. Mental symptoms are conspicuous by their al^cDce, except 
in_ the last stages of the malady, when profound asthenia overtakes both 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady which b found only too soon to rcsbt every eflort to lessen or 
arrest it, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The ephtncteis and the reflexes ate normal. Trophic changes in 
the periphery of the limbs, thinniiig and glosameas of the stdn, with fluted 
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nails and vasomotor disturbance, are common. Bed-sore is commonly met 
with in the late stages of the malady. 

Diagnosis. — There are three points which can be surely relied npon to 
render the diagnosis of paralysis aptans certain in every case, namefy — (1) 
the aspect of the patient when he is walking, when the fired mournful ei- 
pteeaion, the stooping attitude with round shoulders, the elbows pressed into 
the side, and the hands carried across the abdomen in the interosseal position, 
the immobility of the head and neck, and the curious gliding gait which cannot 
fail immediately to arrest the observer’a attention ; (2) the rhythmic rolling 
tremor which is quite unlike any other form of tremor, and which often 
continues during rest ; and (3) the absence of any of the signs of disease 
of the pyramidal system. Ilifficulty may perhaps be crpetienced when 
the aspect is little marked, and the tremor is confined to some unusual 
situation, such as the face, tongue or neck ; but, if the possibility of tremor 
in any sitnation being that of paralysis agitans be borne in mind, its rhythmic 
rolling nature will give the magoosia. IVhcn paralysis agitans is confined 
to one side of the body, the appearance of the patient may superficially 
resemble that of hemiplegia ; but in these cases the peculiar aspect of 
paralysis agitans is marked, and the organic signs of hemiplegia, such as the 
extensor response in the plantar refiez, the increase in the deep reflexes, and 
the absence of the abdominal reflex upon the paretic side are not present. In 
senile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitans. In post'LemipIegio tremor the organic signs of hemi- 
plegia are present. Toxic tremor b itrcgnlar and never rhythmical, and b 
(mercurial tremor excepted) a fine tremor. The intention tremor of dissemin- 
ated sclerosis, cerebellar dbcase and lesions of the red nucleus are so peculiar, 
and so widely diCTcrent from the tremor of paralyab agitans, os to render 
confusion impossible. 

The one clinical condition which may resemble paralysis agitans so closely 
83 to be indbtioguisbable is the form of ParkiosotUBm which may appear as a 
sequela of enccphalitb lethargica. In this condition there are similarly placed 
changes in the basal ganglia brought about by the encephalitic virus. Such 
post-encephalitic cases commonly originate much earlier in life than paralysis 
agitans, and there may be a history of the ioiti.al dbease. The onset b often 
more rapid and the condition may become arrested, whereas paralysis agitans 
is invariably relentlessly progressive. Post-encephalitic cases often manifest 
other sequels of the disease, notably oculogyric crises, post-encephalitic 
tics, alteration in the pupils or external ocular muscles, and changes in 
temperament. These are absent in paralyab agitans. 

Course and Prognosis. — ^Faralysb agitans often begins in one limb, usu- 
ally the upper, and spreads thence to the corresponding limb of the opposite, 
or to the ouer limb of the same side. In the latter case it has approximately 
a hemiplegic dbtribution, and it may remain for years much more erident 
upon one side of the body. The course b slowly progressive with varbble 
rate. In some cases the malady may remain stationaiy for years, and thb 
is more often seen in middle-aged subjecta, before the disease has reached an 
incapacitating stage. Such arrest in the early stages b not often seen in 
young subjects, for in the latter the dbease seems to toke a more continuously 
downhill course. Real improvement in the symptoms b never seen. A fatal 
issue may occur in os short a time as two years ; but thb b exceptional, since 
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paralpis agjtans has little tendency to shorten life, Tho average duration 
13 from 10 to 15 years, and since the major incidence of the disease is in the 
sixth decade of life it will be seen that many of the patients are of average 
longevity. Death may occur from intcrcurrent maladies, especially from 
bronchitia ; but more commonly, after the lapse of many years, the patient 
becomes bedridden from increasing weakness and rigidity, and sinks into a 
condition of sleepy asthenia which is coon terminated by coma. An unduly 
high blood'prcssuic is unusual in the subjects of paralysis agitans, and it is 
noteworthy that they do not sufler from gross cerebral vascnlar lesions, such 
as thrombosis or hsmorrhage. 

Treatment. — Paralysis agitans is one of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic mcosores and tonic treat* 
ment, calculated to lessen the rapidity of the degenerative process, should be 
employed. lYicro there is much rigidity, gentle exercise, passive move- 
ments and massage arc useful. Caro should bo taken to avoid the falls which 
the unstable gait is likely to engender, since these are often followed by a 
marked exacerbation of the symptoms. Pain is best treated with aspirin, 
and sleeplessness with a mixtore of aspirin and small doses of barbitone 
(grs. 2 and 3). As might he expected, electrical stimulation of the muscles 
tends to aggravate the tremor, and even in the predominantly rimd cases 
can do no good. In the latter type of case, some subjective relief may he 
obtained by the administration of tincture of stramonjum or of bclUdoona 
(doses of from 5 to 20 minims), or of hyosciae bydrobromide (grs. to 
oy mouth thrice dally in chloroform water). Theae dngs may render move- 
ments freer and relieve the tremor for a few hours after each dose is taken, 
but they have no lasting effect and do not influence the progress of the disease. 
When the patient is bedridden, great care must be taken with the skin, since 
the immobihty of the trunk greatly increases the liability to the formation of 
bed-sores. 


CHOREA 

Synonyms. — St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic Chorea. 

Definition. — Chorea is an affection of the nervous system characterised 
by tho occurrence of spontaneous involuntary movements, irregular both in 
time, in extent, and in place of occuirence, and also by muscular weakness, 
and by a variable degree of psychic disturbance. 

etiology. — ^Tbe important causal factor of the ordinary variety of chorea 
is acute or subacute xheumatism. Chorea is much more common among the 
poorer classes than among the well-to-do. Its incidence is upon nervous 
nighly-strang subjects lathcr than upon the phlegmatic, and this is probably to 
be explained by the fact that the rheumatic subject is likely to bo nervous and 
higUy strung. Chorea is practically onknown during tho first three years of 
life, and is ve^ rare before tho fiftn year has passed. Common ^tween the 
ages of 6 to 10 years, it reaches its maximum incidence between 10 and 
ID years, ikftcr the age of 20 it is rare, except in connection with pregnancy ; 
but a few cases have been reported up to the ago of CO years which have 
certainly been examples of rheumatic chorea. Females are affected twice 
as frequently as are males. Heredity concerns the incidence of chorea in 
two ways : firstly, as regards the iiiheritaoce of the rbeumatic tendency, 



CHOREA 1725 

which is the important cause of chorea ; and secondlj, in respect of the 
inheritance of the neuropathic tendency, for it is when these two are co- 
incident that chorea is most prone to occur. As early as 1802 rheumatism 
was regarded as the cause of chorea, and all subsequent inyestigations have 
upheld this theory. The family history of a choreic patient generally brings 
to h’ght the occurrence of acute rheumatism, of cardiac disease and of other 
rheumatic manifestations among other memljers of the family. Often the 
patient has suffered ivith acute or subacute rheumatism, growing pains, 
rheumatic erythema, purpura, rheumatic nodules, or recurrent sore throat 
before tbe appearance of the chorea, and may be found to be already the 
subject of rheumatic heart disease. A large percentage of those patients who 
have never shown any sign of the rheumatic state before or during the attack 
of chorea suhsequcnlly suffer with rheumatic symptoms. The British Medical 
Association Collective Investigation Committee found that rheumatism pre- 
ceded the chorea in 26 per cent, of the cases, and that in 46 per cent, of the re- 
mainder rheumatic signs accompanied the chorea, or appeared subsequently. 
If to the total of choreic patients who present rhenmatio signs at some time 
or other, one adds those with no personal hbtory of rheumatism, but witli 
a family history of rheumatism, it will be found that there arc but few cases 
of chorea in which a petaoual or family history of rheumatism is absent. 

Psychical disturbances. ~^Any emotional disturbance, such as fright, 
anxiety, depression or over2)res3urc in school, may sometimes act as an 
immemate detennining factor, but much more often these events simply 
aggravate sjTnptoms which arc already present in slight degree. 

Pregnancy . — ^The relationship of pre^ancy to chorea is very definite. 
It is generally met with in first pregnancies, and before tbe age of 25 years, 
and in most cases the pregnancy appears to be the only immediate cause for 
the chorea, but a hbtory of rheumatic infection will often be obtained in a 
careful hbtory. The onset of the chorea b usually between the first and third 
months of pregnancy. It is liable to recur with subsequent pregnancies. 

Pathology.— The essential lesion has proved very difficult of detection by 
microscopical investigation, but according to Greenfield and Wolfsohn it 
consbts xn a diffuse mcningo-encepbalitis affecting mainly the basal ganglia, 
the cerebral cortex, and the pia-arachnoid. 

Symptoms. — ^The onset b usually gradual, hut it is sometimes abrupt, 
when emotional dbtnrbance has been the determining cause. The appear- 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more impres- 
sionable than before. She is increasingly unable to apply her attention. 
She becomes clumsy in her movements — and lets fall objects which she is 
holding. Anajmia, apathy and languor and irregularity of appetite are 
commonly present. At thb time, careful observation will dbeover sh'ght 
involuntary movements of the face and fingers which are often unilateral 
in ^stribution. From day to day the movements become more marked 
and spread to the limbs and trunk. The face b constantly grimacing, and 
the hands and nrma scarcely cease from turning about, and affection of the 
legs makes the walking irregular and clumsy. The child can no longer keep 
stUl, the respiratory movements become irregialar and spasmodic, and the 
chorea b fully developed. The characteristic symptoms of a well-matked 
case of chorea are — (1) involuntary movements *, (2) weakness of voluntary 




1720 


DISEASES OF THE NERVOUS SYSTEM 

movemcnta ; (3) ataxy or loss of predsion of voluntary movement ; (4) 
emotional instability and other p^cnio disturbances. 

1. The urvoLUSTARY movements are always irregular as regards time 
and as regards the form of the movement. Similar movements are never 
repeated successively in the same part. Each movement begins rapidly, and 
ends suddenly, and one frequently sees the involuntary movement compli- 
cated by the addition of a voluntary movemcat to cover the fault. The 
majority of the movements are complicated, involving several muscles and 
often more than one joint. In the face, the more simple movements take 
the form of asymmetrical twitches in the lips, and about the angles of the 
mouth and orbits. In more severe cases, the strangest grimaces may occur. 
The tongue U thrust into one cheek, then put out and withdrawn just in time 
to escape the sudden snap of the open mouth. When asked to show the 
tongue, the child puts it out rapidly and holds it there by closing the teeth 
upon it. Smacking of the tongue and palate may often be heard at a distance. 
Lateral movement of the jaw is common. According to the severity of the 
case, speech may ho difficult, the words being articulated slowly in slurred 
monosyllables. For the same reason, swallowing may bo difficult or impossible 
in severe cases, and may necessitate nasal feeding. The ocular muscles 
participate in the involuntary movements only in very severe cases. 

In the upper extremities the movements appear first in the hand. The 
thumb is mote restless than the fingers, whlcn are spread and pressed to- 
gether, flexed and extended, alternately ; the wrists twist about irregularly, 
the forearms are constantly agitated with movements of prouation and 
sopinatJon, flexion and extension; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands 
assume the position of flexion at the wrist and ovei-extension at all the finger 
jolnta in ao many of the cases as to make this a characteristic feature of chorea, 
^e lower extremities are less severely affected than is the rest of the body, 
and here the movements are best eeen when the child is lying down. The 
gait tends to be clumsy and insecure, and in severe cases wal^g becomes 
impossible. Alteration of the rhythm of the respiratory movements ia con- 
spicuous and is highly characteristic of chorea. The breath is often taken 
rapidly and held for some time, then let go with a loud sigh. The trunk is 
often involved, and movements of a writhmg nature are characteristic. 

So far as the limbs are concerned, the movements may be confined to 
one side, more commonly the left side, and the condition is then called 
hetnichorea ; hut the involvement of the face and trunk b always bilateral 
and is generally equal upon the two sides. In hemichorca, the movements 
are always of slight severity. Sever® chorea is never confined to one side. 
Choreic movements cease daring sleep, nod, except in severe cases, can he 
controlled mote or less by voluntary effort ; the attempt to write, for 
example, will generally cause cessation of the movements of the right arm 
for the time being. They are generaUv increased by observation, emotion 
and self-consciousness, but in a few c^s it will bo found they are worse 
when the child b alone and unobserved. The violence of the movements 
of the limbs may cause the skin over the prombenccs to ulcerate from 
friction against the clothing, and the bead and limbs may be badly brubed 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are Ibble to infection. 
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2. Loss OF POWER is shown in the n^d coses by incapacity for esertion 
and undue fatigue. Sforo severe degrees of paresis may accompany or 
succeed the appearance of the movements. It may be observed that in one 
limb, or upon one side of the body, the choreic movements are becoming less 
marked, and that the limbs are becoming progressively weaker. Soon the 
arm hangs loosely by the side, and the leg is dragged in walking. The degree 
of choreic paralysis bears no relation to the severity of the movements, for 
the former may be severe, when the latter are slight and vice versa. Choreic 
paresis is apt to return with successive attacks of chorea, hut not always 
m the same region. 

Lim^ Chorea {chorea mollia ). — This is a more severe degree of choreic 
paralysis which may affect the whole musculature but is more often of hemi- 
plegic distribution. It may be preceded by the usual symptoms of chorea. 
More often the paralysis is the first noticeable symptoms, and this develops 
rapidly in from 24 to 48 Lours. Tlie paralysis is characterised by complete 
flacci^ty of the limbs ; the child bes upon its back and does not move, and 
if one of tbe limbs be raised from tbc bed and then released, it falls limp and 
lifeless. The head is no longer held in a natural position, but falls round on 
to the ear. Careful investigation, however, rarely fails to reveal some slight 
choreic movements, either in the face or m the lingers. Paretic chorea and 
chorea mollis run a benign course, and recovery is said to be almost invariable. 

3. lyco-ORDiNATioN OP VOLUNTARY MOVEMENT may bo the first symptom 
of chorea to attract attention, and it may precede the appearance of the 
choreic movements. It may be very obvious when the movements are slight, 
and it is most noticeable in those of the band and forearm, which lack pre> 
cisioD, and in those of articulation, deglutition and respiration. The in- 
voluntary movements that have been described are superimposed upon 
voluntary movements which they render inco-ordinate, at times inter- 
rupting them abruptly and at other times tending to prolong them. 

4. Psychical disturdan’ces aro common, some degree of emotional 
instability, failure of attention and depression being present in most cases, 
and, generally, in proportion to tbe severity of the affection. The patient’s 
behaviour changes ; she may laugh or weep without sufficient reason ; she 
may become capricious, irritable and obstinate ; attention and memory are 
usually impaired, and less interest is taken in tbe surroundings. A conmtion 
of bebetuae may develop. Delirium may occur in acute and grave cases. 
It is usually violent and loquacious, and resembles other forms of toxic 
delirium, and it is of serious prognostic import. Visual hallucinations of a 
terrifying character may occur. Mama is quite exeeptiaaal in chiidreB, bat 
it is not an uncommon compbeation in adolescents and adults. Tbe psychical 
borders, slight or severe, usually disappear with the chorea, and in all cases 
the prognosis as regards permanent mentol recovery is good. The pupils 
are frequently dilated and may be unequal and eccentric, and hippua 
may be present. Sensibility is not impaired. The sphincters are not 
affected. The skinr efiexes are normal. The deep reflexes are also normal 
in a large proportion of cases, but often the knee-jerk shows an alteration 
which is peculiar to chorea. On tapping the patellar tendon, the resulting 
contraction of the quadriceps is unduly sustamed, and the leg remains in 
a position of extension at the top of its ecxuision for several tenths of 
a second ; in other cases a pendular knee-jerk is present. In severe 
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cases, the deep reflexes map be diminislicd and rarely may be absent for 
months. 

Rhedmatic Maxitestattoms. — Catdio-Tascnlar changes are common in 
chorea. In nearly all the cases, carefal and repeated examination of the 
heart re\'cal slight dilatation and rednpHcation of the second sonnd, 
often rvith rcdaplication of the first sonnd, and increased rapidity of the 
puke. Doubtless these ate signs of myocardial in\-oU-cment resulting 
from the rheumatic infection. Irregnlarity of the pulse may he dependent 
npon the altered rhythm of respiration. Systolic murmurs are common, • 
and these may be haimic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they arc indicatire of endocorditb. Endo- 
carditis is present in 00 per cent, of the fatal cases. At least one-half of all 
cases present cardiac murmurs, which ate suggestive of the presence of 
endocarditis, while some cases with no cardiac muimnr during life are found 
post mortem to hate endocarditb. The mitral valve b commonly affected, 
lesions of the aortic valve being uncommoiL Pencanlltis is a frequent associate 
of endocarditb ; only in rare instances docs it occur alone. The valvnlor 
affections which arc met with in chorea may he the result of antecedent 
rhenmatbm, or they may develop in the conise of the chorea ; or while no 
siOTS of endoeaxitb are present durmg the attack, the patient may shortly 
afterwards present the signs of organic valvular dbease. Cntaneons affections 
which occur in rheumatism are met with abo in chorea, namely, erythema, 
purpura and snbentaneoos oodnles. Acnte articular rhenmatbm b com* 
parativcly rate, and when it occurs it b usually accompanied by a cessation 
of the choreic movements. When rheumatic phenomena are present and in 
the acnte maoia of chorea, pyrexia b usually present, hut uncomplicated 
chorea b an apyrcxbl dbease. 

RECUftRE.vc®.— One-third of the subjects of chorea have more than one 
attack. Females arc more prone to a tecurrcnce than males in about the 
s.'imc proportion os they are more liable to origtoal attacks. The average 
interval between the attacks is one year. If, therefore, -a patient has remained 
well for 2 years, it b improbablB that a recurrence will take place. The 
greater the number of choreic attacks, the more likely b the heart to be 
found affected, and, therefore, cardbo complications are more often met with 
in tccutTCEces. In a tecnrrcnco of chorea the symptoms are uanally less 
severe and theb duration shorter than in the original attack. 

Course and Prognosis.— The disease tends to a spontaneous termina- 
tion after a variable time, which b nsually from 6 weela to 0 months. The 
duration rarely faUs short of the earlier period. Tlie average duration of 
cases treated m hospital has been found to be 10 weeks. Cases which Iasi 
SvT Taoje than 32 months are oet rare, and cajcs with rexaasreaJ may 
last scwral years. The coarse of the malady b that ofter a gradual develop- 
ment of sj-mptoms, there b a stationary period during which symptoms arc 
well marked, followed by a period of gradual diminution. In some of the 
more severe cases of chorea where deglutition b difficult the patient b likely 
to bo insufficiently fed ; and thb constitutes a grove danger, slnoo in the 
condition of bcmi-etar^Tition so induced, the chorea develops apace. In euch 
cases articulation and swallowing become impossible, ond tne movements 
bi-eome ceaseless, so that both rest and alccp become puvely impaired ; the 
I*atlent wastes tapklly, and is in danger of death from exhaustion unless 
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Ijroiujjt measures for reatoriug the depleted nutrition are taken. This is thi* 
condition known as ‘‘ chorea gravis.” 

The proportion of fatal cases ocenrriog in chorea is less than 2 per cent. 
Death is most often met with in first attacks, occurring about the age of 
puberty, and in cases associated with pregnancy. It is very uncommon in 
young children and in recurrences of chore.!. 

Diagnosis. — The nature of the involantary movements of ehoien is 
usually BO characteristic as to make diagnosis easy, and to avoid any confusion 
with other maladies which present conspicuous involuntary movements. 
Nevertheless, occasionally a case of multiple tics in a child docs present 
difficulties, for the movements ate not — os is so commonly stated — invari- 
ably repetitive. In chorea the involuntary movements may lead to the 
dropping of objects from the bauds. This does not happen in the case of 
tics. Again, when the ohorcic subject gives the observer a firm and sus- 
tained handclasp, the irregular waxing and waning of the muscular contrac- 
tion may be felt throughout by the obser\'er. In a case of tics, the contraction 
is steadily maintains as in tho normal subject. In myoclonns, the 
movements are shott and shock-Iike, while iu athetosis they are slow and 
\vrithing. In chorea uioUis or hemiplegic chorea tbe paresis is in itself highly 
characteristic. If is a flaccid paralysis which is never absolute and usually 
affects tho atm most. There is no pain aud no wasting, and while spasticity 
is absent tho deep reflexes are usually preserved. 

^ Treatment. — It is all-important in tho treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tmnqnillitv 
should bo secured. It is well to commence treatment in every case with 
several days’ absolute rest in bed, provided that such treatment can be carried 
out tnthout cntailmg tbe fretting which enforced imprisonment may produce. 
A bright room, au iuterestinz companiou, and varied amuaemente daring 
the period of rest, ora desirable, and isolation from other cluldrcn is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and 
emotional upsets — conditions above all things to be avoided. 

"Wben absolute rest is considered inadvisable, or after it has been carried 
out, the ordinary periods of rest should be prolonged. The child should 
be well clad in woollen garments, especially nt night, since tho spasmodic 
movements are liable to leave her uncovered. Improvement in the condition 
of bodily nutrition is to be aimed at m alt cases. Choreic children are 
mostly ill-nourished and thin, and the effect of a liberal supply of nutritious 
food upon tbe course of the disease is striking. IVhen swallowing is di/SenIt, 
it is best to resort at once to nasal feeding, which rarely causes as much 
discomfort as the ineffectual and exhausting endeavours to take food with 
the spoon. A china feeding-cup must never lio used, since tho spout may be 
broken off ; an enamelled metal cup b safe. It has been pointed out above 
that chorea gravis is associated witn a condition of relative starvation, and 
here nasal feeding should he employed, and the meal should conabt of strong 
beef-tea, Denger’s food, lactose and milk , it should not measuio more than 
tlirec-quarters of a pint for ft child of 8 years old. Severe cases, in whicii 
the movements are violent, call for skilled attention, and a trained nurse 
is required night and day. The patient should lie upon a water mattress, 
placed upon a large guarded bed, the sides of which are everywhere protected 
55 
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by pillowa, which most be fixed. Wien a cot is nsed. it b easy to pad all 
the ironwork with cotton-wool, over which bandages are wound. If the 
limbs are likely to be injured, they should be wrappwl in cotton-wool applied 
with a light band.ige. 

The compounds of salicylic acid are of ^at value, and of these aspirin is 
the most useful. It shoxtld be given thrico daily after meals in doses of 
10 grains for a child between the ages of 0 and 14 years, and 16 grains for an 
adult, and it should be continued until convalescence is complete. It is well 
home and has no deleterious effect, and even more frequent doses may be 
given. A iarget dose given at night b the best remedy ror sleeplessness. It 
may be combined with equal doses of sodium bromide. In veir severe cases, 
the adminbtration of hyoscine and morphia b sometimes useful. In addition 
to the above remedies, tonics such os iron, glycerophosphates, hypophosphites, 
strychnine, cod-liver oil and malt arc often valuable, especbfly during con- 
valescence. When the patient b improving, measures calculated to enhance 
control of the limbs, such as exercbes under supervision and simple drill, are 
very useful in hastening the disappearance of the movements. 

IIoNTiKaTON'a Chorea 

Synonym. — Hereditary chorea of adults. 

^ Tbb b a somewhat rare dbease, id which symptoms almost identical 
with those of iheumatio chorea, namely, involuntary spontaneous movS' 
meats, ataxy, paresb and slow and slurring articulation, gradually appear 
in adult life, and usually about the age of 40 years, and are accompanied 
by prcigressive mental failure, with delusions and snicidal tendency. The 
choreic movements are seldom severe, bat the isco-ordination may bo nell 
marked. Maniacal ontbursts are not uncommon. The dbease olways 
progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
IS entirely unavailing. It is a familial disease, and the transmbsion is direct 
from parent to child ; but if a generation escape the malady, it ECema not to 
reappear subsequently. Sporadic cases, m which no heredity can bo traced, 
do, however, occur. The sexes arc equally aCected. Fcrther than the 
heredity no causal factors are known. The morbid anatomy consists in a 
slow progressive degeneration of the nerve-cells, basal gangba and of the 
cerebral cortex, with consecutive atrophy of the convolutions, neuroglial 
overgrowth and meningeal thickemog. 

ArorLECTiFORU Gqorea 

This title haa been given to rare cases of chorea of sudden onset in elderly 
subjects. The involontary movements aro usually unilateral, and are often 
of great severity and large ninphtude (hetniballlsmus). 

In cases of thb dborder examined after death thrombotic softening or 
htemorrhage lias been found in the aubtbalaniic region, particularly in the 
corpus Lnysii. The mechanism by which small lesions in tliis situation give 
rise to such violent manifestations b not understood, but the occurrence of 
such cases is obviously of great theoretical importance. 
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Sekile Chobea 

A maladjr in which typical choreic movements constitute the chief feature 
ifl met with in elderly people, and is possibly due to a progressive neuronic 
degeneration in those regions affected in the other forms of chorea. It differs 
from Huntington’s chorea in the late onset, the absence of here^ty, and in 
the absence of mental changes. 


MYOCLONUS 

Synonym. — Faramyoclonns multiplex. 

The characteristic symptom of this very rare condition is the occurrence 
of sudden shock-like contractions of the muscles, which may vary in intensity 
from simple fibrillary twitching to contraction which causes a violent move- 
ment of a limb. The movements are often symmetrical, and are especially 
incident in the proximal muscles of the limbs. 

iEtiology.— The malady appears in children usually between the ages of 
6 and 16 years, while in adults it commences between the ages of 25 and 
40 years, ^ Both sexes are liable to tic affection. Many instances, in wUch 
several children of the same parents have been affected, have been recorded, 
and in a few the malady has been transmitted tbrongl several generations. 
Nothing farther is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since m;^oclonus Is further associated with epilepsy 
and with progressive mental failure. 

Symptoms.— The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble the movement resulting from a single 
faradic stimulus. Each movement commonly involves a single mnsclo only, 
and it may concern no more than a few fibres, resembling then the fibrillary 
twitching common in progressive muscnlar atrophy. In other cases, many 
muscles may be implicated in the shock-Ukc spasms, which may be of so 
violent a nature as to throw the patient to the ground. The distribution 
of the contraction is never determmed b^ that of the nerve supply, nor do 
the muscles contract according to their synergic association. Myoclonic 
movements are irregular as regards rhythm and range of successive move- 
ments. The upper limbs are more affected than the lower, and the proximal 
parts more than the distal, while the periphery, the hand and foot, often 
escape. Voluntary muscular effort nsually checks the myoclonic movements, 
but in rare instances it excites or augments the spasm. The electrical 
excitability of the muscles is unaltered, and there is no muscular wasting, 
but the mcchamcal excitability of the muscles is increased, and percussion 
of a muscle may evoke the spasms. The sphincters are unaffected. The 
reflexes, both superficial aud deep, are normal. Sensory phenomena are 
absent. Speech may bo seriously interfered with when the muscles of jaw, 
tongue, pamte and larynx are implicated, and spontaneous laryngeal and 
pharyngeal noises may occor. The ocular muscles seem never to bo the 
seat of the movements. Epileptiform convulsions are present in some cases. 

Diagnosis. — This is not difficult since the simple shock-like movements 
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in BjTnmetrical muscles, ^tbout any tesemblancc to volitional movements 
and entirely destitute of rliTtbrn, occur in this disease alone. 

Course, Duration and Prognosis. — ^Myoclonus, as a rule, is a slowly 
progressive affection up to a certain stage, and when this is reached it may 
remain stationary for years, La\Tng little tendency to shorten life, .death 
tdtiraatcly occarrieg from soma other disease, without any period of feedom 
from the spasms. Karcly the disease has ended fatally within a few months 
of the onset, with progressive mental failure and coma. 

Eecovery may take place spontaneously, or os a result of treatment, but 
the affection is very prone to recur. 

Treatment. — Every available measure should bo nsed to improve the 
general bodily condition so ns to bring about a more stable condition of the 
iier%'oua elements, by improving theu nutntion. Sedntive.s may be tried, 
but are seldom of valne. It should be borne in mind-tb.at the malady is an 
intractable one in proportion to ibe time the symptoms have persisted, and 
that some cases recover spontaneously. 


SPASMODIC TORTICOLLIS 

Definition.— A disease of the nervous system, cliaracteriscd by tonic 
and clonic contraction of the superficial and deep muscles of the neck, enueing 
the head to assume either a p^itiou in which it is turned to one side ana 
upwards, or a position of marked retraction (rctrocollic spasm). It is more 
corccetlr to be regarded a« a dbturbanco of movements than of muscles, 
and perhaps, physiologically considered, it may be spokcu of os a disorder iu 
the carriage of the head. This carriage is a more complex and higUy co* 
ordlsated functioa In the erect posturo than in the quadrupedal posture ; 
it is a function peculiar to man, and in this scdsc b of recent evolutionary 
development. We may perhaps see in tbb a factor determining its frequent 
derangement, as in spasmodic torticollb. 

iEtiology. — The disease is most frequently met with in middle-aged or 
elderly subjects, but it may occur at any age from puberty onwards. It is 
twice as frequent in females a.<i in males. The causation is most obscure. 
Not infrequently neuropathio bcxedity, such as epilepsy and insanity, eibts, 
and the patients are often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged niisiety, and general ill.health have frequently 
preceded the on»et of symptoms. Less often local strain, or injury and 
exposure to cold, li.ave been the presumably exciting causes. In a few 
c-ascs it appears to develop from an occupation neurosis ; it developed, for 
instance, lu a tailor who in drawing each stitch had the habit of makmg a 
short jerldog movement of the head to one side. It occasionally occurs as 
a symptom of hysteria ; but such cases should be carefully separated from 
those m which there b no hysterical tnamfcstation. na being more eusccptihle 
to treatment and having less tendency to recur when once cured. A tcirti- 
collic movement may occur ns a variety of tic. Typical torticollis may occur 
as the end-result of letbargic encephalitis. 

Pathology, — No morbid nnatomical changes have been found. On 
account of the involvement of several muscles, elTcctmg special movements, 
in thb disease (as is well instanced by the over-action of the frontalb in 
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retro collio spasm, for rctractioa of the head is always normally associated 
with raising of the eyebrows in the act of looking up), it is probable that 
torticollis is due to disorder of those centres which direct such associated 
movements of the affected muscles. 

Symptoms. — The onset is mually insidious, but in nire cases may be 
quite sudden, as in the case of a man aged 40 years, who, when walking along 
a London street, suddenly turned his head at the sound of an accident which 
shocked him severely; he was unable to turn bis head Lack without using 
his hands to do so, and he subsequently developed the most severe torti- 
eollis. The initial symptom is always spasm, which may be cither tonic or 
clonic, and frequently both forms of spasm are combined in the same case. 
In the tonic form, the head is retracted and the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaleni 
and the face muscles, may become involved. The spasm, except lu tlie 
earliest stages, alwaju involves muscles of both sides of the neck. Where 
the bilateral invoU’ement is general and equal, the rotation of the head 
does not occur, but it becomes strongly retracted, and tho condition is then 
known as retrocoUio apasm. Such retrocoUic spasm is always accompanied 
by marked over-action of the froutalcs, the akin of the forehead being torown 
into transverso wrinkles. lu the clonic variety there is jerking movement 
of the same muscles, usually associated with some degree of tonic spasm. 
The eyes do not follow tho movements of the head in the jerkings. The 
muscle primarily involved is the stemo-mastoid, the action of which Is to 
incline the head forwards and towards the ahoulder of the same side, and 
rotate the face to the opposite side. The next dhisclc involved is the splcnlus 
of the opposite side, wmch inclines the bead backwards and rotates tne face 
towards its own side, its rotatory action thus coLncidlng with that of the 
opposite stemo-mastoid. When the spleiui of both sides act together, the 
head is strongly retracted. Next to lAi affected are the upper parts of the 
trapezii and tho deep neck muscles, and with further spread of the spasm, 
any neighbouring muscles of the shoulder and upper extremity may be 
affected. Sleep causes cessatiou of the clonic spasm, but not always of the 
tonic spasm when the case is severe. The spasm is always increased by 
fatigue and excitement. There is no wasting of the muscles involved, but 
on the other hand, they may be even hypertrophied if the spasm has existed 
for long, and their electrical excitability may bo increased. The amount 
of pain associated with tho spasm varies greatly. There may be a slight 
feeling of cramp only, but usually there is a great deal of aching pain, which 
may radiate down the arm and into the sido of the head, and make life unbear- 
able to the patient. More rarely, sharp neuralgic pains are present. 

The course of the disease, which has no tendency to shorten life, is chronic 
exacerbations and remissions under treatment being common, and recurrence, 
after temporary cure, frequent. 

Diagnosis. — This is usually quite simple. Fixed positions of the head 
associated with spasm occur in disease oi the cervical spine, especially in 
spinal caries, and ate also associated with enlarged lymphatic glands in the 
neck. The local signs of these conditions, however, are characterisric. 

Treatment. — Spasmodic torticollis is a most intractable condition, end 
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in many cases temporary alleTlation b all tbat can be secured. It is naaally 
best to begin treatment by rest in bed, the patient lying supine with the 
bead low and between sandbags or pillows. The regular administration of 
phenobarbitone, or of chloral and bromide may then bo tried. Many years 
ago Bastian claimed good and permanent icsnlts from a continnons narcosis 
lasting 3 weeks and induced by chloral hydrate. Probably a combina- 
tion of rest os above described, together with massage and resistance exer- 
cises is the most useful line of treatment. In some cases the application of 
n plaster mould, fixing head and ehouldcts, and worn for one or more months, 
or a more easily remen'ed and lighter metal snlint will give complete respite 
from muscular spasm while it is worn, ana very occasionally permanent 
respite after removal. In Revere and disabling cases thU is well worth trial. 
Surgical lueasuies (tenotomy, excision of the stemomastoid, posterior root 
section) have all proved disappointing and are not to be recommended. 
Except in ca«c3 of nystcrical origin, psychological treatment is without effect. 

There is a eongenitnl form of torttciMU which is of a very different nature. 
The disease is prenatal and analogoua to congenital talipes, the eterno- 
mastoid alone is ailected, and neaily always that of the right side. Such a 
muscle is frequently ruptured during birth, and this has giv'en rise to the 
opinion that the birth injoiy and subsequent heematnma of the muscle were 
responrible for the torticollis. In many of these cases there is marked facial 
asymmetry, the face being etnaller on the side of the affected stemo-mastoid. 
This assodatioQ points strongly to some defect in the serve centres of the 
medcih. 

Treatment consists in tenotomy of the contracted muscle. 


THE TICS 

Synonym. — Habit spasm. 

Definition. — .\ group of maladies characterised by the occurrence of 
(1) sudden, rapid, twitcfa-like, involuntary co-ordinated movements, always 
of the same nature and in the same region ; or of (2) sudden psychical pheno- 
mena, imperative ideas and explosive utterances ; or (3) ofatramofdelibeiate 
highly co-ordinated actions produced by an imperative idea. Any com- 
bination of these phenomena may occur. 

The tics are both istiologically and clinically related to spasmodic torti- 
collis. into which some of the motor tics gradate. A torticollio movement 
may occur as a tic, and it may in rare cases pass over into an established 
torticoUis. 

The ties may be eonvemcntly divided lor clinical purposes into the follow- 
ing groupi, between which any combinations may occur : 

1. The diuical picture is made op by the occurrence of sudden twitch-like 
co-ordinated movements, which resemble reflez or defence movements. The 
movement is always of the same nature and occurs in the same region, though 
several different tics may occur in the same patient. The usual region affected 
is the face, with the pharynx and larynx, the neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course— 
Simple Tic. 

2. The spa.<iniB are more seven and complicated than In simple tie, and 
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imperative ideas and explosive utterances are common and important 

S tems. The condition is met rnth soon after puberty, and moro com- 
/ in males— Convulsive Tic. 

3. There is no spasm or other motor manifestation, bat the psychic tic 
is expressed by uncontrollable imperative ideas, explosive utterances, arith- 
momania, etc. — Psychical Tic. 

TAe are expressioos of unrest and of cmharnissoieut in consciousness 

in a nervous system •which is highly sensitive and not too stable. There is 
always the desire to relievo the emfcarrassment by the occurrence of the tic, 
and a feeling of relief when it has occurred, coupled often -with disappoint- 
ment at the failure of its Buppression, 

■\Vhil6 the more simple forms of motor tic from their pattern suggest 
strongly that they were originally associated with some peripheral irritation 
from the conjunctiva in the case of a blinking tic, from the nose in a case of 
snufRing tic, and from the larynx in a case of laryngeal tic, and that constant 
irritation from these regions has set up a habit, yet it cannot be too strongly 
pointed out that in many cases no each peripheral irritation precedes the 
onset of tic, and the irritation and cause come from within the nervous 
system alone. 


1. SIMPLE TIC 

Synonym.— Habit spastn. 

This Is a common disorder of Uto childhood, the majority of the cases 
oceuRlng between the fifth and the tenth year. Both sexes are prone to the 
condition. The onset mav be preceded by deterioration of health from any 
cause, and sometimes fright and emotion bring on the tic. Often the malady 
arises in perfectly healthy children withont assignable cause. The children 
arc usually Ughfy strung and iutcUigeot. U is a rare oveut to see a dull 
and backward child with a tic. 

Symptoms. — The recurring tic appears somewhat suddenly, and may 
reach its height in a few days. The movements are of the nature of a simple 
act. They occur suddenly and wiUiout warning, and are executed rapidly. 
Usually the movement is of one kind only ; but sometimes several movements 
coexist. The common rite of the spasm is the head, face and neck. Blink- 
ing, winking, alternate elevation and doprearion of the eyebrows, ride to 
side movements of the mouth, tossiog the chin tu the air, sudden movements 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
soimd, are of frequent occurrence, while any movement of the head upon the 
shoulder, torticoUic movements, shrugging of the shoulder, and any move- 
ments of the arm may be met with. Respiratory movements are often 
associated with those occurring in the tongue and larynx. Tic affecting the 
legs is much less common. The movements cease during sleep. Generally 
a variable time of some length separates the individual movements, but in 
severe cases these may follow one another almost unceasingly. They are 
increased by excitement and by observation, and can usually be controlled 
by the will, but only for a limited time. 

Diagnosis. — The movement of tic is so peculiar that it cannpt be 
confused with any other spontaneous, involuntary movement. It is the 
same movement, repeated with very rapid execution, in the same place. 
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It ia short and sharp, Ilhe a twitch. In chorea the movements are slow 
compared with those of tic, and are irregular in nature, in time and in place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recover much mote quickly under treatment, and two or three 
months saiBccs in most cases to see the end of them. The longer a tic lasts, 
the more difllcult it is to cure. In the rarest cases only docs a tic of this 
nature persist or merge into one of the more severe forms. . 

Treatment. — A scrutiny of the gcneml health should be made, and any 
defects attended to. Sfatters of hypene, diet, edncation, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child's defects, and anything tending to increase self-consciousness should be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
corrected. Restraint and discipline should be kindly taught, and an orderly 
life followed in which the child w happy, and in which his time is full^ and 
congenially employed. In severe cases only is it necessary to interdict all 
physical and mental e.\crtion and excitement, and enjoin rest in bed, and 
these measures should only be emploved for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any ease. Tonics ore often useful. 


2. CONVULSIVE TIC 

In tins malady, which was first described by Gilles de la Tovetta, and 
which bears his name, the same movements os are met with In simple tic 
occur; but they are more severe and more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
pyehie tics, which cause irreustible impulses, among which arc explosive 
ntterances, repetition of words, sounds and gestures, and also imperative 
ideas. 

Etiology. — The stigmata of plyrical and mental degcncr.acy arc rarely 
absent, neuropathic and eoinctim'*B direct heredity is often present. The 
malady is said to be more common lo males, and is met with more often in 
France than in England— where it is a rare disorder. The symptoms appear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or mental nbocLs or acute illnem of auy kind. 

Symptoms. — The spasmodic movements resemble at first those of simple 
tie in their nature and rapidity, aod favour the same site-s ; but they arc not 
restricted to the repetition of the same movement, but successive inoveraenfs 
may vary wid«ly id jxisilion aud extent and sometimeB involve the whole 
musculature of the bodv. The great variety of facial grimaces, head jerking, 
gmlcsque attitudes and ridiculous pantomime which may occur in this affec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not contiuoal as in the simple form. It occurs in the form of bouts in 
which the same pantomime is reproduced. Th»se arc often excited by ol»erva- 
tion and emotion. They can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with hall sucmss- 
ful efforts to control them that he ceases to make the attempt. Between the 
attacks the patient seems quite notmol. The psyehio phenomena are tbs 
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same as m psjrcliical tic, about to be described, and tbe treatment of the two 
condition: is identical. 


3. PSYCHICAL TIC 

Id this condition there is no muscnler spasm ; bnt the sudden event takes 
the form of explosive utterances, imperative ideas and impulsive acts. This 
condition often occurs as a part of convulsive tic. The exclamatory tic 
consists of some sound or word or ^oup of either, which is babitunlly uttered, 
with complete irrelevancy of time, place or sense. Sometimes the words 
are of an obscene nature aud cause the preateet distress to the patient, %vho, 
often of innocent mind, is never safe from potting himself to shame. The 
utterances may be single, or may be rep«‘ated over and over in rapid succes- 
sion. Ivcholalia, which is nn uncontrollable impulse to repeat sounds heard, 
or to repeat words whicli tlie patient or oth'^rs hsvp just spoken, may be 
met with. The great characteristio of the condition is that though the 
patient desires above all oth**r things to prevent their occurrence he cannot 
do so by any effort of will. Other symptoms that are comraonly met with 
in this condition ore imperative ideas and impulsive acts of all sorts, and in 
general tho svmptoms of a severe obsessional state. 

Diagnosls.—Both in the convulsive and csycbiral tics the diagnosis is 
placed beyond doubt, both by tbe nature of tbe movements and by the 
peculiarity of the psychic disturbance. 

Prognosis.— Permanent recovery liaa occurred from both these condi- 
tions ; but such an event is rate. Most of the coa->r follow a downward course 
despite treatment, and many end in suicide or insanity. 

Treatment.— Oeneral tonic treatment, with change of circumstance and 
kindly moral and physical discipUne, with healthv pursuits and oongenia! 
intellectual and physical ocenpation are the most likely to benefit. The 
psychiatric treatment is that of the underlying obsessional state. 


OCCUPATION NEUltOSER 

Synonyms. — Craft Palsy ; Occupation Palsy ; Occupation Cr.amp. 

Definition. — A peculiar malady determined by the habitual use ot one 
set of muscles for the constant repetition of on act of abort range, to the 
cxclosion of acts of wider range and acts involving a different set of muscles. 
The symptoms arej (I) local pain in the muscles concerned; (2) locai 
spasm of the muscles ; (3) loss of volitional control of the range and nature of 
the movements ; and (4) weakness of the movements. These symptoms may 
occur separately or together. 

Etiology. — ^The variety of names by which this group of disorders has 
been known reflects the uncertainty and change in views as to its aitiology and 
pathogenesis. Certain facts arc, however, generally agreed. (1) The disorder 
is apt" to arise in any occupation involving rapid, repetitive movements 
of snort range by a small portion of the body, especially tbe band. Such 
movements figure prominently in the occupations of manu.sl writers, typists, 
telegraphists, musicians, seamstresses and many others. The movements 
concerned are always acquired, and necessitate a high degree of precision and 
co-ordination, bnt in the course of time become so automatic that in health 
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they arc carried ont Tnthoat atteoUoQ and elmosfc sabconsdously while the 
performer’s thoughts are concentrated on other aspects of his work. (2) They 
involve the rapid, repetitive action of email gtonps of muscles which may thus 
be supposed to be subject to especial fatigue. In many such occupations 
from 6 to 10 repetitive movements a second may bo executed. (3) No struc- 
tural ch.'inge in the cerebral cortex, nervous system or muscles has ever been 
demonstrated. (4) In the N'ost majority of cases the disability initially con- 
cerns only one set of stereotyped movements and the affected parts function 
normally in other activities even though these involve movements of com- 
parable rapidity and skill. Thus, the subject of writer’s cramp is able to use 
the hand normally for shaving, eating or even for playing the piano. In 
severe and intractable cases, however, other similar co-ordinated movements 
of the hand may gradually he drawn into the ambit of the disorder, especially 
if they concern the patient's definitive occupation. (5) The first manifesta- 
tions of the disorder are likely to make their appearance when the individual 
is called upon to exceed a certain level of performance, or after any physical 
or psychological event which may lower the patient’s normal level of efB- 
cienuy, (6) 'The more searching the inquiry, the greater is the number of these 
cases that are found to show evidence of predisposition towards psychological 
instability. In a study of telegraphists’ cramp in 1927 this was estimated to 
be as high as 75 per cent. (7) Faulty training in the use of the instrument, 
e.ij. the pen, and bad design in machinery, e.y. certain varieties of Morse 
transmitters, predispose to the disorder in operatives concerned. 

Opinion has gradually moved away from the original conceptions of the 
disorder as being due to structural change or uncomplicated ph^ical fatigue 
towards the view that it is primarily psychogenic. Causative factors arc 
no doubt numetoua and often multiple, and both physical and psychological 
in nature, but in their sammatiou they result in the breakdown of the smooth 
execution of a 6tereot}’pcd movement, and ultimately lead to the setting up 
of n faulty habit closely akin to a stammer or a tic. 

Symptoms. — These are of two orders, namely : subjective, consisting 
of discomfort, pain aod the sense of fatigue; and objective, comprising 
mu'^cular spasm and the abnormalitieB of movement arising from it and from 
the effort to avoid both pnm and sp-nsm. In aome subjects pain, in others 
spasm predominates. 

The onset is gradual. In the case of writer’s cramp the movements of the 
]>cn become inexplicably difficult and tend to be irregular, the strokes extend- 
ing too high or tro low. The subject tbeu finds himself grasping the pen with 
excessive force, and the correct adjustment of the finger ends becomes bard 
and apt to fail, the index slipping off the penholder. This he tries to correct bv 
a stiff firmer grasp. The hand then begins to ache, and feeb heavy and tftcef. 
With the passage of time all tliese symptoms increase, and the writing become.'* 
more irregular and the nib is dnveu more firmly into the paper which it 
penetrates, the ink spluttering over the sheet. Some tremor may develop 
m the limb. As the condition grows worse, the cramp appears more and 
more readily when writing is started, so that even taking the pen in the hand 
may evoke cramp. At the same time, other fine and repetitive movements 
of the hand may be performed with normal case and facility. ITie pain 
which in varying degree accompanies the cramp tends as the affection grows 
worse to spread from the small band muscles up the limb until the whole 
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arm and shoulder ache. With variations dependant upon the details of the 
movements involved, comparable disturbances are seen in the other varieties 
of the disorder. 

Diagnosis. — ^From what baa been said of the character of the symptoms 
in these forms of cramp, of the mode of their production a particular 
movement-complex, and of their occurrence in the absence of signs of organic 
nervous disease, it seems reasonable to state that errors of diagnosis should 
not occur. 

Nevertheless, errors are not infrequent and consist in the diagnosing of 
writer’s or of telegraphist’s cramp when in fact some organic affection is 
present. Paralysis agitans, with lilllc or no tremor, and post-cncephalitic 
Parkinsonism provide fruitful sources of error. In the clinical picture thus 
presented, the initial symptoms may involve the right atm and hand, and 
at first consist in a difficulty in the normally r.apid and free performauce 
of fine movements. Not unnaturally the handwriting may be affected early. 
It becomes slow in performance, spidery and progressively smaller, and the 
effort to continue writing maj be irk^rne and even painful. The total 
clinical picture in snch a cose is made up of such small deviations from the 
normal that the inexperienced or careless observer may miss them and may 
note no more than the patient himself has noted ; namely, that it has become 
difficult and uncomfortable to write. Amongst other organJo conditions 
which may be encountered under the erroneous ^agnosis of writer’s or 
telegraphist’s cramp ma.7 be included cervical rib, any organic nervous 
affection which ii^airs find band movements, artliritb, and painful affec- 
tions of muscles. The general principle which underlies accuracy of diagnosis 
here as elsewhere b careful and systematic clinical examination. 

Course and Prognosis.— In a yonng subject, who shows signs of the 
malady during training or soon thereafter, the outlook b hopeless with regard 
to continuance of the occupation, and the progress is from bad to worse. In 
older subjects the course varies greatly. Some cases recover completely 
and permanently, even though they continue with the occupation. In 
others — and this class is much larger than is usually supposed — the condition 
of cramp becomes stationary, and persists though not in dbahling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
reappear with every change of occupation. In a few cases the patients 
become incapacitated for all the finer movements of both hands. The prog- 
nosis b usually serious ; but a correct forecast can only be made from the 
hbtory and progress of each individual case. 

Treatment. — ^Tbe icsponsibUity and costliness which the Compensation 
Act entails upon employers are slowly enough but surely leading to the aban- 
donment of those instnimento, the manipulation of which may produce cramp. 
Good teaching of unconstrained methods of manipulation and encourage- 
ment of ambidexterity in all the occupations concerned are important 

E rophylactic measures. Long hours and the speeding-up of work should 
e avoided. After long absence from work, the work should be gradually 
resumed and not recommenced at full pressure. When the malady appears, 
rest and change of work afterwards are absolutely esseuti.'il. ^ Long-continued 
rest, be it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemploy- 
ment decreases the stability and the aptitude of the mechanbm. 
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General treatment conasts of the removal, when posable, of adverse 
factors in the patient’s environment, such as uncomfortable working con- 
ditions, poor light, excessive noise, and sources of personal friction. Full 
attention should be given to all aspect of the subject’s physical well-being. 

Psychological treatment may play a valuable part in relieving the under- 
lying anxiety and tension, and In enabling the individual to make a better 
adaptation to his surrounding, and whenever necessary in giving guidance 
as to a change in occupation. Careful selection of personnel in occupations 
liable to the disorder is of great value in eliminating those with special pre- 
disposition to this form of breakdown. 

^Vhen attention has been given to these factors re-edneation of the move- 
ments themselves can profitably be attempted, particularly in the variety of 
the disorder most often encountered in general practice — namely, writer’s 
cramp. A specially large pen or pencil should bo used, and held loosely and 
comfortably in the natural writing postnre At first the patient should 
practise drawing straight lines from left to right with easy movements of 
the forearm. Kext, while the same bario movements are roalntamed, the 
lines should bo made wavy by aroiiltaneous movements of the wrist. Then 
the waves should bo regularly interrupted so that they become scries of 
pot-hooks, m’s and n's. From this by gradual stages the smooth execution 
of other letten may be achieved. 


LOCAL LESIONS OF THE SPINAL CORD 

INTRODUCTION 

For lesions of the spinal cord the general rule apphes that examination 
of the nervous system enables us to detennine the nervous structures which 
arc nfTectod and also the site of a lonon, but in onler to determine the nature 
of the lesion wc are dependent on information obtained from other sources, 
namely, (1) the history, (2) the general examination of the patient, and (S) 
epecial tests. 

There arc many morbid affections in which the spina] cord is damaged 
Only in a short portion of its extent, and it may be of the greatest importance 
to determme the exact site of the lesion. 

The functions of the motor and sensory tracts ore usually to a greater or 
less degree^ interrupted by the lemon, and it is possible by examination of 
these functions to determine the somatic level below which mnscnlar weakness, 
spasticity and reflex disturbances exist, and below which sensory functions arc 
impaired. By these means the level of the lesion can be determined approxi- 
mately. Secondly, the motor, sensory and reflex functions of the inoiviclual 
segments of the cord are known, and &oa this knowledge it is possible to 
determine more precisely in which aegmenta of the cord function is abolWied 
or impaired, and therefore at what preoise level the lesion is aitnated. 
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Motor Tract Distubbakces— Spastic Parapirou 

Motor stjrrxfiloms. — Interruption of the pyramidal tracts produces spastic 
weakness in parts below the lesion, which, when fully developed, constitutes 
the picture of spastic paraplegia. Tho clinical features are : (1) Diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution of 
muscle tone, and in the attitude of the limbs ; (3) changes in the tendon and 
skin reflexes ; and (4) the occurrence of certain involuntary and reflex 
movements. 

The phenomena of spastic paraplegia have been analysed by Walshe as 
follows : It is essential to remember that the muscles of the lower limb arc 
divided into two distinct groups, namely, the’ flexors and the extensors, and 
that tho mnscles which dorsiflex the foot and toes are physiologically flexors, 
while the corresponding plantar flexors arc extensors. In all that follows 
these important muscles will be grouped according to this nomenclature. 

1. Loss of voluntary power varies from slight weakness of one group of 
muscles to complete paralysis of both limbs, and depends on tho degree of 
damage to the_pyramida| tracts. It usnally begins in the distal segments of 
the limb, and is greater in the flexors than in the extensors. Dorsifiexion is 
the earliest and remains the most severely impaired movement. 

2. Tho tone in all tho muscles increases early, and is greatest in the 
extensors. Hence an early symptom is generalfy stiilDess of tho limbs, 
especially a difBcoIty iu flexiug them. If the limbs arc handled passively, the 
zesistanco to flexion is found to bo greater than to extension. It is greatest 
at the beginning of a passive movement and decreases suddenly iu a way 
that has given rise to the expression “ clasp-knife rigidity.” As power 
^mimshes spasticity increases, until at length the limbs ore held constantly 
in an attitude of complete extension. This combination of weakness and 
spasticity with extended lower limbs is known as “ paraplegia in extension.” 

As the damage to tho cord increases, and when certain extra-pyramidal 
motor tracts ore affected, the extensor muscles gradually lose their excessive 
tone for which connections with the brain-Btem through these extra-pyramidal 
tracts are essential, while the tone in the flexor muscles, which depends on a 
reflex arc which is purely spinal is retained. The result is that the knee- 
and ankle-jerks, which indicate tone in extensor muscles, are lost while the 
reflexes from flexor muscles (hamstring-jerks) persist. At the same timo, in 
some cases, the limbs are gradually drawn up by the unopposed action of the 
flexors. This combination of weakness and spasticity with flexed lower 
limba is known as *' paraplegia in flexion.” At first, the flexed position is 
occasional — flexor spasms ; later, it becomes constant, but is still due entirely 
to excess of tone in the flexors ; and ultimately, contractures occur in the 
mnscles, and the deformity becomes permanent. 

Exaggeration of tho tendon reflexes is a constant early sign of spastic 
paraplegia. The abdominal reflexes below the level of the lesion and the 
cremasteric reflexes are lost early. The normal plantar reflex is also lost, 
and is replaced fay a different Und of reflex — ^Babinski’s sign, tho “ extensor ” 
plantar response. 

While the limbs arc still rigid in extension, the commonest involontary 
movement is a spontaneous clonus of the extensor muscles, in which the 
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wBolo limb trembles, ss it does when aokla clonus is elicited ia a case with 
matted spasticity. In the later stages, when the extensor muscles are be- 
ginning to lose their lone, a ucw kind of movement appears, ia which tho 
limbs arc drawn up suddenly from thno to time by on involuntary contraction 
of the flexor muscles — flexor spasms. Further, by approp^tc stimulation 
many reflex movements can be produced in the paral^d limbs. The most 
important of these ia the *' flexion reflex of the lower limb.” This is cb'cited 
most easily by stimulating the outer border of the sole by firm pressure or a 

§ in-prick, and in its complete form consists in fiexion of the hjp and knee, 
orsiflexion of the foot, and an upward movement — so-called extension but 
physiological fiexion — of the great toe. ^Vhen the damage to the motor 
tracts is slight, when the limbs are rigid in extension and the movement of 
flexion is prevented by the hjmertonua of the extensors, or when almost all 
reflex acti^ty has disappeared, the reflex appears in its minimal form. A 
part of this minimal response is an " extension ” of the great toe. The normal 
“ flexor ” plantar response ia obtained from the sole alone. The pathological 
reflex, of which the *' extensor ” response isa part, may be obtained not only 
from the sole, hut when well developed by stimulating the skin and deeper 
structures on any part of the lower limb. In the light of this the nature of 
many reflexes which have been described as isolated signs of pyramidal tract 
disease, e g. the “ extensor ” plantar response, Oppenheim’s and Gordon’s 
signs, and many others, become clear. In all of tnem a stimnlos is applied 
to some part of the lower limb, and the response is a flexion reflex, wnose 
most obvrons com]>oRent is *' extension ” of the great toe. It is unfortooate 
that the term “ extensor response ” u commonly used to describe a movement 
which is physiologically one of flexion. 

Seksosy Tract DismuJANCEs 

The level of the lesion may bo detemioed approximately by ascertaining 
the highest point at which sensation is impaired, but m general, for reasons 
which will be given, the exact site of the lesion is usnally several segments 
higher than the level determined by this jnetbod. When tho two sides of the 
cord are affected nnequally the anxsthesia is confined to one side or extends 
higher on one aide than on the other. In many instances reliance has to be 
placed on the disturbances of paiu and temperature sensation and it must be 
Lome in mind (1) that the spino-thalamic tract in the antcro-Iateral column of 
the cord is concerned with pain aud tciDperaturo sensation on the opposite half 
of the body, and (2) that the fibres crossing the cord to join it do so with 
different dcgreca of obliquity at diOerent parts of tho cord. In the lumbo- 
sacral enlargement the pain and temperature fibres cross slowly and in fact 
clinical experience snggests that they have not token up their new porition 
until they reach the twelfth dorsal segment. In the mid-dorsal region the 
decussation of pain and tcmpeiatore fibres is complete one segment above the 
point of ent^ of the root by which they reach the cord. At higher levels 
crossing again takes place more slowly, until in tho upper cervical region 
impulses which enter together in one root ascend through bve or six segments 
betoro all of them reach the oppoaHe side. At all levels pain crosses most 
quicl^, then cold, then heat, and touch slowest of all. 

len the posterior columns of the cord are involved in the lesion, loss of 
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sense of positiou occurs in the feet and legs with resulting ataxia. Disturb- 
ances of posterior column sensation cannot be used for localisation in the 
dorsal portion of the cord, but in the cervical portion the disturbances of 
postural sense in the different fingers may be of localising value. 

Bbown-Seqoakd Stndbome 

^Vhen a lesion affects one half of a segment of the spinal cord it interrupts 
(1) the pyramidal tract conveying motor impulses for the lower limb on the 
same side, and (2) the spino-thalamio tract conveying pain and temperature 
impulses from the opposite side of the body below the level of the lesion, and 
(3) the posterior column conveying sense of position impulses from the lower 
limb on the same side as the lesion. Consequently a local lesion affecting 
one half of the cord produces a syndrome, described by Brown-S^quard, 
consisting of loss of power (with spasticity) on one side, and Joss of pain and 
temperature appreciation on the other side, below the level of the lesion ; 
and, if the posterior column is involved (and it often is not), loss of sense of 
position on the same side as the weakness. 

The Brown-S^quard syndrome most commonly results from lesions in 
the thoracic portion of the cord. Occasionally it occurs with lesions in the 
cervical portion, and then the upper limbs os well as the lower may be involved. 
It does not occur with lesions in the lumbar or sacral cord, because, as has 
already been mentioned, the pab and temperature fibres have not crossed 
in these portions, and, consequently, with lumbar and sacral unilateral 
lesions all the sensory loss is on the same side as the weakness. 

SCOMEKTAL DUOXOSIS 

Motor locaUsa'im. — Each segment of the cord contains groups of autenor 
horn cells for several muscles, and most muscles receive nerve fibres from more 
than one root ; but as each muscle seems to have one main root of supply, the 
weakness, wasting and loss of tone vary in distribution with the segment 
affected. The muscles which suffer roost when the corresponding segment is 
damaged are named hereunder : 

O^. SaprsspioAtuj, iofruploatoB. Diceps.d»]toid, braehialu, sapinatorlongug. 
Cf. Iroofttors of forearm. Triceps, ezteowra of wrist and fiogcra. 
Cf Plexors of wrijt and fiogera. Small msscles of the hand. 
Intercostal muscles. D,;,. Uoscicsoftbe abdominal wall. Adductors of 

thigh, Abdactonofth)gIi,exteasoT8of]aiee. Hamstnngs. S,. Glntci 
— calf muscles. Sj Anterior tibialmosdea — ptronei — small mnsclos of foot. 

Wasting of the muscles in an intercostal space is a valuable guide, as the 
muscles of each space are innervated from one segment alone. If the lesion 
is at the level of the ninth dorsal segment the rectus abdominis is weakened 
below a point about an inch above the umbilicus. In such a case, when an 
attempt is made to raise the head against the resistance of a hand placed on 
the forehead when the patient is in the supine position, the upper part con- 
tracts and the umbilicus is drawn upwards (excursion of the umbilicus.) If 
the lesion is at the twelfth dorsal segment the entire rectos contracts, but the 
iliac regions bulge, owing to weakness of the lower part of the oblique muscles. 

Localisation by changes in the reflexes , — ^Above the lesion, the reflexes are 
normal ; at its level, they ate diminished or lost ; below it, the skin reflexes 




In lesions involriri^ the fifth cervical ecgmcnt of the cotd, such ns may be 
found in eyriDgoniyelta and in injuries associated with dislocation of the 
cervical spice, Italinsld has recorded that the supinator jerk may be abolished 
and replaced by finder flexion when the lower end of the radius Ls tapped. 
Thla is known as “ inversion of the radial reflex,” and is a useful locousing 
sign of lesions of the Bcgtnont in question. 
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Seiiiorii localisation . — The sensory areas supplied by each segment of the 
cord are shown in the diagrams on p. 1744, “ Root pains ” in the distribution 
of one or more of these areas form a fairly sure guide to the affected eegment. 
There may also be sensory loss or impairment over the same areas, and tTiU 
may be continuous below with the sensory loss the result of interference ■anth 
the sensory tracts, or there may be an interv'al corresponding to the distribn- 
tion of one or several aegmenta between the “ root loss ” at the affected site 
and the upper limit of the “ tract loss.” In many other cases there is a state 
of hyperalgesia in the segmental areas corresponding to the segment just 
above the lesion or to the affected segment itself if the lesion be a relatively 
slight one. 


Distubba^'ces op the Buaodeb and Rectum 

Emptjnng of the bladder is esbcntiaUy a reflex function, but in the normal 
state the reflex is voluntarily controlled, being inhibited or initiated at will. 
The detrusor musculature of the bladder wall Is innervated by para-sympa- 
thetic fibres from the second and third sacral segments of the spinal cord. 
The sphincter musculnturo is innervated by sympathetic fibres coming from 
a higher level, namely, from the first and second lumbar segments, with 
contributions from tbc third and fourth. The emptying reflex is excited by 
an appropriate degree of pressure within the bladder and it e^’ohes a eo* 
ordinated activity combining contraction of the detrusor with relaxation 
of the sphincter. Voluntary control over this rcfle.x is exerted through the 
upper motor neurones, and as long as one pyramidal tract is functioning 
perfectly, control of the bladder remains normal. VThen the function of 
Doth pyramidal tracts is impaired by a spinal lesion above the lumbar region, 
voluntary inhibition and voluntary initiation of the bladder-emptying reflex 
become imperfect. If spinal reflex activity below the level of the lesion is 
greatly exaggerated, as for instance, in many cases of disseminated sclerosis, 
the bladder-emptying reflex is hyper-active and with the impaired control the 
patient is unable to inhibit it and precipitancy of micturition results. In 
other instances the patient is unable to initiate the reflex when he wishes and 
may be able to pass urine only after long delay. While one or other form of 
disturbance usually predominates, they are not mutually exclusive and both 
may occur on different occasions in the same patient. Delay in micturition 
may go on to retention as a progressive spinal lesion becomes more complete. 

With sudden or rapidly occurring tract lesions above the lumbar region, 
associated as they are with depression of spinal reflex activity, retention of 
urine is the rule. As soon as the bladder becomes distended retention is 
' followed by overflow incontinence, and it should bo on invariable rule in all 
cases of incontinence to feel for a distended bladder in the abdomen.* At a 
later stage in many such coses spinal reflex activity increase.? and reflex 
emptying of the bladder may then occur at Intervals. The bladder may act 
spontaneously or the reflex may be initiated !>y pressure on the lower abdomen 
or by other means. Such reflex micturition is a useful aid in the management 
of a case of complete paraplegia, bnt it should be realised that emptying of 
the bladder by this means is always incomplete and leaves a considerable 
amoxmt of lesidnal urine. 

With lesions in the upper lumbar region of the cord, the vesical sphincter 
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is paralyecd and dribbling incostinencc restiUs. Lesions in the second and 
ttod aacial segments ot in tbe conespooding spinal roots intertnpt the aja 
of the emptying reflex and so cause retention, with a flaccid condition of 
the bladder wall. Lesions in tbe conns medullaria, wLcre there is a reflex 
controlling centre, prodnee the same effect. 

Control of the rectum is in nearly every respect similar to that of the 
bladder. Incontinence of fseccs usually occurs only after aperients have 
been taken ; retention expresses itself as constipation and may be relieved by 
regular enemata. 

SwEATrxQ 

With severe lesions of thcspinal cord.sweatingis eicessjvo on the paralysed 
parts of the body. If not evident it may be excited by cutaneous stimuli 
or by the injection of a small dose of pilocarpine {gr. |), and the level of a 
spinal lesion may be determined by this means by an observer who is familiar 
\rith the cutaneous segmental distribution. 

StJUFACE AWATOSiy 

If the cord is to be exposed at the level of the affected segments their 
relation to the spinous processes of tbo veriebrm must be known. The seg- 
mental localisation of a lesion having been obtained, the desired segment 
can be found as follows : In the cervical region of the cord, deduct one from 
the number of the segment— the sixth cervical segment is at the level of the 
fifth cervical spine ; in the uprar half of the thoracic cord, deduct two— the 
fifth thoracic segment is at tbe level of the third thoracic spine ; and down to 
the first lumbar segment, deduct three — the first lumbar segment is at the 
level of the tenth thoracic apme. The remaining segments of the cord arc 
shorter and so are further separated from theu corresponding vertebr®. 
The third lumbar segment is approximately at the level of the eleventh dorsal 
spine, and the first sacral segment at tbe level of the twelfth. The cord 
terminates just above tbe level of tbe first lumbar spine. 


Localisation by iNTBATnccAL Injection or Ltpiodol 
When the existence of a compressive lesion of tbe cord or its exact site is in 
doubt,- great help may be obtained by injecting into the thecal canal a fiuid 
substance which is opaque to X-rays, and the substance in common use is 
lipiodol. If one or two c.c.e. of ltpiodol be injected through the occipito- 
atlantoid ligament into the cistcraa magna of the subarachnoid space, it falls 
rapidly to the sito of obstruction, where it ia arrested, wholly or partially, and 
can be seen on the X-ray screen or film, m relation to the vertebne. A safer 
procedure is to inject the lipiodol by lumbar puncture and then, making use 
of a tilting X-ray table, to tilt tbe patient so that the oil runs towards his 
head. ^Vhen the lesion b us high as the cervical region, thb mananivre is not 
very eatisfactoir becansc of the discomfort caused to the patient by prolonged 
tilting. The oil will run more ra|Mdly within the theca u it b healed to just 
above body temperatnre by immersion of the phial in warm water for to 
20 minutea before injection. 
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General Manaoement op Paraplegia 

In all cases of severe paraplegia from spinal cord lesion in wliich sensory 
and spHncter functions are also impaired or lost, wbatever the nature of the 
lesion, there are certain general principles of treatment. The patient should 
be nursed on a fracture bed, with an air, water, or rubber mattress. The back 
should be attended to four-hourly, first washed with soap and water, then 
carefully dried, rubbed with surgical spirit or eau-de-Cologne, and powdered. 
These measures harden the skin and make it less likely to break down under 
the constant pressure of the body weight. The patient’s position should be 
changed from time to time to prevent the development of sacral bedsores. 
^Vhen there is incontinence of urine, as far as possible care should be taken to 
prevent the skin from becoming wet and soaden, and the toilet of the anus 
after defaecation should he careful and thorough. There are various remedies 
for the sacral or trochanteric bedsore when it develops. Separation may bo 
hastened by wet dressing of eusol, or sometimes by fomentations, though the 
latter should bo used with caution. The ulcer is packed with cusol gauze, 
or with an ointment of zinc oxide and castor oil. 'When it is clean and healing 
begins, it may sometimes be hastened by dressings of gauze soaked in red 
lotion. The heels should also be carefully watched for the appearance of the 
bccmorrbagic blisters which herald the development of a sore. Rings for the 
heels may avert them, and ale rings for the sacrum may also be needed. 


TUMOURS OF THE SPINAL CORD 
Synonym. — Intramedullary Tumours. 

/Etiology and Pathology. — Tumoursof the spinal cord while uncommon, 
arc not rare, and are encountered at all ages. According to Kernohan’s 
statistics the ependymoma, a tumour arising from the celb of the ependyma 
of the Central canal, is the commonest type, forming about half of the total 
number. Tumours of this variety are demarcated from the nervous tissue 
of the cord, and although centrally placed are capable of surgical removal. 
They arise most ftequently in the cervico-thoracio region and in the filum 
terminale. Various types of gliomata form the remainder of the total, the 
glioblastoma being the most common *, all the tumours of this group ate of an 
invasive character, devoid of any definite demarcation, and therefore in- 
capable of being removed by operation without gross damage being done to 
the cord. In addition to the tumours arising from the tissues of the cord 
medulloblastomas and oligodendrogliomas may bo found on the surface of 
the cord as seedlingmetastases from cerebral and especially cerebellar tumours. 
Various types of hremangioma are also found. 

Symptoms. — In the case of any patient presenting the signs of a local 
lesion of the ^inal cord of gradual onset the possibility of an intramedullary 
tumour should be kept in mind. _ , ■«. i- 

The symptoms often start nnilatcially, with weakness and stiuness of 
one leg, and at a slightly later stage a partial Brown-Sdquard syndrome is 
not uncommon. At all stages dissociated sensory disturbances are common 
on account of different degrees of involvement of sensory tracts. Root pains 
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are unusual, but local muscular wastiBg, corresponding to one or several 
consecutive segments, is ftequently present. Sphincter disturbances occur at 
n relatively early stage. 

The ccrcbro-spinal fluid contains a inodcrato excess of protein, and some 
excess of globulin. Qtuckenstedt's test does not indicate any blockade in the 
spinal theca imtil the tumour has reached such a size that it occupies most 
of the vridth of the theca. Unless the tumour is at an advanced stage, there 
may he no obstruction to the pasi'age of llpiodol, and even at a late stage the 
obstruction may bo only partial. The expanding mass within the spinal 
theca may cause tUnning of the pedicles of several conseentive vertebne, 
which may be apparent in the X-ray film, and in consequence of the thinning 
the interjieduncular distance on eacu affected vertebra is increased. 

Diagnosis.— This Las to be made from (1) other forms of spinal cord 
disease which produce paraplegia of gradual onset, and (2) compreasion of the 
cord from without. Of the former, disseminated sclerosis is usually the most 
difficult to exclude, and is the disease to which thoaymptoms of spinal tumour 
are most often wrongly attributed. The diagnosis of disseminated sclerosis 
is rarely justified unless there is ovidcoco of several lesions in the central 
nervous system, and if after careful eiaminstion of the whole nervous system 
all the and symptoms can be attributed to a single spinal lesion, the 
probability of tnmoor is greatly increased. Secondly, with tumour, the 
exacerbations and remUsions of disseminated sclerosis do not occur. Finally, 
in a case of tumour tbo cerebro-aptoal fluid may show a considerable increase 
of protein ; a moderate increase oowever (-06 per cent or less} does not help 
ill the differentiatioo. It should also be borne in miud that the spinal fluid iu 
an active case of dissemmated sclerosis occasionally givc.s a “ parctio *’ type of 
curve with Lange’s colloidal gold test, which does not occur in the case of 
tumour. Cases of supposed dissemioated sclerosis beginning after the age of 
45, especially in males, shonM l>e regarded with the greatest suspicion. The 
diagnosis may be narticnUrly difficult in cases of bEemaugioma of the cord, 
because m many of these there is evidence of two spinal lesions. 

Localised spinal syphibs may also closely simulate intraTnedullary tumour, 
but sueh cases are quickly recognised if the Wussermann reaction is performed 
on the cerebro-spinol fluid and blood os a routine measure. 

The diagnosis between intramedullary tumour and compression of the 
cord from without (cj by a meningeal tumour, or a neurofibroma) cannot 
usually Ik? made with confidence on clinical ground.^. Search should first 
be mode for evidence of those conditions which are known to cau«c com- 
preasion. Quiclcenstwlt’a test may, of course, indicate obstruction in the 
theca, but in many cases at the stage at which diagnosis is called for it gives 
an indefinite result, and X-ray investigation with lipiodol is then reqmrcd. 
If this reveals no obstruction, or if tbo picture obtained indicates a fusiform 
expansion of the cord with a little of the oil passing down nt the sides of it, 
the diagnosis of Intramedullary tumour may be accepted. In many cases the 
final diagnosis is made only by exploratory operation. 

Treatment. — Many ependymomas have b»*en succe'^fully removed by 
skilled nemo-eurgoons, the cord having been Incised between the pwterior 
columns. If exploratory operation reveals a gfioma or evidence of a h®- 
mangioma, eurgery can do no more to benefit the patient, and the treatment 
thereafter is that of parpnlcgia in general. X-ray therapy is incflcctive. 
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COUPRESSION OF THE SPINAL CORD 

In compression, the lumen of the spinel canal is reduced in a small part of 
its length and the spinal cord is injured at this point, cither directl7 
pressure or indirectly by interference with its blood supply. Nearly all the 
extramednllaiy lesions of the cord come under this heading. Except in cases 
of collapse of a vertebral body such as may occur in malignant disease, com- 
pression is in general a slow process, althongh in a nnmber of cases the sym- 
ptoms come on rather abruptly. A sudden process, such as fracture-disloca- 
tion of the epine, causes laceration rather than compression of the cord. 

Clinically, compression is characterised by n combination of two sets of 
phenomena, namely, local or root symptoms in the regions supplied by the 
roots arising from the cord at the level of the lesion ; and remote or cord 
symptoms due to interruption of the conducting paths in the white matter. 
Obstruction of the spinal theca may be inferred if Queckenstedt’s test (see 
pp. 1567, 1578) is positive. In addition, complete or partial obstruction is asso- 
ciated with an increase of protein in the fluid below the ob8tniction,and From’s 
sTOdrome (see p. 1668) may be present In most cases the fluid shows a slight 
degree ofxantho-cUiomia. X-ray examination after injection of lipiodol into 
the theca (see p. 1746) confirms or rcvealstbcsiteof the obstruction, and the 
ontline of the mling defect may give a valuable clue to its nature. 

^ Compression of the spinal cord may be the result of (1) conditions arising 
within the theca, the most important of these being meningeal tumours, 
neurofibromata and meningitis serosa circumscripta (arachnoiditis) ; and 
(2) lesions compressing the theca and subsequently the cord. Of the latter, 

. the most important are vertebral diseases, especially tuberculous disease of the 
spine and secondary carcinoma ; less common is a protruding intervertebral 
disc ; and rarer causes are extra-thecal abscess, Hodgkin’s disease, Faget’s 
and other forms of bone disease. 

1. Intbathecal Compbessiox 
Menikoeal Tusrouns 

Though fibroma and sarcoma are occasionally found, for practical pur- 
poses the “ meningioma,” or endothelioma of the dura, Ls the only common 
tumour arising from the spmal meninges. 

etiology and Pathology. — ^Tbe meningioma is a firm, oval, pinkish 
tumour of smooth or nodular outline. MTien impregnated with calcareous 
deposits the term “ psammoma ” was applied to it, and it may become so 
calcified as to be discernible on an X-ray film of the vertebral column. The 
incidence of these tumours is mainly between ^ and 60 years of age, and they , 
alTect women much more often than men. Their common site is in the 
thoracic region and they usually lie posterior to the spinal cord. _ 

Symptoms. — Pain of root distribution and of variable severity is usually 
the first symptom. It is aggravated, typically, by coughing, sneering, or 
straining. This is followed after some time by spastic paralysis of alow onset 
and steady uninterrapted progress, aflecting first one leg and then the other, 
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tte combmation and especially the coarse of these symptoms being almost 
pathognomonic, ^nsory si^ of similar slow course accompany the motor 
signs, or follow them after a brief interval. The sense of position may be the 
first to ^ disturbed, and give rise to nnateadinoss in walking and standing. By 
the time the patient comes under ol>ser\'ation the ccrebro-spinal flnid shows 
considerable increase in Its protein content and in the globulin fraction, 
and Quickenstedt’s teat is positive. If the tumour is in the cervical region, 
03 is unusual, all the foregoing changes are less intense, 

X»ray examination may reveal an ontline of the tumour at the level 
determined clinically, or, more often, it shows some change in the shape of 
the pedicles of the vertebral arches, or an increase of the interpeduncular 
distance. Lipiodol introduced into the theca is held np, and its border in 
contact with the obstruction displays the outline of the surface of the tumour. 

Diagnosis. — With such manifestations the diagnosis of meningioma is 
most probable, but the diagnosb from other forms of intrathecal obstruction 
is not certain until the tumour is seen at operation. The diagnosis from extra- 
thecal compression is usually easier. With spinal caries root pains aro rarely 
80 eevere, eigns of bone disease arc rarely absent, and the paralysis is usually 
bilateral from the lieginniog and is severe by the time sensory loss develops. 
The distinction from vertebral new growth is generally made or confirmed oy 
X-ray examination, but may for a time be impossible when bone eymptoms 
and X-ray signs are absent 

Course and Prognosis.— The growth is often extremely slow. Root 
symptoms may precede paralysis by months or even years, an^ the weakness 
may increase gradually for several years before walcog becomes impossible. 
Malignant growths arc fatal, and simple growths equally so, if not removed. 
Most pstients with simple tumours come to operation during the second year 
after the onset of the first symptom. The prognosis for recovery of power 
depends in part on the duration of the weakness in the lower limbs. Complete 
recovery may be expected if it has not lasted more than a year, and if sphincter 
control has not been lost. Recovery from severe paralysis takes from 6 to 9 
months. ’When the paralysisisoflongerduration, recovery, though gratifying, 
is rarely complete. Nevertheless, full return of power has been seen after 
tbrec years of severe paralysis. 

Treatment. — ^Ttus is obviously surgical. The mortality after operation 
for the removal of simple tumours is low iu skilled hands. During the recovery 
stage following removal of the tumour, the treatment after the operation 
wound has he^ed is that of spastic paraplegia in general (p, 1747). 

■NrunonmiDnATA 

etiology and Pathology. — Neurofibromata within the spinal theca 
affect both sexes and occur mostly in early middle life. They arise on the 
spinal nerve roots, and may be solitary or multiple. In coses of neuro- 
fibiomatoas the occunencc of smaU neuiofibromata on many of the lower 
spinal roots is the rule, although they may not give rise to severe symptoms. 
A neurofibroma may be situated partly within and partly outside the vertebral 
canal, the constriction at the intervertebral foramen giving tbe tumour a 
dumb-bell shape. Ilistologically the introthccol neurofibroma has a structure 
similar to that of the accousUe neuroma (see p. 1672). 
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Symptoms. — A neurofibroma compressing the spinal cord is ap to give 
rise to unilateral symptoms, and to the Brown-Sequard syndrome. Boot 
pains may be severe, and in some cases there are spasms of intense pain on the 
opposite side of the body below the level of the tumour resulting from irritation 
of the spino-thalamic tract by the growth. 

Diagnosis. — The unilateral nature of the spina! signs may suggest the 
iiatnre of the tumour. Also, neurofibromata cause a great increase of protein 
in the cetebrp-spinal fluid ; findings above 1 per cent, ere common in the 
lumbar fluid, and even in the fluid above the tumour the protein content is 
raised. The fluid withdrawn at lumbar puncture may be yellow. Queeben- 
stedt’s test and examination with lipiodol disclose complete or partial obstruc- 
tion of the theca, and the lipiodol picture may show the lateral situation of the 
obstmeting mass. 

Prognosis and Treatment. — For the solitary neurofibroma these are 
similar to those of a spinal memngioma. When multiple neoiofibromata 
are present the prognosis is less favourable, although the removal of a single 
tumour may completely relieve the spinal compression. 


MENINGITIS SEROSA OmCDMSORnTA 

Synonym. — Arachnoiditis. 

As a result of a^ low-grade mflammatiou of the arachnoid membrane, 
adhesions occur within it and give rise to eptic formations containing cerehro- 
roinal floid, or the membrane, thickened and fibrous, may become bound 
(Town on to the spinal cord. Such arachnoiditis follows injury (perhaps as a 
reaction to hemorrhage), or is a consequence of generalised mfectious diseases, 
or it may follow meningitis. 

In the coarse of a year or several years, the cyst or contracting membrane 
may cause slowly increasing pressure on the cord. Root pains are seldom 
pronounced, but muscular wasting may occur, corresponding to the site 
of the maximal local incidence of the arachnoiditis. The tract signs are 
usually limited to gradually increasing spasticity of the lower limbs, but 
sensory changes, with a definite level, may develop. Pressure measurements 
at the time of lumbar puncture may reveal complete or partial obstruction of 
the theca, and the lipiodol picture may show an appearance of guttering, the 
opaque fluid being broken into droplets among the arachnoid adhesions. 

In the case of a cyst its removal by operation may bring about great 
improvement in the patient’s clinical condition. The sites of adhesion may 
be difficult to see, and if the cyst be opened inadvertently daring operation, 
the only evidence of its former presence is flattening of the cord and of the 
nerve-roots at the level of the expected lesion. Sometimes the position of the 
cyst can be inferred from the absence of normal pulsation below that level. 
When the membranes ate punctured in this position, fluid escapes under 
pressure and the pulsations reappear. Later, symptoms may recur, or, in 
spite of operation they may progress as a result of the adhesive process. 
Little can be done to check the gradual contraction of the thickened arachnoid 
membrane, but intramuscular injections of the preparation known as fibrolysin 
are worth trying. 
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2. EXTEATHECAt COMPRESSION 

Witk eitratbccal coraprcsaion, the pressure oa the spinal cord is apt to bo 
more uniform, and the manifestations have in consequence a greater tendency 
to be equal on the two sides, especially in the lower limbs. This is, however, 
no more than a rule of thumb and there are many exceptions to it. j\a long 
ns the compression is relatively slight, motor tracts are more affected than 
sensory, and consequently with the more slowly progressive conditions, 
weakness and spasticity of the lower limbs ni.iy precede sensory disturbances 
by a long period. 

TtniERCOLona diseasc op the spine 
Synonyms. — Spinal Canes ; Pott's Disease. 

This disease u tno most frequent causo of slow compression. It occnis 
most often in ohildren, but is common in adults, and may begin late in life. 
Signs of injury to the cord develop in about 1 case in 20, and arc nsually 

E receded by obvious deformity of the spine, but in many cases they appear 
efore disease of the bono is suspected. Harely paralysis comes on for the 
Arst time in an adult who has had a eorvatorc since childhood. 

The cord may be damaged by direct pressure of displaced bone, bat more 
commonly by an abscess beneath the periosteum of the diseased veitebis. 
In almost all cases the injury is indirect, and results from redema of the cord, 
arising from interference with its blood supply by tuberculous granulation 
tissue, which forms on the outer surfaco of the dura mater and fills tno opidoral 
space (pachymeningitis externa). The functions of the cord may bo tom' 
porarilr deranged for long periods by this (edema, without permanent damage 
to the ncrs'ous tissues ; benco, when the disease is cured, the csdema subsides 
and the cord recoi ere. lu cases of greater severity necrosis of the nervous 
structures follows tluombosis of the vessels, or prolonged pressure causes 
atrophy of nerve roots, and complete recovery is impossible. 

Diagnosis.— '^^'hen spastic paraplegia develops in a patient who is known 
to suffer from tuhercnlosis of the spine, the cause is obvious ; but when it 
precedes the appearance of signs of bone disease, the diagnosis is dilEcult. 
In all cases of compression the spine should be examiora repc.atediv for 
deformity, tenderness and limitation of movement. If tenderness is found 
constantly in the samo place, and the nervous BjTuptoms are compatible 
with disease of the underlying segments, disease of the Imnes is almost certain. 
In young persons disease of the spine is usually caries, and in adults caries is 
also the commonest cause, but tumours of the sninc and aueiicysux should 
be excluded. Severe root pains aro rare m spinal caries but are the rule in 
vertebral new-growtbs. An X-ray picture will usually demonstrate the 
presence and nature of the bone disease. 

Course and Prognosis. — The coutso of the bone disease does not always 
tun parallel with the p.aralysis, and either may a) ter in severity Indyiendently, 
but if the caries undergoes cure the paralysis usually diminUhes. Considering 
the severity of the paralysis, the prognosis is favourable and astonishing 
recoi'cries occur. The outlook is best in young people with dhseaso in the 
dorsal region. Many recover completely, but moie often, cspeciaUy in adults, 
recover}', though considerable, is imperfect. Bo long as the lower limlw 
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remain spastic in the extcndeti position together with exaggerated tendon 
reflexes the prognosis for complete recovery of power is good ; but if the 
limbs become flexed, if they become flaccid, if the knee- and ankle-ierlm are 
lost, if sensory loss is severe, or if there is wasting in the limbs following 
damage to lower motor neurones, the ontlook is bad. Some patients live for 
years with severe paralysis, but life is constantly endangered by sepsis from 
bed-sores, ascending infections of the urinary* tract, che.st complications,' 
and tuberculous disease in other parts. 

Treatment. — This is to be directed towards curing the bone disease 
in the hope that cure of the patalysia will follow, and it usually does so. Com- 
plete rest on the back and fixation of the spine for many months is the routine 
treatment. The general condition of the patient is to be improved by fresh 
air, a liberal diet and cod-liver oil, iron and arsenic, and great care is to be 
taken to prevent bedsores, cystitis and deformities of the limbs. Laminectomy 
is in general contra-indicated, and operative intervention of any kind is seldom 
advisable and should never be undertaken without the couenrrenee of a 
surgeon who has special experience of this disease. After the bony disease has 
healed fixation of the spine by Allbce’s operation or a modifleation thereof 
is called for in a few cases. 

TUMOURS OF Tire V£R1EDRAL COLUilK 

Vertebral tumonrs are about twice os common as ail the other forms of 
extramedullary tumours together, and almost oil of them are malignant. 
Carcinoma is always secondary, and is a frequent and ^stressing complication 
of cancer elsewhere. A very small primary carcinoma, of the breast, lung, 
thyroid or prostate, may produce extensive disease of the vetcrbrai. Evidence 
of compre.ssion may appear before the existence of the primary growth is 
suspected, but on the other hand such may occur several years after complete 
removal of the primary growth and may oven be the first evidence of a recur- 
rence. Sarcoma, though the commonest form of primary growth, is relatively 
rare. It begins in the bone or periosteum of the bodies or laminm, often in 
several at once, or simultaneously at diflerent levels. Secondary* sarcoma 
arises by metastasis from sarcoma elsewhere, or by direct extension from a 
growth in neighbouring soft parts, e.j. of tnroours in the mediastinal aixl 
retroperitoneal spaces. 

The growth of vertebral tumours is usually rapid, and exten.sive portions 
of the spinal column may be completely destroyed. The cord is compressed 
by the growth itself, by displaced bone, or by a process of the growth which 
invades the spinal canal through an intervertebral foramen. As a rule, the 
dura mater sets bounds to its inward extension. Benign tumours of the spine 
are rare. They usually grow forwards, but occasionally an osteoma, or an 
exostosis, produces signs of compression. 

Symptoms. — In most cases these are typical of spinal compression. 
Root pains are usually severe and may be agonising, bat occasionally they 
are absent. Not infrequently the onset of paraplegia is rapid, paralysis 
developing in the course of 24 or 48 hours. No deformity oi the spine is 
ordinarily apparent, but local tenderness ia usual, and X-ray examination 
reveals bony ^ease at a level corre^onding to it. Lumbar puncture reveals 
the signs of thecal obstruction. 
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Diagnosis. — ^^len root paiiis occur in a patient with malignant disease, 
or from whom a malignant growth has been removed, the diagnosis of 
eccondarj growth in the vertebral column is most j>robable, even though 
X-raj examination fails at first to reveal anv deposits in the vertebral bones. 
IVhcn pains are the first a^ptoro, mistakes are easily made for their toot 
origin is not recognised. Diminish^ sensibility in the painful area indicates 
the nature of the pain, and this directs attention to the spine, where tender- 
ness or deformity is discovered. As most vertebral tumours ore secondary, 
the next step is to examine the parts where carcinoma is common, remem- 
bering that a small primary growth, e.g. in the breast, lung, thyroid, or 
prostate, may give rise to widespread metastases in the bones. In the absence 
of a history or signs of new-growth in other parts, the disgnosis is founded on 
the combination of local tendemess or deformity and rigidity of the spine 
with root or cord sjuaptoms. The severity of the root pains, and their great 
aggravation by movement, are characteristic. 

Course and Prognosis. — When sarcoma or carcinoma spreads to the 
vertebra! from surrounding parts the duration of the disease b measured in 
weeks or months, snd death is due to the primary condition. In primary 
sarcoma, and in some cases of carcinoma of the vertebrm, life may be pro- 
longed for a year or two, and death i.s due rather to complications of the cord 
disuse— bedsores, cystitb, etc. 

Treatment. — In many cases of maUgnant vertebral dbease the clinical 
elTects of compression are relieved by extension of the spine, the patient being 
kept fiat in bed with an underlying metoro board. If tne paraplegia recoversi 
a plaster spinal jacket can be applied and the patient may begm to get np 
again. In favourable eases X-ray treatment may then be considered. When 
root pains lead to the discovery of a eccondary deposit in the spine in a case 
in which the primarv gro>rth has been removed and there b no evidence of 
secondary growths elsewhere in the body. X-ray therapy should be employed. 
Faraplegb is prevented, the pains are relieved and life b prolonged. In 
slowly growing primary growths of the vertebra, laminectomy is indicated in 
order to relieve pressure, or to prevent pain by cutting sensory roots, or 
dividing the antcro-Iatcral columns of the spinal cord. The operation is 
merely palliative but i.s often followe«l by considerable temporary recovery. 

PROTBUDINO 1NTER\X1CTEBRAI. DISC (CERVICAL AND DoP.SAL) 

The protrusion of an interv'ertebml disc in the cervical or dorsal region b 
much less common than in the lower lumbar region. The mcchanbm by 
which it ocfiusb the same at all lereb; as a result of trauma tieeartiJagiBuas 
annular portion of the disc b ruptured, and the eemi-sohd nucleus pulposus i.s 
then gradually extruded. In most cases the mass b protruded backwards 
into the vertebral canal, and causes compression of the tneca. In the cervical 
region the degree of compression of the cord which ensues is seldom severe. 

The clinical hbtory of the case b that of spastic paraplegia coming on 
gradually some months after an accident. Progress of the paraplegia b 
usually slow, and after a time one ana or both arms may become spastic 
and may show a Uttlo muscular wasting. At tbb stage the condition in most 
instances becomes stationary. Sensory im^'airment is seldom demonstrable, 
but there b usually a zone of hyperalgesia corresponding to the segment 
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just above the level of the lesion. Mild root pains across the shoulders are 
likely to be attributed to rheumatism. In some cases, Lowever, root pains 
are the principal manifestation and may be ascribed to brachial neuritis. 

Unless there is a close association •with a definite accident the diagnosis is 
always a matter of ^eat difficulty and only occasionally can it be made with 
confidence. The spinal theca in the cervical region is wide and the degree of 
obstruction is not sufficient to give a positive result with Queckenstedt’a test. 
After injection of lipiodol the hold-up is at best partial, and only in favourable 
cases is a filling defect revealed on the film. iVLile the symptoms are pro- 
gressing the differentiation from an intramedullary tumour of the cervical 
enlargement may be impossible, bat the histo^ of an accident, and the per- 
sistent absence of objective sensory loss should raise a strong suspicion of a 
disc lesion, and the eventual arrest of the progress excludes the presence of a 
tumour. From disseminated sclerosis the diagnosis may be equally difficult, 
but if it be recognised that all the manifestations are attributable to a single 
spinallcsion it is unjustifiable to postulate disseminated lesions, and moreover 
many of the patients concerned are above the age at which disseminated 
sclerosis is likely to begin. 

Some of the cases have been relieved by surgical treatment, and it is only 
by operation that the diagnosis can be e^blished with certainty. Failing 
operation the sufferers remain permanently disabled, but a moderate degree 
01 spontaneous improvement is not unknown. 


INJURIES OF THE SPINAL CORD 

Etiology.— -The spinal cord b a delicate strooturo. Injuries of it 
occur in. the first pUcc la asaociatiou with, firactutes and dblucaticus. of 
the spinal column. The cord is usually lacerated, and its fibres are tom 
and its circulation interfered with so that compression, if present at all, 
plays little part in causing the persUtmg symptoms and its relief brings about 
no amelioration. Dislocation of the axb, however, provides possible excep- 
tions to thb rule. Transverse lesions of the cord may also result from gunshot 
wounds. Secondly, disruption of fibres, and laceration of other elements and 
minute hasmonbages occur within a localised extent of the cervical cord as a 
result of acute flexion of the neck. The damage is probably the result of the 
sudden traction exerted on the cord, os flexion of the neck causes the cord to 
bo pulled upwards. ^Vhen the muscles of the neck are relaxed, a very moderate 
degree of violence may cause the head to fall forward, producing sudden 
flexion of the neck and damage to the cord. With greater violence, there 
may be accompanying dblocation or fracture of the cervical vertebra?, but 
in-the typical case the spinal cord is not compressed. Sudden extension of the 
neck, as m diving accidents, also may cause severe injury of the cord, with or 
without vertebral dblocation or fracture. 

Fracture-dblocation of the vertebral column is most common in the region 
of the fifth and sixth cervical vertebra) and in the lower dorsal region. Crush 
fractures of vertebral bodies due to force transmitted longitudinally, as when 
a patient falls from a height and lands on hb feet, usually affect the first 
lumbar or one of the adjacent verlebne, and the corresponding lumbar spinal 
roots or the roots of the cauda equina may be damaged. The roots, being 
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peripheral nerves, ore generally believed to have greater power of recovery 
than the sttoctnrcs within the cord itself. 

Fractures of the vertebral arches or pedicles or spines may be caused, 
particularly by gunshot wounds, and in association with them the spinal cord 
may be injured m greater or leas degree. 

Symptoms. — A sudden transverse lesion of the spinal cord gives rise at 
first to a condition of “ spinal shock,” in which most of the automatic functions 
oKhat part of the cord l^low the level of the lesion arc temporarily abolished. 
If this occurs at a high level, death is usually immediate, but if not, flaccid 
paralysis of all four limbs results. If the lesion is in the dorsal region the 
immediate result is a state of acute flaccid paraplegia, with retention of 
urine, flaccid paralysis of the bladder wall (detrusor nrinai) ; in severe cases, 
all the tendon reflexes and the plantar and abdominal reflexes are at first 
absent, and there is complete loss of sensory appreciation below the level of the 
lesion. In some cases the degree of spinal stiock u less and the abolition of 
spinal function is partial. 

With the traction injuries of the cervical cord there is seldom the same 
degree of spinal shock, but temporarv paralysis may bo considerable ; sensory 
loss is nsnally partial, and some or all of the reflexes are preserved. Retention 
of urine is in most instances a matter of & few boors. Pamlyais of the hands, 
with relative sparing of the upjper arms, is not infrequent iu these case$.^ Aa 
the fifth cervical eegment is otten involved in the lesion, the eupinatorjork, 
which depends on this segment, is often abolished, but the flexion renexes 
remain, and tapping of the supinator tendon produces reflex flexion of the 
fingers. This is called " inversion of the supinator reflex.” The fibres of the 
cervical sympathetic (as they descend in toe cord to emerge with the first 
dorsal root) are often involved In the lesion, and in consequence there may be 
contraction of the pupil and a slight degree of ptosis of the upper eyelid on 
one or both sides. At a later stage, when the lower limbs have largely te- 
covered, wasting becomes apparent in the hands and forearms, and the case 
presents a superficial resemblance to one of amyotrophic lateral sclerosis, but 
the history of accident, the pteecnee of sensory disturbances and such features 
as the absonco of the supinator jerks and signs of disturbance of the sympa- 
thetic nervous system should Jielp to make tiie distinction (see p. 1779)' 

Course and Prognosis.— In mcomplete and mild cases, as spinal shock 
passes off, the reflexes begin to return. Retention of urine persists for a 
variable time, and if not prevented by catherisation, overflow incontinence 
ensues. The Babhwki reflex eppears. and is coupled after a time with with- 
drawal reflexea of the lower limbs. Later, the tendon reflexes return end a 
variable degree of sensory and motor recovery may take place. In severe 
cases this does not happen and the condition remains one of complete physio- 
logical interruption of the cord at the site of the lesion. After an interval the 
lower limbs may become the seat of frequent flexor spasms, and a state of 
p,arapleg!.i in fletion may follow. Any stimulus applied below the level of 
the lesion may then give rise toriolent flexion spasms in the legs, contraction 
of the abdominal wall, and extrusion of urine from the bladder— -the ” moss 
reflex ” of Ilc.td and Riddoch. In the great majority of those cases in which 
the cord is completely divided, the paralysed muscles remain entirely bert 
and the only evidence of reflex acUvity is the development of automatic 
function of tna bladder. 
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In severe eases, the outlook is always extremely grave. With high cervical 
lesions, death, if not immediate, may ocenr within a few hours from respiratory 
paralysis. With lesions at lower levels death is liable to take place within a 
tow weeks or months, from bed-sores or infection of the urinary tract. The 
eases of less severe injuries of the cervical spine usually make good recoveries, 
Wasting and weakness may be left in the hands, and sensory ^turbances, 
particularly of a subjective nature, may persist and affect one side of the body 
or both sides. 

Treatment. — Cervical dislocation should bo reduced under general 
anocsthesia, and subsequently a plaster collar should be applied to the neck 
in order to prevent undue mobility until the damaged bgaments have healed. 
In cases of cervical fracture, a collar should also be applied, because further 
displacement may occur during sleep or under other conditions of muscular 
relaxation. 

In cases of fracture of the spinal column with injury of the cord, open 
operation is usually contra-indicated. Fracture of the vertebral arches, on the 
other hand, may call for operation and the removal of bony fragments from 
the spinal canal. Pressure on spinal roots b usually relieved by the Watson 
Jones method of treating spinal fractures. 

The further treatment of injuries of the spinal cord is that of acute para- 

S i (see p. 1747), and in no condition is the most c.axeful nursing and skilled 
cal supervision more urgently called for. In general the retention of 
orine is best treated by immediate supra-pubic cystotomy, but if the nursing 
conditions are ideal and there is good prospect of recovery, tidal drainage 
through an indwelling catheter may be preferable. The bowels are best 
controlled by regular cneraata. ^ 

ACUTE TRANSVERSE MYELITIS 

etiology. — ^The condition is rare during childhood, afidmostly occurs 
during the first half of adult life. The sexes are affected equally. In most 
cases the cause cannot be determined. ^Vhile a number arc syphOitic, s^’philis 
has long ceased to be the most frequent cause. 

Pathology. — The cord appears healthy except in a short portion of its 
length compnsing one of lWO‘gegmeul8r*'TIio‘IeSion is most frequently situated 
in the lower hnlf_of the dorsal xejndn, and at its site the cord shows intense 
signs of disease and may be wholly or partly difiluent. In some mictoScopic ' 
8e«ffiorS*tS ‘thse VugiumAi* liu inmua'i ajiani 'anssui} muy Ve iuuirZi, "WiA 

in others, though elements are spared in an irregular fashion, nearly every 
portion exhibits some patholo^cal change. The adjoining segments are 
affected in lesser degree, and elsewhere the cord is healthy. Unless all the 
elements are. necrotic there is evidence of inflammatory reaction in'llie" 
“diseaVed portions. There is no evidence of primary arterial or venous throm- 
bosis, but intense congestion of vessels and minute points of haemorrhage 
may be presehtr*In the syplnUtic cases there is’ intense cellular infiltration 
within the affected portion oi the cord and in the meninges around it, and some 
small vessels may be thrombosed, but the lesion does not appear to bc- 
priraarily thrombotic (see p. 1670). 

Symptoms. — In the non-syphilitie cases, there may be malabe and a 
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slightly tcmperatnre and pain of_“ root ” type at the level of the 

leaon fora fcw^ysTjefo'rAYe'onsct of paralysis; -The former Is followed by 
^^kncssT3fMitc'or both legs,'and'paialj«is may be complete from the waist 
'down within 24 or 48 hours ; in other cases, it is complete in an hour or twer;'''' 
in others, though remaining incomplete, it may reach its full intensity in that 
time ; while in etill other cases, tho onset is “ apoplectic,” t.c. the patient 
feeling some weakness, sits down, and within a few minutes is completely 
paraplegic. 

In the Hyp hilitie cases , pain in the back freqnently ^precedes the onset 
I by several hours or a d^ay or two, but in other cases, pain is unusual," slight of 
absent. *■ • •• ■ 

If the patient is seen soon after the onset he usually shows complete 
motor and sensory paralysis from the waist down, with flaccidity'of’the 
muscles and loss of leflcxos ; and retention of urine is present and may have 
gone on to overflow incontinence. If some power of voluntary movement or 
some scnsation'is'ptescrvcd.-some of the reflexes usually persist too. There 
ma ybe f romthe first a rone of hypcKCstbcsia at theupper limit of the paralysta;*'- 
analatcr a *' girdle senaatioff^may develop at this site. "While the limbs are 
flaccIdU'fid sensation is absent, b^-sorcs may develop with great vapidit)*, 
and in tho paralysed bladder intense cystitis may occur. The patient may 
die in tho acute stage as the result of these complications. More often sensa- 
tion and the reflexes retom after a few weeks, and in course of time spasticity 
develops in the limbs, with a variable amount of volontary power. There 
may^ bo a partia^l^Brown-SJquard eyndrome. Remarkable recovery may' 
occof in Iho ebufse' of many months,'* but* even then considerable disability 
nsually persists. In other cases there is no return of power, and the bedridden 
patient enccumbs in a few months to iotemorrent disease. 

Diagnosis.— The Wassermaon reaction, both in the blood and in the 
spinal flnid, should always be done, with tho knowledge that tho latter may 
give a negative result in sralulitic cases, even when cellular increase is present. 
Qucckenstedt's test should also be done at the time of lumbar puncture, in 
order to exclude conditions of thecal block, roliomyclitis is excluded by the 
presence of severe sensory loss. It may not be possible to make the AlTcr* 
ential diagnosis from bsmonhage into the substance of the cord, but the 
latter is usually associated with more pain and, after the first acute stage is 
over, with n ssTingomyelic type of sensory loss. Angioma of tho cord usually 
gives rise to less acute parallels coining on with less constitutional disturbance. 

Treatment. — ^The treatment consists of good nursing, with tho most 
careful attention to the bladder, .\flcr the constitutional disturbance of the 
early days has passed, massage and passive movements should be given to the 
paralysed limbk 

In the syphilitic coses a full anti-syphilitio regime should bo started os soon 
as possible (see pp. 1659, 1660). 

LOO.VB V^ISCUL.\R LESIONS OF THE SPINAL CORD 

Hemorrhage into the spinal cord is uncommon opart from pre-existing 
vascular abnormalities. When it occurs it produces signs of an acute seg- 
mental lesion, followed os a role hr those of more genera! hicmatomyeba 
(see p. 1766). 
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Local arterial thrombosis is usaalljdao to syphilitic arteritis (see pp. 1066, 

In old people who are the subjects of severe atheroma, transient partial 
paraplegia occasionally occura, moat of the symptoms passing off within 
24 hours or less. The mechanism of its cansation is not fully understood. 

There is some reason to think that venous thrombosis in the cord may ^ve 
rise to local lesions involving a greater or less degree of paraplegia, and the 
residual paraplegia following local eitrathecal infective conditions has been 
attributed to this carise. 

Vascular abnormalities resulting from congenital malformation of blood 
vessels are not very uncommon in the spinal cord. The most usual type is a 
racemose venous angioma, situated partly within the cord and partly on its 
posterior surface. These lesions are almost always in the lower half of the 
cord. Pain of root affecting the lower limbs and recurring in acute 
episodes is a salient clinical feature. It may be followed, or even preceded, 
by wasting and weakness of one or both legs, and sphincter distnxbance is 
usually present during the acute episodes. The reflex findings are often 
anomalous. 

The diagnosis is seldom made until the angioma is exposed at operation. 

The superficial vessels should on no account be interfered with, and surgical 
intervention must be limited to such symptomatic measures as dividing a 
posterior nerve root for the relief of pain. 

SPINA BIFIDA 

The most common developmental abnormality of the spinal cord results 
from a failure of the neural tuue to close perfectly and to separate completely 
from the surface ectoderm. In consegaence of the failure of separation, the 
mesodermal tissues in which the vertebral arches develop cannot close over 
the posterior surface of the developmg cord at the affected site, and spina 
bifida ensues. Spina bifida is thus usually associated with some abnormality 
in the cord itself, and its significance as a clinical finding is that it is a pointer 
to a local fault of development in the cord. 

Spina bifida is not uncommon, and in 90 per cent, of cases affects the 
lumbo-sacral region and in about 5 per cent, the lower cervical region. There 
may or may not be some abnormality of the skin over the affected vertebral 
arches, or there may be a frank meningocele. Hydrocephalus may be associ- 
ated. Severe degrees of malformation of the spinal cord are incompatible 
with life. 

Symptoms. — ^^Veakness of the lower limbs may be present from birth or 
from an early age, and may increase, or it may be first complained of about 
puberty, when the vertebral column elongates and the spinal cord, which in 
these cases is often adherent at its lower end, becomes palled upon. The 
ankle-jerks and possibly also the knee-jerks may be absent, and the muscles 
of the legs poorly developed and the feet hollow. Congenital talipes may be 
present. Control over the sphincters of bladder and anus is often imperfect, 
the former being the more frequently and conspicuously affected.^ Trophic 
changes may occur on the feet, and tnere may be areas of anasthesia on the 
feet and on the buttocks. Sometimes the sensory loss is of a dissociated 
type. 
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Diagnosis. — If tbe symptoma have been present in some degree since 
childLcH^, the diagnosis is usually easy and is confirmed by X-ray examina- 
tion. 'When symptoms appear at puberty or later, and there is no external 
abnormality, spina bifida may not be thonght of, but if tumour is suspected 
X-ray investigation is likely to be undertaken and a bony abnormality is 
revealed which is in keeping with tbo clinical findings. 

Prognosis. — In the less severe cases the symptoms become stationary, 
and are consistent with a normal duration of li?e. In the more severe coses 
which live beyond infancy, the patients hecome bedridden and succumb at a 
relatively early age. 

Treatment. — In most cases, becaosc of the malformattou of the cord, no 
improvement can be eipcete*! from operation. Treatment should otherwise he 
symptomatic, and enure«b should l>e treated with full doses of belladonna. 


OTHER DISEASES OV THE SPINAL CORD 

SYRINGOMYELIA 

Synonym.— Status Dysraphicns 

Definition.— A chrome disease choractensed by the formation in the 
epinnl cord and liraiu-stcm of long canties with surrounding gliosis. To the 
disease in the bram-stcm the term syrogobulbia is often appUeu. 

Etiology. — In most cases the disease begins to cause symptoms during 
the period of growth, and it is rare for tbeir appearance to bo delayed beyond 
the age of 20. Both sexes may be alTccted and maica arc more prono to 
sufier than females. There is considerablo indirect evidence that the disease 
depends upon a congenital abnormality, and other somatic abnormalities 
may be present in the same patient. Ca\'itatlon in the spinal cord may also 
occur in association with mtTamcdullary tumours, with spinal vascular 
di^asc, with pachymeningitis ccrvicalis, and with btcmangiomata of the 
spinal cord. 

Pathology. — At antopsy the cord is enlarged, ond cross acetion reveals 
a cavity filled with clear or yellowish fluid. It extends up and down for many 
segments, ond the lower cervical and upper thoracic segments are the most 
frequently and the most severely affcctctl. The caviUtion is most marked 
in the posterior half of the cord and appenta to arise at the base of one of the 
jmsterior bonis, or in the middle line behind the central canal. The cavity 
does not repre.'-ent a dilated central caiul, for this can often be found separate 
from it, though Iho two usually communicate. More than one ca\dty may 
be present. It is surrounded bj glial tissue which Ls relatively acellular and 
often peculiarly translucent. Tnc blood vessels frequently show degenerative 
change.^, oad the fluid within the ca^ty may give evidence of old or recent 
baimorrhage. The cavity is so placed that it interrupts the crossing neurones 
which corive}' pain and temperature sensations. Aa it cnlatge.s, the anterior 
horns of grey matter become involved in its surrounding gliosis and the cells 
degenerate. Ascending and descending tracts are affected cither by pressure 
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as a result of distension of the cavity with fluid, or by the glial process. The 
posterior columns always survive longest. 

In the medulla the disease affects particularly the floor of the fourth 
ventricle in the region of the hypoglossal nucleus and-tends to extend as a 
slit antero-Iaterally to a position just anterior to the descending nucleus of 
the trigeminal nerve. In its course it may destroy the motor nucleus of the 
vagM and gloEO-pharyngeal nerves or emerging fibres of these nerves. The 
slit interrupts (1) the internal arcuate fibres passing from the cuneate and 
gracile nuclei to the mesial fillet, and (2) the fibres from the descending 
nuclens of the vestibular nerve to the posterior longitudinal bundle. The 
development of this lesion thus (1^ renders complete sensory loss which was 
previously of the typical disaoaated type, and (2) causes or increases 
nystagmus. If the slit reaches fat enough it abo interrupts some or all of 
the fibres passing from the descending trigeminal nucleus to the fillet of the 
opposite side, and so (3) causes dissociated sensory loss on the face on the 
side of the lesion. The disease may extend np into the pons and, in rare 
instances, higher. 

Symptoms.~-Z2»/ur&(inces of sensibility . — By far the most constant and 
characteristio feature of syringomyelia is a sensory loss of a peculiar kind 
which was named by Charcot “ the disaodated sensory loss.” This Is a loss' of 
sensibility to painful impressions and to thermal stimuli, while sensibility to 
touch, to vibration, to position, to passive movement and to the appreciation 
of location upon the skin, remain rclaUvelv or entirely intact. In other 
words, those forms of sensibility which travel by a path crossing in the com* 
misaures of the spinal cord are lost, because the lesion of syringomyelia 
destroys especially the region of the comnussuies, while these forma of sensi* 
bility which travel by paths which are oncrtssed in the spinal cord are not 
affected. 

The destrnction of the commissures in the lower cervical and upper dorsal 
regions produces the dissociated sensory loss symmetrically over the thorax 
and upper extremities, the distribution varying with the e^nt of the lesion. 
Only rarely does the symmetrical sensory loss extend below the thorax, 
for the reason that the spinal lesion does not often extend below the mid- 
dorsal region. Occasionally the sensory loss varies in depth, extent and 
symmetry of distribution according to the completeness, extent and sym- 
metry of the lesion. Thus, in early and sbght coses, the sensory disturbance 
may not amount to more than a relative loss of pain and temperature con- 
fined to the hands and ulnar borders of the forearms, while in an advanced 
tsrsB dieru es usasUf Cijmpkte sp^easte paiaful ssd 

stimuli over an area which would be coveted by a sleeved jacket. The area 
often extends later over the neck and the face. Combinations of the 
“ sleeved jacket ” sensory loss with hcmianalgeaia and hcmithermaneesthesla 
often occur in cases where both the spinal lesion and the medullary lesion 
are present. The dissociated sensory loss makes its advent insidiously, and is 
often unnoticed by the patient and discovered for the first time on medical 
examination. Or it may appeal to the patient, who on bathing finds that he 
appreciates heat and cold upon some parts of the skin and not on others. 
Not infrequently he finds ^at he injures himself or burns himself without 
noticing it at the time. 

Subjective sensibility is not often affected, and for the most part syringo- 
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tnycbs uuty be described as a painless disease ; but there are very notable 
exceptions. Seosalions of heat and cold, dull fixed pains, lasting neuralgic 
pains, and lightning pains resembling those of tabes, may occur. These 
pains are confined to the repons which ate the seat of the other s^ptoms. 

Muscular alrophj . — This is met with in considerably more than half the 
cases. Though usually bilateral, it is often not symmetrical, and may bo 
entirely confined to one side. The intrinsic muscles of the hands, and the 
muscles of the ulnar side of the forearms arc first and most affected in the 
ordinary run of cases. The atrophy is often here confined, hut it may extend 
up the arm, though it is unusual for the whole upper limb fo be affected. 
Sometimes the shoulder muscles are ^t affected, and again the scapulo- 
tboracic and humero-thoracic moscles may be early involved. The upper 
iiitercostab, and that section of the muscles which supports the spine, supphed 
from the upper six dorsal segments snffer, hot the scalcnes seem generally to 
escape. The muscular atrophy Is strictly limited and is apt to become com- 
plete in the muscles affected. Fibrillation is not usually present. The lesions 
of the medulla may involve the motor nuclei of the cramal nerves. Wastmg 
of the tongue on one or Loth sides is not uncommon, and its discovery in a 
young snblect should alwaj's arouse suspicions of the presence of syringo- 
myelia. Umlateral paralysis of the palate, pharynx, and all the muscles of 
the larynx upon the affected side may ocenr from involvement of the nuclcns 
ambiguous. SImOarly, but b much rater cases, atrophic paralysis of the face, 
of the trigemmsl muscles, of the steroomastold and trapeeius mav occur from 
unilateral bvolvement of the correspondbg motor nuclei. Kystagmus is 
almost a constant feature. 

Contractures resoltbg from the mnscolar atrophy are commonly seen in 
the hands, and the deformity resoltbg tends towaras the “ claw-hand " type, 
but hardly reaches the degree seen b ubar nerve paralysis, and is often much 
modified ty trophic and vasomotor changes, and by the results of injuries and 
whitlows. 

Other irjotor symp/oms.—- The lower extremities almost bvariably escape 
so far as atrophy of muscles is concerned but usually present a slight spasticity, 
with the signs of involvement of the crossed pyramidal tracts. This does not 
often produce much disability. In cases, however, where the lesions involve 
the lateral region of the cord, either by direct extension or by the pressure of 
distended cavities, severe spastic paraplegia may result. And again, in very 
rare cases, such presaore may lead to total avasculorisation and total trans- 
verse lesion of the spinal cord with the appearance of a complete flaccid 
paraplegia with incontbence, total sensory loss and absent deep reflexes. 

SphiBCter trouble is asusllj- absent, or slight aad occasional j 6ot ia 
cases in which paraplegia is severe any degree may occur. 

The skb reflexes of the trunk arc dixmnished or absent, and the plantar 
reflexes are of the extensor tjyw, sccoidmg to the degree of pyramidal Involve- 
ment. Some degree of pes cavus is ofteu present. The knee-jerks and ankle- 
jerk8_ arc bereased, while the arms-jerks, even in the absence of muscular 
w asting, are characteristically absent. 

Spinal curvature is present m many cases. It consists essentially b a 
kyphosis or kypho-scoliosis of the upper dorsal region, with a compensatbg 
lordosis and lateral curve b the lumbu region. The upper convexity is to the 
left, because of the major use of the right hand. It b dependent upon paralysis 
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of the trank rocscles, from involvement of the anterior boms in the upper 
dorsal region, and, in addition, djstrophtc changes in the bones may be 
factors in its production. It is more marked the earlier it commences during 
the period of growth, and in cases in which heavy manual occupation has been 
followed. 

Trophic and vasomotor disturbances . — ^Thickening of the bones ot a con- 
dition of osteoporosis and brittleness may be met with. Mote often Charcot’s 
arthropathy occurs. It differs in no way from the similar condition in tabes 
dorsalis, but being confined to the joints of the analgesic region it affects 
those of the upper extremity. The most characteristic of the trophic changes 
consists in thickening of the subentaDeous tissue and of the skin itself, which 
is seen in the hands. The fingers become thick and swollen, and lose their 
natural outline, the tips become blunted, and tbe knucklc-foIds thick and 
coarse, and vasomotor disturbance renders them unduly red, or even 
blue. They have been termed “ saosagc-like ” fingers, and often stand out in 
contrast to the wasting of the intrinsic muscles of the band. A similaT con- 
dition affecting the whole hand is common, and was termed by Charcot the 
“ fleshy hand ” or “ main succulente.” The analgesic condition of the hands 
and the thermanscsthesia present expose them unduly to injuries aod, since 
the injuries are likely to 1^ unnotic^ or disregarded, septic infection arises 
easily, and the results of injuries, barns, and whitlows ate frequently seen, 
giving me to further deformity from scars, or loss of the terminal phalanges. 

Considering that the efferent neurones of the cervical sympathetic system 
have their origin in the brain-stem, and tbeir exit from the spinal cord in 
the nppec dorsal segments, thus traversing the whole of the region usually 
affectea by the lesion of syringomyelia, the frequency with which paralusis 
of the cerviml tympatheiio occurs is easUy understood. It may be complete 
or incomplete, unilateral or bilateral, and is recognised by smallness of tbe 
pupil, naziowing of the palpebral aperture (sympathetic ptosis), and a peculiar 
flatness of expression on the side of the face affected, with decrease or loss of 
sweating. These signs are much more obvious when unilateral than when 
bilateral, for, in tbe absence of tbe contrast which a normal side of the face 
gives, they are often overlooked when bilateral. 

Mortan's disease . — This is a condition of great rarity, in which a chronic 
peripheral neuritis is combined \vith syringomyelia, with consequent very 
severe effects upon the extremities. There is absolute loss of all forms of 
sensibility in the hands and in some cases also in the feet, together with 
atinnliy of thn intrinsic muscles. The cause of this enm^Unatinn. of syringp- 
. myeua is unknown. 

Diagnosis. — Syringomyelia has to be differentiated, in its early stages, 
&om those diseases which cause slowly progressive muscular atrophy in the 
upper extremities, and, in its later stages, &om other lesions of tbe central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 
ponto-medullary region must be distinguished from other slowly oncoming 
lesions of the brain-stem. 

The age of onset, during the later years of childhood and the earlier years 
of adult ufe, is important, and dazing this period slowly developing paralysis 
with sensory loss, and with or without muscular atrophy shoalQ always 
suggest the possibility of syringomyelia. Other causes, which may produce 
this system group, and which may be confused with syringomyelia, ate local 
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lesions of the brachial plexns, and, cs^ially, tho lesion produced by the 
presence of cervical riba, toot lesions, lesions of the central grev matter of the 
spinal cord, csj>ecially central tumonts of the spinal cord, and hffimatomyclia. 
That the peculiar sensory changes of a^pmgomyelia arc usually the first signs 
of that disease is important ; but tbis rule has many exceptions, both as 
to tho nature of the sensory changes and as to their time of appearance. 
lYhen sensory changes are not an early sign the diagnosis has to be made 
from such diseases as progressive muscular atrophy, peroneal atrophy, and 
niyotonja atrophica. 

' Local lesions of the peripheral nerves produce signs vfliich are confined to 
the distribution of the nerve involved'; the sensory loss U to all forms of 
sensibility, and the condition is ordinary unilateral, IVhile these features 
are euQicicnt to distinguish such lesions from syimgomyelia in nearly all 
cases, nevertheless in certain rare instances of sjTingomyelia the sensory loss 
and the muscular atrophy may be so narrowly confined to the distribution 
of the ulnar nerve as to cause close rcscnibiance between the two conditions. 
Any sensory loss over the trunk, or signs outside the distnbution of the peri- 
pheral nen'e, will, if present, clearly dinde the two conditions. 

Cervical ribs may produce slowly progressive atrophy of raucles, pains 
and sensory loss, very diihcuU to distinguish from those resulting from 
synogomyelia. The diagnosis in these cases is beset with peculiar difficulties, 
for 80 frequently do cervical nbs produce no nervous aymptoms at all that 
their prescnco, when demonstruteu, does not argue that they are the cause 
of the symptoms. Again, cemcal rib.s arc among the commonest of the 
developmi>nuI pecuLaiitics which are so frequentir seen m the eubjccts of 
syringomyelia. Slow muscular atrophy and slowly oncoming sensory loss 
and perhaps pam characterise both s^-nogomyelia and cervical rib paral}^i 8 , 
and the dutribution may bo unilateral or bilateral in either coudition ; but 
it is only when the roeuifcstationsarc strictly confined to the upper extremities 
and neck that difficulty arises. The sbgbtest physical eign outside of this 
region at once toms the diagnosis in favour of syiingoraycUa, and of these 
signs cervical sympathetic paralysis, sensory loss on the trunk, and alteration 
of the abdominal and plantar reflexes arc the most imporUiut. A very careful 
search must be made for any such signs, and the patient observed over a 
considerable time before a certain diagnosis is made. 

Lcaiona of tho central grey matter of the spinal cord may produce a 
symptom-complex, closely resembling that of syringomyelia. Central tumours 
of the spinal cord, when of slow powth. are hardly distinguishable, masmuch 
as the lesion of syringomyelia is in reality a central tumour of tbo coni. The 
majority of central tumours, however, ore of more rapid development, and 
speedily produce ecvere paraplegia. 

Progressive muscular atrophy in its early stages may cause difficulty in 
iliagnoMS, since the muscular atrophy ia syringomyelia may occasionally 
precede the appearance of any sensory lees or may be well marked when the 
sensory loss is slight.^ In this coDocctioo, widely distributed fibrilbtion is of 
great importanee in indicating a duguoais of progressive mnscular atrophy, 
particularly if ifc be seen in muscles not consjacuoasly wa-sted. In peroneal 
atrophy the atrophy of the intrinsic band museka is always preened by a 
more extenrivo atrophy of tbo mtuclea below tbo knee, which arc rarely 
atrophied in syringomyelia. 
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. T Byringomyelia of the bralii'eteza (syringobulbia) may be distinguished 
from other lesions of this region by its insidious onset and tne special tendency 
to the involvement of tho lateral region of the medulla, so giving rise to a 
unilateral paralysis of palate, pharynx and larynx with hemianrigesia and 
hemithermantesthesia on part of the face and even on the opposite half of 
the body. Often some signs of cervical syringomyelia coexist; but the 
medullary lesion may exist alone, and It cannot be too prominently borne in 
mind that any very slowly progressive lesion of the brain-stem of insidious 
onset may be of the nature of syringomyelia. 

Course and Duration. — The malady, commencing insidiously, progresses 
very slowly, and often ceases to progress for periods which may amount to 
many years. The tendency to the destruction of life is not great ; but when 
rapid extension of the physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, sneh as pain 
and rigidity of the neck, and abo severe and increasing paraplegia, with 
sensory loss of all forms of sensibility below the level of tho lesion, point to a 
rapidly fatal termination. In rare instances acute exacerbations of the 
manifestations occur, and are followed by partial remissions. Such episodes 
are due to hemorrhage bto the ayringorayelic cavity, and when death has 
occurred in the course of one of them, tho cavity has been found filled with 
blood. 

It is not unusual to meet with welbmatked cases in which the signs develop 
and increase during late childhood and early aduJt life, and then remain more 
or less in a stationary condition, allowing an occupation to bo followed until 
well after middle life has been reached ; but with the advent of the degenera> 
tive period of life, from 45 years onwards, there is often a slow increase of the 
disability which pats an end to useful capacity. The patients succumb to 
intercunent disease, and few reach the age of 60 years. 

Prognosis.— Recovery never occurs ; but arrest of the disease for long 
periods is frequent. Those disabilities, which are the result of pressure or 
distension, may abate spontaacouely or as the result of treatment, and in 
arrested cases training may bring about lessening of the dbability. Increasing 
symptoms, especially if the increase be rapid, are always a cause for anxiety, 
and increasing involvement of the respiratory muscles is the gravest of evenb. 

Treatment. — Some authorities believe that mercury and iodide of 
potassium have a definite effect in benefiting the disease when the symptoms 
are progressing. Application of deep X-rays to the cervical and upper dorsal 
regroiw cf spfrrai’ cunf tss bsas ArMysret? bj’ arrssfJ -sS the 

disease and, rarely, improvement of symptoms. Pains are to be relieved with 
the common analgesics. Massage, exercises and training are all likely to 
make some improvement in the disability in arrested cases. 


HiEMATOMTELTA 

Synonym. — Spontaneous Hjcmatomyclia. 

Etiology and Pathology. — ^Haunatomyelia, or hsmorthage into the 
spinal cord sufficient to cause symptoms is a rare ffisease. It appears to anse 
almost exclusively when there is some abnormality of the spinal vessels, 
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and in particular Borae variety of angioma ; excessively rarely it is associated 
witb syphilitic disease of the spinal arteries, and equally rarely with hfcmo- 
pHlia. The hspraorrhape is nearly always centrally situated, and shows a 
strong tendency to spread Ion«nt«dinaIlr and mavcitend over many segments. 

51alcs are a’fTcrted far more often than females, and the main incidence is 
in the first half of adult life. 

The clinical elTects resulting from trauma of the cervical cord have in the 

f ast often been attributed to hsematomyclia, and may be due to this cause, 
ut it is now known that in the majority of such cases no significant hsnmto- 
myclia is present. 

Symptoms. — Prodromal symptoms may ocenr in the form of local weak- 
ness or transitory sensory disturbances. In most cases the actual onset is 
sudden, and the symptoms attain a considerable severity in the course of a 
few minutes, but they may continue to increase for an hour or two. 

The symptoms vary according to the site and the extent of the extra- 
vasation. In the majority of ca.scs at first there is paraplegia, with more or 
less complete motor and sensory paralysis up to the level of the lesion, and 
nsually iritb pain at the upper bmit of the disturbance. As the lioimorrhage 
extends longitudinally these manifestations are quickly followed by a syringo- 
myelic type of sensory loss. 

Sometimes, bat not usoally, blood is found in the cerebto-spinal fluid. 
Diagnosis.— The diagnosis of prunary htematomyelia rests upon the 
sudden onset, the rapid development of s}7Qptoms, which soon come to a 
standstill, and the physical signs of a central lesion of the spinal cord. The 
distinction has to be made from acute myelitis. Acute myelitis, though rapid 
in onset, tarclv shows the sud<len development of symptoms seen in hsmato- 
myelia, and t£e sensory loss which accompanies it is not of the syringomyelic 
tv^. Prodroraata often precede the onset in both conditions. 

Prognosis. — llaimorrhage in the cervical region may bo rapidly fatal from 
respiratory paralysis. In the non-fatal cases a variable degree of recovery 
occurs, and in many a syringomyelic type of dissociated sensory impairment 
ensues, the intensity of the loss being usnally^ les-s than in syringomyelia. 

Treatment. — The genctal treatment is that of any severe spinal cord 
lesion with paraplegia. Absolute rest is essential. When there is evidence 
that a syphilitic lesion of the spinal arteries is in question, the treatment is 
that of spinal syphilis. Angioma and other malformations of the spinal vessels 
are not amenable to surgical intervention. ~ 


SUBACUTE COMBINED DEGENERATION OF THE SPINAL CORD 

Definition. — A progressive disease associated with pernicious anaMnia, 
in which th*^ white matter of the spinal cord dcEenemtes, the incidence of the 
lesions being particularly on the postenor and the lateral columns. 

Etiology. — It has now been determined that when subacute combined 
degeneration occurs pernicious nnipmia is always present in sotne degree, but 
the degree of ansmia b extremely variable. The spinal affection is evidently 
not the result of the nnremia, but the spinal disease and the blood disease 
are due to sep.aratc but as8ociate<l fitetors; both are believed to be indirect 
consequences of gastric achylia. 
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As in the case of pemicioos antemia, familial incidence has been recorded. 
First met with in the third decade of life, the malady becomes increasingly 
frequent xmtil a maximnm incidence occurs in the sixth decade, while cases 
commencing in the seventh decade are not nncommon. The sexes are equally 
affected. 

Patholo^, — The pathological and clinical features of the disease were 
established in a classical paper by Russell Batten and Collier published 
in 1900. The essential lesion is degeneration of the myelin sheaths and 
subsequent degeneration of the axis cylinders in the posterior and lateral 
columns. Similar degenerative changes are fonnd in the peripheral nerves. 
The myelin swells and later disintegrates. This change tot occurs in the 
lower dorsal region of the cord, and is first seen in the centre of both posterior 
columns, and soon afterwards in the centre of either lateral column, as small 
areas of a darker and more translucent appearance than the normal white 
matter. It is only at an early stage of the di^nse that the anatomical picture 
is strictly one of posterior and lateral degenerations, for soon after, spots of 
'degeneration appear on either side of the anterior m^ian fissure and in other 
parts of the antero*lateral columns. The degenerated areas increase in size 
centrifugal!^, coalesce with one another, reach the surface of the cord and 
eventuaUy involve the whole of the white matter of the cord as seen in trans- 
verse section, with the exception of the narrow zone of short intemnncial 
fibres which everywhere clothe the grey matter. Occasionally the disease Is 
confined to the posterior colamns. 

From its starting-pomt in the lower dorsal region the degeneration spreads 
upwards and downwards in the white columns of the spinal cord, by means of 
the occurrence of small isolated spots of degeneration in the posterior, lateral 
and antero-lateral colnmns, which increase in size and thus join the area 
previonsly degenerated. The degeneration tends to extend upwards indefin- 
itely, ana in severe and advanced cases has been found in the pyramidal 
tract 83 high as the Internal capsule. 

The lesions of the white columns entail the usual secondary degeneration, 
both ascending and descending ; but these occur late, and arc often much 
less obvious than might be expected from the severity of the local lesions. 
The destrnction of the axons by the local lesions also causes a series of retro- 
grade changes in the corresponding nerve-cells, and tigrolysis, vacuolation, 
shrinlang and neuropbagy, may be conspicnoos, especially in the cells of 
Clarke’s column and in the cells of Betz, which give origin to the pyramidal 
fibres. There is never any inflammatory exudate, and a peculiar feature is the 
absence in untreated cases of any glial proliferation. 

When degeneration in the peripheral nerves is severe the muscles are 
conspicuously wasted in the later stages, and the muscle fibres show great 
' diminution in size and poor striafion. There is not any considerable increase 
of the muscle nuclei, and little or no fibrosis is found. 

The blood . — Usually the blood shows a hyperchromic anjemia of varying 
severity ; the hajmoglobin ranges from 35 to 76 per cent., the lower of these 
figures being common ; the colour index is above the normal, and may be as 
high as 1*6. ilacrocytosis is present. Amsocytosis, poUdlocytosis and poly- 
chromasia are common. Normoblasts are often numerous and mcgaloblasts 
may be found in numbers. In a few instances, anaemia has been absent 
throughout, the ha;moglobm content and the cytology being normal ; this 
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tas occurred cHefly in cases which have run an acute and fatal course in a 
few months. A relative lymphocytosis is almost always present, and may 
reach as much as 55 per cent. This change occurs early, and b helpful in the 
confirmation of the magnosia of the nervous disease. Achlorhydria is always 
present in the stomach, even after the administration of hbtaminc. 

A careful investigation of the blood -changes at variousetagea of the dbease 
and of the post-mortem findings in a large series of cases has proved beyond 
any possible doubt that the blood-changes in subacute combined degeneration 
arc identical with those met with in the various stages of pernicious ansemia. 
The cerebro-spinal flnld b normal. 

Symptoms. — (1) iYeirou*.— In a large majority of instances the symptoms 
appear insidiously and without any recognised exciting cause. Sometimes 
the onset is more rapid and may be preceded by gastro-intestinal symptoms, 
or the patient may go to bed for a few days with an attack of “ inlluenra ” 
and on getting up again may be grossly unsteady. 

The first nervous symptom is usually numbness or tingling in the feet, 
and if the patient is asked he will usually admit that ho has a sbght sensation 
nf the same kind in the fingers. IjCss often the eensation in the feet is one of 
swelling, or coldness, or as if walking on cotton-wool ; and in a few cases 
unsteadiness in walk*ing b at first the only complaint. Very soon weakness in 
the legs U e.vpctienced, and the numbness gradually spreads further up, and 
the patient begins to feel unsteady in walking. 

Examination at this time reveals a slight degree of weakness in movement 
of the toes or in dorrificxion of the feet, diminntion or absence of the ankle- 
jerk. probably an extensor plantar reflex, and o variable degree of sensory 
loss ; the Utter is usually most marked for vibration and for sense of position 
in the toes, and then for light touch. There may be some tenderness of the 
feet or calves. Romberg's sign b positive. The superficial sensory loss U at 
first only over the feet, then it spreads op to cover a “ sock " area, and later 
has a " stocking ” distribution, pain and temperature impairment meanwhile 
being added to it. Loss of deep sensation, however, generally predominates, 
and unsteadiness may be very pronounced at a timo when other signs are 
slight or absent. At the stage we are referring to there are nsually no objective 
distnrbanccs in the upper limbs, although intense numbness in the hands may 
bo complained of. 

If the condition is allowed to progress, either the signs of peripheral nerve 
disease or those of spinal cord disease Buiy predominate. In the former case, 
the knee-jerks become diminished and tbo ankle-jerks lost, the muscles below 
the Imees become paralysed and flaccid and eventually waste, deep sensory 
loM is severe, and there. U lo«s aC all forma at superficial teiisatiou over o. 
’* stocking " area. The paralysed mnscles become very tender, flexion 
spasms may set in, and every movenaent b agonising. In the upper limbs a 
variable degree of sensory loss may develop with astcreoguosb in the hands 
and loss of superficial sensation over a *• glove " area. The supinator jerks 
may be abolbhed, but rarely the biceps and triceps jerks. If the signs of 
spinal cord disease predominate, the legs tend to become spa-stic, the knee- 
jerks are exaggerate but the anklc-jerlm are usually weak, and the plantar 
reflexes are strongly extensor. Sensory loss b less marked as a rule than 
when the sigM of peripheral disease predominate, but deep eenvation b always 
greatly impaired, and as time goca on there b considerable loss of pain and 
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temperature appreciation, extending over the lower limbs and to a gradaaUr 
higher level on the trunk. In the arms the tendon-jerks may be increased. 
Except in advanced cases sphincter disturbances are slight. 

The cranial nerve functions are nsnally unaffected, but optic atrophy is 
an important complication which occurs in a small percentage of cases, and 
the visual disturbance due to it may be the first symptom. 6%ht nystagmus 
is common. 

Mental changes occur in a small proportion of cases, at a time when 
the degree of ana)mia is not sufficient to account for them. Apathy, mild 
dementia and confusional psychosis with impaired memory and disorientation 
ate the commonest types of ^turbance. 

(2) Ancemia . — Although amemia ia one of the most characteristic features 
of subacute combined degeneration, since it is found in every case of long 
duration at some time or other and, moreover, it is sufficiently striking as at 
once to snggest the diagno^ in at least two-thirds of all the patients when 
they first come under observation for nervous symptoms, yet it may be 
absent throughout the course of the disease iu a rapid case, and its appear- 
ance may be delayed until several years after the disease of the nervous system 
is manifest. The anaemia in almost every case is identical in every respect 
with pernicious auremia. Of those cases in which the blood picture is not 
typical, nearly all show megalocytosis, with a relative lymphocytosis and a 
lugh htcmoglohin index, as do early cases of pemidous anemia, and it may be 
Bald with certainty that the longer the patient survives, the greater the likeli- 
hood of typical pemidous aosmia developing. The spleen has been found 
to be enlarged in many cases, and the marrow of the bones is typical of per- 
nicious ansemia, as may be also the iron reaction in the liver and the changes 
in the myocardium and other muscles. As in pernicious amemia, the ton^e 
is clean and glazed, and this occurs so regularly that any appearance of furring 
of the tongue may justly be said to exclude tbe diagnosis of this disease ; 
a history of soreness of the tongue is obtained, if inquired for, in more than 
half the cases. Fractional test meals show an absolute ochlorhydm, or a 
relative achlorhydria, in the same proportions os in the case of pernicious 
anffimia. The colour of the skin is often peculiar and striking, even when 
anaimia is not severe, and is best described as biscuit coloured.” A bright 
malar flush upon this yellowish biscuit-coloured background gives a char- 
acteristic and vivid facial aspect in the earlier stages of many of the cases. 
The manifestations common to all anicmic states, breathlessness, headache, 
cardiac and venous murmurs and oedema, are commonly present, but hsemor- 
rbages are freguent. Syncopal attacks may occur. Attacks of diarrhcea are 
common, but on the other hand constipation may be obstinate. Irregular 
pyrexia is almost invariably present at some period in the course of the 
msease, and this quite apart from fever-producing complications, such as 
cystitis and bed-sores. In the later stages progressive emaciation is constant, 
and if life bo prolonged it becomes extreme. 

Diagnosis. — In the well-developed stages of the disease, its recognition 
presents no great difficulty. Attenrion is quickly attracted by tbe con- 
spicuous aueemia and biscuit-coloured «lrin. Following a period of slight 
paraplegia, the steadily increasing paralysis of the lower extremities, pro- 
ducing complete and lasting helplessness, the characteristic distribution of 
the sensory loss, the irregular pyrexia, the ansomia and the relatively late 
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onwt of sphincter trouble serve to separate tb's disease from other forms of 
paraplegia. The change from the spastic to the flaccid type of paraplegia 
Avitb loi >3 of the deep reflexes and perMstenee of the extensor response, Trhich 
occnra in some of the cases in the late stages, is highly characteristic. 

In the earliest stages and before the appearance of any definite evidence 
of organic spinal disease, there may be auen disability as to suggest hysterical 
paraplegia or ataxia, and only the examination of the blood may expose tbc 
re.al disease, '^en there is evidence of o^nic spinal disease, it is especially 
from disseminated sclerosis, spina! tomoor, tabes dorsalis and polyneuntia that 
the diagnosis has to be made. The preponderance of peripheral subjective 
sensations and the anemic appearance snonld Blwa3r8 suggest a diagnosis of 
snbacute combined degeneration. Slight spastio ataxia ia the common 
clinical picture of subacute combined degeneration, of disseminated sclerosis 
and of spinal tumour. The presence of objective peripheral sensory loss is in 
fa\onr of subacute combined degeneration, whereas diplopia, nystagmus, 
transient amblyopia and intention tremor are strongly in favour of dis- 
semiiuited sclcroaU. Spinal tumour ta especially distinguished by a sharp line 
of Ecnso^ loss, transverse to the of the body, which does not spread up 
from below in slow fashion. 

AVhen subacute combLoed degcnecation commences with flaccid ataxia, 
the loss of deep reflexes, the dutioctioo must be made &om tabes dorsaUs. 
The extensor plantar reflex, which is almost always present in the former 
disease and which is rare tn early tabes, the different distribution of the 
sensory loss in the two diseases, the loss of power and associated antemia in 
subacute combined degeneration, and the results of the examination of the 
blood and ecrebro^spinal fluid for ayphilitlc reactions and of the latter fluid for 
lymphocytosis, ore important aids in the dUTerential diagnosis. 

It is also necessary to bear in mmd the strikiDgiy close resemblance the 
disease we are considering may bear to polyneuritis. The differentiation may 
in the early stages depend chiefly, if not wholly, upon the examination of the 
blood and the resnlt of a fractional test meal. But, sooner or later, the 
appearance of an extensor response will indicate tho presence of a cord lesion. 
On tbc other hand, in the spastic type, the presence of mnscolar tenderness 
in the legs Is a strong indication in favour of subacute combined degeneration. 

Course and Prognosis. — Before the iiya of effective treatment the dura* 
tion of the disease varied within wide limits. In some tho progress was 
rapidly downhill, sunuYal bebg a matter of months from the first recognition 
of the symptoms ; in others the disease remained for several years in a rela- 
tively mild stage, and partial remissions were common, but once the patient 
brcanjc lb*' aunvraJ period wa# asiwUy abort. 

With the advent of liver therapy for pernicious anaimia tho outlook for 
subacute combined dogenerarion was not at first greatly changed, but with 
more potent liver preparations and the development of an adequate technique 
of treatment, improvement and, later, enre aoon became apparent. For the 
case that comes under intensive treatment before the patient has become 
quite unable to walk, functional core tonally takes about fire months. Some 
reflex abnormalities, which mean nothing to the patient, may still persist 
for a time or permanently, ^me authorities believe that cases of the 
flaccid type, in which the element of peripheral neuritis prcdoroinat<», respond 
liCttcr to treatment than do those that are more spastic, the disease in the 
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latter being chiefly in the spinal cord. No such generalisation can, however, 
be made, and in cases of the latter type the extensor plantar reflex, usually 
the most persistent sign of spasticity, may disappear. Advanced cases of 
both types may fail to show much response to treatment. Bnt no case, 
however advanced when first recognised, should be deprived of full treat- 
ment on this ground, and the most surprising recoveries are sometimes seen. 
If treatment is stopped relapse occurs sooner or later, and with renewed 
treatment recovery again ensues, but it is doubtful whether this process can 
he frequently repeated, on account of the probability of gliosis in the spinal 
cord. 

Treatment. — Whatever the degree of ancemia present, intensive liver 
treatment is essential. The blood count should be brought up as quickly as 
possible to five and a half million red cells per cubic millimetre, and kept at 
that level. Daily parenteral injections of the chosen liver concentrate are 
necessary, and it may be that the most highly purified and protein-free 
extracts, however excellent for the blood, are not as efficacious for the nervous 
system as those less highly purified. In some instances the blood U very 
resistant, and it is necessary to try different preparations of liver and stomach 
extracts with iron and thyroid as adjuvants. A blood count of five and a half 
million having been attained, the count should be kept at that level for five or 
six months ; but not liigher because of the dangers of thrombosis with poJy- 
cythsemia, and not lower in order than the nervous system may have the best 
chance of recovery. The more advanced the stage of the disease is, the less 
result may be expected from any form of treatment. 

Any Buppurativc condition of the body should bo energetically treated. 
Every care should be Cakeu to delay the advent of bed-sores and cystitis. 
When present these ate often amenable to treatment in the early stages of the 
disease and also iu less acute cases, but in the later stages and in the mote 
acute cases they are inevitable and the bodily vitality is too low for any 
reparative process to take place. Pains ate relieved by such analgesics as 
aspirin, acetanilide, amidopyrine, and pbenazone. Flexor spasms are among 
the most troublesome of the symptoms, since their frequent occurrence denies 
sleep to the patient and they are most important factors in the occurrence 
of bed-sores. The remedy which seems to have most effect in checking these 
spasms is barhitone. 


PROGRESSIVE BIUSCULAR ATROPHY 
Synonym. — Motor Neurone Disease. 

Definition. — It is usual to describe together a large group of cases in 
which progressive wasting of the musculature of the body and a moderate 
degree of spasticity are associated with, and evidently seconds^ to, wide- 
spread degenerative changes in the central nervous system, the chief incidence 
of which is on the lower and upper motor neurones. Clinically the cases are 
capable of great variety, accordmg to the sites of the initial wasting and the 
degree of spasticity, but they are nearly all comprised by three clinical types. 
In the first and most common type, the wasting begins in the upper limbs, 
and the lower limbs become spastic but do not waste. This variety was called 
hy Charcot amyolrofltic lateral sclerosis. In the second type, the wasting 
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comueDces ia tLd mascles ionervated Aom the medulla and pons, and the 
names projrwaiw huibar wnlytia and labio-filosto-j^aryngodl are 

applied to it. In the third tyj^ the wasting begms in or quickly spreads to 
the lower limbs and no spasticity develops : this is called the wrcZy atrojikie 
type. Transitions between these types may be met with, and the first two 
are frequently combined. 

^tioIoCT* — The disease is rare before the age of 25, but occurs at all 
ages thereafter, attaining its maximum incidence between 30 and 45. Moles 
are aiTected much more frequently than females. No causal factors have been 
discovered. The pathological findings ate most in accord with the suggestion 
that the malady is due to a deficiency of some element essential to the nutri- 
tion of the spinal cord, in the same aense that subacute combined degeneration 
and pellagra are the results of such deficiencies. The question of the relation 
of trauma to the causation of ptogteasWe mnsculai atrophy admits of no 
decisive answer. In occasional instances the onset follows more or less 
closely on an injurj', but we know of no pathological process whereby a 
peripheral injury can set up a diTasc degenerative process within the central 
nervous system. Inj ory of the cervical portion of the spinal cord may produce 
a syndrome embracing wasting in the upper limbs and spasticity in the Iow« 
limbs (ace p. 1760), thus superficially resembling amyotrophic lateral sclerosis, 
but there ia not suOlcient evidence that trauma can cause the progressivo and 
ultimately fatal malady of which true amyotrophic lateral sderosu is the 
most common clinical variety (see Diagnosis, p. 1779). 

In rare instances progressive muscular atrophy occurs in the subjects of 
old acute anterior poUomyclitis. Certain cases of syTihilitio amyotrophy 
(see p. 1609) present clinically a close re.semb!ance to amyotrophic lateral 
sclerosis. 

Pathology .-^^VhiIe in the less advanced cases the degenerative changes 
are almost limited to the antetior hom cells and the pyramidal tracts, in the 
most advanced they affect almost all the structures of the cord with two 
striking exceptions, namely, the fibres of the posterior columns, and the 
fine fibres parsing forward in the prey matter. It will be noted that the former 
'&l)re.‘t'and-piobably the latter also have their cell bodies outside the central 
nervous system. The latter probably aubser^'e reflexes ; their preservation 
seems to be constant in amyotrophic lateral sclerosis and not in other forms 
1 of progressive muscular atrophy, and it is probably to bo correlated with the 
\prcservation of the tendon reflexes in the wasting muscles, which is a peculiar 
land striking clinical feature of amyotrophic lateral sclerosis. 

I To the naked eye, a cross-section of the spinal cord may show some 
diminution in size of the ventral horns. The essential lesion is a primary 
degeneration of the eclls in the ventral horns of the spinal cord ana iu the 
homologous motor nuclei of the brain-stem, namely, tne hypoglossal, facial, 
trigeminal and oculo-motor nuclei. Coupled with the degeneration of the 
lower motor neurones is a degeneration of the upper motor neurones of the 
pyramidal system. In the ventral hom cclb the degeneration is evidenced 
liy a gradual shrinking in size of the cells, which lose their dendrites and 
become oval or spherical in shape. The Ni.’^al bodies slowly disappear, and 
only in rare and rapid cases is definite ebromatolysis seen. The nuclei dwindle 
and become irregular and distorted. 

The dorraj and lateral horns are almost invariably intact, but degenersHve 
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changes are sometimea seen in the cells of Clarke’s column. The affection of 
the motor nudei of the brain-stem in the bulbar cases is in every rray similar 
to that of the ventral horns. The degeneration of the motor nerves which 
take origin from the degenerate ventral horn cells, often proceeds pari passu 
with the degeneration of the cells, but in some cases this is con^icuously 
not so. 

The affected muscles are soft and toneless, and the muscle fibres are found 
irregularly degenerated, bundles of normal and of degenerating fibres being 
found side by side xmtil the atrophy is complete. The characteristic change 
is shrinkage of the affected fibre to a calibre much less than normal. As is 
usual in all slow tissue degenerations, fibrosis and local arterial disease accom- 
pany the atrophy of the muscle fibres. 

The pyramidal neurones (cells of Beta), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells, 
but with this diffcicnce, that the earbest structural changes are found in 
the most distal part of the pyramidal fibres. The degeneration of the upper 
motor neuronea never proceeds to the complete destruction of anything like 
all the pyramidal fibres. Degenerative changes are constantly present also 
in the anterior columns of tbo spina! cord. 

The pathological picture, therefore, of progressive muscnlar atrophy is a 
widely scattered degeneration of nervous elements, not confined to the motor 
systems, though these ate piedonunaotly affected. 

Symptoms.— The onset is in most cases very gradual, but it may be 
more rapid, and severe incapacity may result in t£c course of a few months. 
In rarer cases, a severe degree of paralyse may develop m the course of a few 
days, and in such cases it is not uncommon to see the most remarkable tern* 
porary improvement. The nature of the onset, as a rule, indicates the course 
wb'ch the malady will pursue. A very slow onset is followed by a very 
slowly-advancing disease, often interrupted by long stationary periods, 
whereas the more rapid the commencement, the quicker will be the advance 
and the sooner will a fatal issue occur. Accompanying and sometimes pre- 
ceding the onset, and not infrequently conspicuous during the early states of 
the disease, ace certain sensory symptoms which, from the confusion in 
diagnosis they may cause and from the scant attention which has been paid 
them in descriptions of the malady hitherto, deserve emphasis. These 
symptoms are confined to the regions where the wasting first appears, and 
consist in a subjective feeling of stiffness and uselessness, much increased 
when the limb or the body is cold. Or there may be dull aching pains, inter- 
mittent neuralgic pains which may bo severe, or a sensation of coldness 
or numbness which may be intense. Pmnful cramp in the muscles which are 
about to be affected is comparatively common. The attention of the patient 
may be first drawn to his malady by the altered appearance produced by the 
atrophy, aud this is more common when the commencement is in the hands, 
where the subcutaneous tissue is thin and the region constantly in view. 
More often the disability consequent upon the weakness is noticed first ; 
this is always the case where the commencement is in the bulbar mnscles, 
and usually also where the muscles of the legs, proximal muscles of the arms 
and trunk muscles are first involved. Ijastly, the fibrillation may be so 
marked as first to attract notice. 

The icasting-, wl&h conalitutes the most characteristic feature 
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of the disease, may commeDca in any group of the skeletal muscles whatso- 
ever. It may be first manifest in sneh rare situations as the facial muscles, 
intercostal muscles, muscles of the back and abdominal muscles. The com- 
monest situation is in the mnscles of the upper limb, where the distal (intrinsic 
muscles of the band) or the proximal muscles (deltoids, spinati, etc.) are 
first affected in about an equal number of cases. In the hand, the muscles 
of the thenar eminence arc the first to waste, and this is follow^ by atrophy 
of the hypothenars, of the Inmbricals and of the interossei Tpith the usual 
flattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lumbncala, hollowing of the interosseal spaces and a tendency 
to the “ claw ” attitude of the hand. This mom en griffe is never so marked^ 
in this disease as in paralysis of the olnar nerve, syringomyelia, etc., because’’ 
the wasting soon auects the long flexoH of tie fingers, and moreover, con- 
tractures of the affected muscles are not well marked in progressive muscular 
atrophy. IVhen the upper arm is pninarily affected the wasting is usually 
first seen in the deltoids, whence it spreads upwards, involving the spinati 
and the muscles attaching arm to scapula, and arm and scapula to trunk. 
Among these znnsclcs some tend to escape the atrophy relatively, or to be 
affected much later than others, and these are the triceps, the latissimus dorsi, 
thelower half of the pectorolLs major, the levator angub scapulm and especially 
the upper half of the trapezius, which for this reason was called ” ultimum 
moriens ” by Duchemie. In the limbs the wasting alwavs commences in one 
lush, but soon spreads to the correspon^ng limb of tbe opposite side and 
tends ultimately to become symmetrical. 

The type of muscular wasting wldch is characteristic of amyotrophic 
lateral sclerosis and present less often in other forms of progressive muscular 
atrophy is that whicli was called by Gowers “ tonic atrophy." It might be 

I Vrpccted that when dcgcaetatwn began in a group of anterior hom ccHs, Ih'* 
fcorresponding muscles would gradually lose their tendon teflcxc3._nnd become 
inexcitable. But in amyotrophic lateral sclcrosis,“Tvhilc the muscles waste, 
their tendon-ierks hecoroo atul remain exaggerated, and the wasting mus cle-^, 
though they nang ftabhily on the limbs, become hyperexcitahle to penmssioii 
and they show spontaneous contractions of gTou|>s of fibres', ‘tnovin as'Iihrillary 

twitchines or/inY/alion or fasiculation (see p. 1777). - — ^ 

, In other forms of progres-sivc muscular atrophy, the wasting muscles are 
•'more liable to lose theb tendon-jerks, they may be inexcitable to percu^oa 
'of the muscle bellies, and they show less, if any,' fibrillation. 

Accompanying the muscular waslirtgtbcrB is •usually considerable wasting 
of the subcutaneous tissues and the etin becomes very loose, and the reduced 
and separated muscles stand out when they arc voluntarily contracted. In 
some wes the subcataneons tissue does not waste and may even be increa-ied 
(especially m the lower limbs), and then the muscular wasting may bo masked 
for a long time and even till paralysis become* complete. There may be an 
appearance of vaso-motor paralysis — redness, blueness and some swelling of 
the periphery- — but this seems to occur much more as the re.*ult of the con- 
tinmil pendent position of the bands and of the absence of muscular activity 
which normally aids the circuIatioD than as the result of any definite vaso- 
motor polsj*. 

IVhile, in the most usual type of case, mnscolar wasting is going on in the 
upper limbs, slight signs of spasticity gradually develop in the lower limbs. 
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The knee-jerks and ankle-jerks become cxaggeiated, and after a time the 
pkntar reflexes become “ extensor.*’ There is not often a severe degree of 
spasticity and sometimes palpable spasticity is absent, althongh the other 
reflex signs of pyramidal disease are present. The parts which become spastic 
do not, tn general, develop any wasting. 

^Spasticity from the npper motor neurone disease may develop in the 
lower extremities before there are any fflgns elsewhere of atrophic paralysis 
due to the lower motor neurone lesion, and such cases present the physical 
signs of a primary lateral adetosis. It must, therefore, be borne in nund that 
a case presenting such features in an adnit may eventually prove to be one of 
amyotrophic lateral sclerosis. 

In some cases of progressive mnscular atrophy no abnormal clinical 
signs are found in the lower limbs, but, post-mortem, degeneration of the pyra- 
midal tracts is evident. 

Next in order of frequency to initial wasting in the upper extremities 
comes the incidence of the msease upon the muscles concerned in facial 
expression, articulation, mastication and deglutition, and in lesser degree 
upon the muscles of phonation. The disease may be confined to these 
muscles throughout the whole of its course. From the widely different 
clinical picture resulting, and from the fact that all these muscles are supplied 
from the brain-stem and upper two segments of the spinal cord, tltis form 
of the disease has home the name of progretsive bulbar paralysis, or labio- 
glossopharyngeal paralysis. The wasting commences in the intrinsic muscles 
of the tongue and spreads thence to the orbicularis oris, to the extrinsic 
muscles of the tongue, pharynx and larynx, to the muscles of mastication 
and, eventually, but in less degree, to the facial muscles generally ; but 
only in rare cases are the oculo-motor muscles affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the 
intrinsic muscles of the larynx, and the muscle of the cesopbagus are little 
affected. This seems at first an anomalous and astonishing fact, considering 
bow great and important are the troubles with deglutition in bulbar paralysis. 
But the anomaly disappears at once when one considers that the muscles 
which are concerned with buccal deglutition are the muscles of the tongue, 
those forming the floor of the mouth, including the mylohyoid and the 
digastric, the muscles which raise and lower the jaw, and those of the lips. 
Further, the muscles which are most important in pharyngeal deglutition 
are those which raise and lower the hyoid bone and larynx as a whole, and 
these are the stylohyoid and stylophaiyngeus, the paratogfossus and pafato-_ 
pharyngeus, the geniohyoid, thyrohyoid, sternohyoid, sternothyroid and 
omohyoid. All these muscles are early and severely affected in bnlbatv 
paralyab j and when tbey'faU,’the''inttin3lC"iau3ClC3''of thepalatcsre imablc ^ 
to shot off the nasopharynx, the constrictors of the pharynx are entirely 
unable to perform the act of delutition, and the intrinsic muscles of the 
larynx — though phonation is never losl^ate unable, since the larynx is 
nnfixed by the extrinsic muscles, to modulate the tone of the voice. The very 
active pharyngeal reflex and the dilBcnlty in using the laryngoscope on 
account of spasm of the pharynx in the subjects of this disease, are very good 
clinical evidence that the pharyngeal constrictors are not affected. 

The earliest phj^ical of bulbar paralysis is the loss of the finer move- 
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ments which fire essential 'foi correct orticnlation, and consequently a 
^!lurrjng,<lyBarthtu develops andjamasca, and the copflonanta bwome less 
{ and less d^tlnct until '£hey_ate,inaud»bl^ The failtue of tlie’^atrrtrTclosc 

t upon the posterior pharyngeal wall ^geU a nas al element in the vo ice. 
Later, the patient becomca unable to inteimpt his blast at any ot tbe’Etnp 
positions, and bis ntUaantc bccoincs a long, mo aning, monotono us , in- 
articulatejpund. His phonation remains, but ho cannot alter^j^ pitch not 
'divddelt into jiatU of apeech, escept by taking a fresh breatluThOTitblcu” 
laris oris is early aiTeetw, and the lips lw' ytheirfi r mngB 3~'£ndI-becoiaB.dbin. 
and 83 they Vrcakeu, the unopposed retractoS^-thcjinclM produce jt_v>i(je, 
2 >traiubt month, both at rest and in emo^pal action. l\TIiinng and pursing 
up the lips become impossible, and~ultu^tely Ibeie is much diibbliog of 
saliva, foT tlifr can neither be retained by liiis nor swallowed. The 
jongue shows-fine dbrillatioD, and fls it wastes it loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the end consists solely of the covering mucous membrane, 
fie g^anrfs so<l fie Sbemst^s^ue, and lies matianleai ia fie Boor of tbemaatb, 
resembling a cri nkled tnuahr oom. Tho muscles of mastication all become 
affected. The bite becomes feeble and the mouth cannot be opened against 
resistance. In the Ut« stages the jaw drops an<l the mouth is constantly 
open. The combined weakness of tongue and buccinators makes it very 
difficult for the patient to keep his food between tu’s teeth in mastication, 
and often he aids his disability by tlisital pressure upon tbs cheeks. Nasal 
regurgitation is not uncommon. The difficmty in swallowing is greatest with 
duids, for these require quick action. and is nest gre^t^st with lu^TfOlida, 
for these necessitate powerful action. It ia least with fd^-ofis'p^'dge'Uke 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other mu-sclcs of the face are affected latei: and to a much less severe 
degree than i3.the_orbicularisj>ris» It is as if there were a physi^ogiCarielec* 
tion'on the part of tho disease for the nervous mcchauism subserving masti* 
catiQU and deglutitioa, Stdl in. the majority of cases tlie» ia bilateral 
general facial weakness and wasting which, with the peculiar mouth and 

a ing ja"w,'^rodnc«"a ■characteristic facies which can be instantly recog- 
If the upper facial muscles aro tested by raising the eyelid with the 
finger sgoinst resistance, invariably they will be found to be weak. Only 
in very rare cases does the atrophy extend to th^ ocuTo-Bolor'inuscles. As 
in the paralysis of the limbs, eo alao in bulbar paralysis, concomitant signs 
of both-UPper m otor neu rone n od of lower motor neurone lesion may exist. 
When such TofilcTrtf Ophy^of Iho bulbar muscles is present, the symptoma- 
tology osjd clinical appearance are the same as have been above deecribed 
for the simple atrophio form, with the exception that tho jaw-jerk and the 
other musefe-jerks of the bulbar repon, which ore absent in the latter con- 
dition, ate brisk in the tonic-otropbic form- Arid, farther, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In lesa common co^ of progressive bulbar patalysia the upper motor 
neurone lesion alone Is in evidence, and the bulbar paralysis is pumy spastic. 
Here the symptomatology as re^rda axticnlatioai, deglutition, etCn b the 
same, and the facial aspect idetrtical with that of the simple atrophic end 
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tonic-atrophic forms. The muscle-jerks ore brisk. Tho appearance of the 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn 
into a narrow compass by the spasm of the mnscles composing it. It appears 
too small for so large a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 

Tho muscles of the back of the neck, the splcnins, complexus, etc., are 
not uncommonly the first muscles to b© affected with the wasting of pro- 
gressive muscular atrophy. There is increasing difficulty in extending the 
head, which drops forward, causiog a characteristic attitnde, which is associ- 
ated with a constant overaction of the ftontales which raise the brows to 
clear the line of vision when the bead is dropped forward, eo giving rise to 
a permanently furrowed brow. The loes of substance in the muscles of 
the back of the neck, together with the dropping forward of the head, causes 
the lower cervical and upper dorsal eptnes to stand out in undue 
prominence, and to give an appearance approximating to that of an angular 
curvature. 

Primary affection of the lower extremities is much less common than that 
of the upper extremities, bulbar region or neck niuscles. The anterior tibia] 
and peroneal muscles are usually attacked first, and less commonly the 
quadriceps. The clinical type is that of flaccid atrophy in most of the cases. 
Tonic atrophy^, which is eo common in the upper limbs and in the bulbar 
region, is rare in the legs. 

Wherever the site of commencement of progressive muscular atrophv 
ma^ be, it invariahlv spreads to other regions, sometimes slowly and witn 
periods of arrest wnico may last for yean, sometimes with remarkable 
rapidity. The manner of spread is uaually in terms of the contiguity of the 
affected elements in the nervous system ; hut it is sometimes in terms of the 
pbysiological association of the muscles, as is commonly seen in the bulbar 
forms of the malady. ^Vhen the disease is definitely installed the appear- 
ance of fibrillation, in any muscles otherwise unaffected, is a sure sign that 
atrophy will shortly commence in those muscles. 

According to the method of advance shown by the disease, cases of 
progresrive muscular atrophy fall into two groups which it is important to 
metingin.ih. In the first group, the atrophy spreads locally and slowly and 
remains confined to one region of tho body timing moat of the course of 
the malady. These cases are always of the simple atrophic type, and they 
usually survive a long time. Such cases, however, tend to become general 
just before the end. In contrast with the local type of tte? affection is fie 
group in which the manife gtations, commencing Iftnalty, gpi-f>nfl-3pitfiin. a 
corop stativelyaha rt time tOLm^y ooUy, or even Dc^ me universal. 

Tiiespread may b^verv i^id.Vp d theend_m s y occur, ir fa'^f fewl B^tfay, ^r 
it may be slowe r ; but it is'uTrasnarfor any of the cases fcFTimng fMrgroup 
tu : 5urVl Ve't'ormoTe than two years. This group comprises (I) the generalised^ 
cases of simple flaccid atropbyT ~‘(21 all the c^3_pf_^yotrophic ' lateral 
sclerosis ; and (s) moet ’ot the bulbar cases. ^ 

'^brriiaiioTi is a mosnffipsrtaonympiom of the disease, and is an associate 
of the muscular atrophy. It precedes the wasting of the fibres, and is a sure 
herald of the advent of wasting in this diteasg., It ceases to occnrwEen"th'€' 
mB^e~ig*c'omplet^r'^v getgd ,*attd 111 bbt seen when the atrophy is nbt pro- 
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greasmg. On account of tbc impo^nce of fibrillation as a diagnostic sign 
of progressive muscular atrophy it is imMrtant here to consider those other 
conditions in which it is met vrith clinically. It occurs in syringomyelia and 
in peroneal atrophy, bnt only when the muscular atrophy is progressing, 
ana, therefore, it is only an occasional symptom in either disease. It is often 
very marked in cases of interstitial neuritis (sciatica, etc.). It occurs in a 
most magnified and conspicuous form in certain conditions of gastro-enteritis, 
and is presumably due to an intoxication, and to this form of fibrillation the 
term “ myokimia ” has been applied. It is not met with in polyneuritis, 
poliomyelitis, myopathy, nor in the common gross lesions of nerve trunks, 
nerve roots or spinal cord. 

The ^ectrical nadions of the afiected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by aide in the afiected muscle, there irill be some lowering of the response 
to faradism with a tendency to a polar change. This is known as the “ mixed 
reaction," and it is common to all diseases in which muscle degenerates 
fibre by fibre. Faradlc excitability lessens as more of the muscle fibr^ 
degenerate, and when degeneration is complete all electrical excitability is 
lost. In tonic atrophy the excitability oi the affected muscles to direct 
mechanical atimuU, such as percuarion, is increased so long as any living 
muscle remains. 

CotUroefures are conspicuous by their absence in this disease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end*result 
is that tho limb is flail^uko aud without contracture. 

Mtntal alUraiimt are constantly present in the cases in which the bulbar 
region is affected. Emotional instabuity and hyperexcitability arc the usual 
change. The patient is easily excited to tears or to laugutcr by trivia] 
causes, and when so excited cannot control his expression of emotion. He 
himself feels little joy or grief daring the paroxysms of laughing or crying. 

SjiKinctert, — In the majority of the cases these arc not effected, but cve^ 
now and then dysuxia in any of its forms occurs, and it may occur early in 
the coarse of the malady, and it may be severe. Loss of sexual power is very 
common. 

ReJlfjes. — The refiexes are modified in this disease, on the one hand 
by spasticity, when this is present, and, on tho other, by the muscular 
atrophy which may prevent response in the affected muscles. The phat3rDgeal 
reflex in bulbar cases is usually brisk, notwithstanding the statement to 
the contrary, which most writers upon this subject have recorded ; but 
the response is not the normal response, involving aU. the muscles con- 
cerned m deglutition, for these are atrophied and paralysed ; it is confined 
to the constrictors of the pharynx and tbc muscles of the palate, with the 
feeble co-operation of such of the somatic bulbar muscles as are still able 
to act. The plantar reflexes arc usually of tho extensor type when the legs 
are spastic ; but this does not always obtain. Similarly, the abdominal 
reflexes do not disappear so constantly or so early as is the case in disseminated 
sclerosis, for exam^e, and they may persist when tho legs are markedly 
spastic and extensor plantar responses have appeared. In cases of tonic 
■v. atrophy the tendon icuexcs are everywhere increased, even in regions where 
\ the attophy_j^eevere, and in this type of the malady they never disappear. 



PROGRESSIVE ]\IUSCULAR ATROPHY 1779 

The aame increase of the moscIe-jetltB occnra in the purelj spastic cases. 
In simple atrophic cases the tendoo'jerlra disappear pari jxwsu with the 
wasting of the muscles. 

CerebTO-spinal Jluid . — The cetebrO'Spinal fluid is always guite normal 
by all the tests at present in vogue. It does not usually contain more than 
one cell per c.mm., and no change has been detected in its chemical con- 
stitution. 

Diagnosis. — The malady has to be distinguished from the many conditions 
in which progressive wcalmess and wasting of the muscles occur, from those 
in which muscula r wa siTn^ and sp^jicity chmcal features, 

and lastly itora oche£ diseases, in wfiicKliulbar sympedmS are early evidenced. 
Injury of the cervical enlargement of the spinal cord gives rise to a limited 
degree of wasting in the upper hmbs, and spasticity of greater or less intensity 
in the lower limbs (see p. 1756). The wasting in the upper limbs becomes 
apparent some weeks after the injury and afliects the muscles corresponding 
to the injured segments of the cord, which ate commonly those of the fore- 
arms and hands. But weakness of these muscles and the spastic weakness 
of the legs are maximal immediately after the injury, and power usually shows 
an improvement during the succeeding weeks or months, whereas, in pro- 
pressivo muscular atrophy the weakness, wasting and spasticity come on 
insidiously and progress steadily. It must be realised that, although bony 
injury is commonly present, injury of the cer\’ical cord may occur without 
any fracture or dislocation of the cervical spine. Furthermore, a moderate 
deCTee of weakness^ of the limbs may escape observation while the patient is 
in bed after an accident, or they may be asenbed to other causes, and so the 
signs resembling amyotrophic lateral sclerosis may not bo discovered until 
several weeks after the occurrence of the lesion responsible for them. Inversion 
of the supinator jerk (see p. 1756) u a common sign in cases of in jury of the 
cervical enlargement, bat rarely, if ever, occurs in progressive muscular 
atrophy. Syphilitic amyotrophy (p. 1669) may be indistinguishable from 
progressive muscular atrophy except by the results of the Wassermann 
reactions in the cerehro-spinal fluid and blood. Peroneal muscular atrophy 
very closely resembles progressive muscular atrophy, in that slow wasting 
and fibrillation of the muscles are the chief clinical features. The points 
which distinguish the two conditions are that peroneal atrophy is often 
a familial disease, and is apt to commence in childhood, when it is xmnsual 
for progressive muscular atrophy to begin. The location of the atrophy 
b peculiar, and when well marked in the periphery of all four limbs, as b 
common in this dbease, cannot be confused with progressive muscular 
atrophy since the latter dbease never has thb distribution. Syringomyelia 
is easily distinguishable by the early end striking loss of pain and tempera- 
ture sensibility. Cervical rib not uncommonly produces atrophy of the 
intrinsic muscles of the hand, and, though thb is usually conMed to one 
hand, it may be bilateral. Further, it b exceptional for the atrophy to 
involve all the small hand muscles simultaneously, or equally. It picks 
out the opponens poUicb first and most severely, and b not uniform for 
all the hand muscles, as in progressive mnscular atrophy. Pain in the distri- 
bution of the eighth cervical and first dorsal roots, and some loss of sensibility, 
may be present. The atrophy remains local, and b never accompanied^ by 
fibrillation. The abnormal rib b easily discoverable on radiographic examina- 
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tion. It most !» totae in mind ftat cervical rib3 are not uncommoni and 
that their preacnce doea not neccssarOy prove the cause of atrophy of tht 
hand muscles, for cervical ribs may be present in the subjecU of progtcaaive 
rauscular atrophy, syringomyelia, or any other disease. 

The diagnosis of progressive muscular atrophy from the primary mn^cttlai 
dystrophies seldom causes serious difficulty. The latter occur, tn general, 
at a much earlier age and several memben of a family may be affectw ; the 
incidence of the wasting is almost invariably on the proiimal muKlca, the 
weatacss is out of proportion to the apparent wasting, fibrillation is absent, 
and the progress of the ^scase b very much slower than that of progressive 
muscular atrophy. Dystrophia myotonica is at once separated from pr^ 
greasive muscular atrophy oy the myotonus, when this latter symptom is 
present. When myotonus b absent, the characteristic wasting of the stcmo- 
mastoids, and of the muscles of the thighs, the ago of the subject, and some* 
times the presence of cataract should suggest the dmgnosb. Arthritic muscular 
atrophy occurs in the regions of joints v^ch show easily recognisable dbease. 
Fibnllation docs not occur, nor are there alterations in the electrical excita* 
hilitv of the wasted muscles. 

Loaiona of peripheral nerve trunks may be diagnosed by the hbtory of 
a local cause, by toe discovery of a palpable local lesion upon the course of 
the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while pain and sensory loss often occur in that same 
dbtnbution. 

Lesions of the nerve roots, and especially those produced by pachy< 
meningitis and by neoplasm in the vertenre may cause signs and symptoms 
so clo^y resembling those of tho more rapid forms of progressive mrucnlar 
atrophy, as to render correct dtagnoris very difficult. 5u^ a lesion in the 
cervical region, for example, may give rue to wastbg of the band and for^ 
arm muscles, and a spastic condition of the legs, resembling exactly a condi* 
tion of amyotrophio lateral eclerosb, without deformity or rigidity of the 
spine, and without pain or sensory loss. In such cases of difficulty the course 
of a little time will bring the advent of the conclurive symptoms of a local 
pressure lesion. It b important in thb connection to remember that presstue 
upon the spinal cord results in bypetalbuminosis of the cercbro-spioal Add, 
and if the lesion causing the pressure b syphilitic, there b likely also to be 
lymphocytosb in that fluid, neither of which conditions b found in pro- 
gressive muscular atrophy. 

Disguosb b most difficult in those cases where spasticity in the l^bi 
b the tirst sign of progressive muscular atrophy, and where such spasticity 
precedes the appliance of any muscular atrophy by a long time. If >t 
be clearly borne in mind that spastic paralysis may be the earliest, and 
for a time the only sign of pre^resaive muscular atrophy, and that among the 
maoy diseases of the nervous system, which commeuce with the same clinical 
picture of spastic panUjBis, a certain diagnosis cannot be made until further 
obtmguishing signs appear, error will be avoided. The importance of the 
examination m tbe ccteDio>8^al fluid in doubtful cases cannot be too sttouglj 
emphasised. 

Cou^ and Prognosis. — The nature of the dboaaa b to progress, and to 
axtend ita area of invasiou until a fatal issue b reached. The progress xoay 
be rapid, and the end may be reached in a few months, or it may be slow, and 
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several years may elapse before death occurs. The local types of progressive 
muscular atrophy of slow onset are the most gradual in their development, 
and these are often characterised by periods of arrest in the progress of the 
disease. The generalised simple atropuc type of the disease is the most rapid, 
especially when it commences with severe initial flaccid paralysis without 
atrophy. 

In the bulbar types of the disease, and in the common type of amyotrophic 
lateral sclerosis, the course is for the most steadily progressive. Every type 
will show, however, upon occasion, exacerbations and remissions, and the 
exacerbations are the most important, and in the bulbar types may bring 
about the end in a few hours. Of particular interest are rapid extensions of a 
flaccid paralysis, which may occur in a few hours, and which resemble, and 
indeed are identical with, onset of the disease with initial flaccid paralysis 
without atrophy, which has been already described. Whatever type of the 
disease be present, it tends in the end to spread and to become general. 

Involvement of the respiratory muscles or severe bulbar symptoms, and 
the pulmonary complications which may accompany either condition, may 
bring about tho fata! issue. It is usual, however, for death to occur in a 
manner which ia common to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is oncommon for death to occur from 
intercurient nnlvdics. The average tenure of existence after definite signs 
arc present is under I year in the generalised flaccid type, and it may be as 
short as 2 months. Bulbar symptoms ate not generally survived for mote than 
12 months. Localised cases of simple atrophy may live for many years. 
Some of the patients in whom a ^itivo Wassermann reaction u found 
improve, and the disease is sometimes arrested by aotisyphilitlo treat* 
ment. 

The progressive character of the disease renders tho prognosis grave la 
every case. There are some cases occurring in middle life, which resemble 
cases of progressive muscular atrophy of local distribution and slow course, 
which become finally arrested or even recover ; the true nature of such cases 
is doubtfal, but it is probable that they are allied to polyneuritis. 

In amyotrophic lateral sclerosis the average duration of life is seldom more 
than 3 years from the onset. When bulbar symptoms axe present the average 
dnrafioa is under 2 years. In the generalised cases tho average duration is 
under 1 year. Widely spread fibrillation in muscles, which are neither weak 
nor wasted, is the constant herald of generalisation, and renders the im* 
msdlete prognosis eerious. Ia esses irbeee s^hiUs ia preseat the progaosis 
is mote favourable, and there is even a possibihty of arrest and im^ovement 
if energetic treatment of the associated condition b provided. Rapid ex* 
tension of the wealmess, the advent of bulbar symptoms, involvement of all 
the respiratory muscles, and especially general asthenia and drowsiness ate 
the signs which usher in the fatal result. 

Treatment. — This malady seems to be entirely uninflaenced by any 
treatment that has hitherto been adopted. Recently, dramatic claims 
have been made in respect of vitamin E (tocopherol acetate), given in dosM 
of 3 mgs. thrice daily. This was said to arrest wasting and weakness and in 
early cases to effect rapid improvement. These claims, however, have proved 
illusory. It remains, therefore, to secure favourable conditions of life for the 
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patient, and to maintain the general health in as perfect a state as possible. 
Slassage and passive movements ate useful as pving bodily comfort to tba 
patient, and satisfying him that aomething is being done for him. In bulbar 
cases, tbe dpphagia must be aided by avoiding liquids and soUds, and by 
serving all tlie articles of diet in pultaceons form. Salivation, which is so 
troublesome in this condition, may be greatly helped by the administration 
of byoscine or belladonna by the mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonyms. — Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic 
Type of Muscular Atrophy. 

Definition. — This is an absolutely distinct and peculiar form of muscular 
atrophy, with a frequent tendency to occur in several members of the same 
family. It usually commences in mid-childhood, and after progressing for some 
twenty years or less, comes to a final arrest. The atrophy always commences 
in the intrinsic muscles of the feet, and ia throughout strictly distal in dis- 
tribution. The muscles of the face and tmnlc and tbe proximal muscles of 
the limbs arc never affected. The atrophy leaves a peculiar elastic fibrosis 
hi the affected musclca, so that the incapacity caused by this disease is mt^ 
leas than in any other form of mnacolar atrophy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a primary neurone atrophr of tbe anterior horn cells and 
of some of the afferent neurones in Clarke’s column 

.Etiology.— The disoa.<ie tuually commences between the fifth and tenth 
years of childhood, but it may appear as late os tbe fourth decade of life. 
Moles and females are loth affectra. Heredity plays an important part In 
the incidence, although isolated sporadic cases are not uncommon. It rosy 
exhibit every of inheritance. The malady often occurs in families, and 
has been traced through five generationa ; it may skip a generation and then 
reappear. 

Pathology. — ^The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke's column show signs 
of deceneration, as do abo some of the fibres of tbe posterior columns of the 
spinal cord, and especially those of the postcro-Iftteral column. Slight de- 
generation in some of the fibres of the pyramidal tracts is usually found. The 
affected muscles show a simple atrophy of the muscle fibres, indistinguishable 
from that seen when a motor nerve b dj\*ided. There is a simple shrinking 
ot tba bbrea, wbitb stain progiesaivtly and tuoto and mcotj deeply •aitb 
hipmatoxylin, lose their striation, and finally ^appear. Secondary fibrotic 
changes accompany the otrophy, together with scleTOsis of the arteries of 
the muscle. 

Symptonis. — Muscular atrophy dominates tbe clinical picture of this 
B^^y. It is strictly distal in dtstribution, and this feature will Ber\'c to 
distinguish peroneal atrophy from any other form of muscular atrophy. 
This is to say it docs not affect one particular muscle, but the distal ends 
of all the muscles below a certain level on tbe limb, leaving tho proximal 
ends of the muscles normal, suid it adi*anccs up the limb inch by inch, the 
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eeparation of the wasted portion of the mtucle from the normal portion 
being always transverse to its length. In other wor^, the muscle fibres 
seem to waste in terms of the length of the spinal axons which supply them. 
The wasting commences always in the intrinsic muscles of the feet, and 
hollowness of the instep and thinness of the feet, together with retraction 
of the toes and the dimculty which the pcs cavns so produced entails in 
fitting boots, first draws attention to the (Csease. As the process advances, 
the lower segments of the anterior tibial, peroneal and cal? musdes become 
affected, and the limb is subsequently involved until the lower third of the 
thigh is reached, at which stage the disease is invariably arrested. This 
slow spread of the atrophy from the distal towards the proximal portion 
of the limb, gives rise to a unique and characteristic feature in the appear- 
ance of the legs at the several stages of the disease. As an example, the 
complete atrophy of all the musdes below the middle and a well-developed 
musculature in the upper half of the leg, give rise to the inverted “ fat bottle ” 
calf, \Vhen the atrophy has involved the lower third of the thigh, the lower 
end of the femur, hare of muscle and covered only by skin and tendons, 
contrasts strongly with the well-developed musdes of the upper thigh, and 
causes the thigh to rosemhlc an inverted champagne bottle. 

Some years after the atrophy has become marked in the lower extremities, 
and in the usual run of cases just before the age of puberty, the intrinsio 
musdes of the hands, and first those of the thenar and bypotheoar groups, 
begin to waste, and this wasting may extend as high as the middle of tfie 
forearm. It must be borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper extremities often 
escape altogether, with the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neckaud trui2}i: remsia unaffected. 

The affected regions of the muscles waste absolutely, and leave a very 
elastic fibrous tissue. The electrical excitabUity in the wasted regions becomes 
first lowered and then lost, and, in the earlier stages, may show a mixed 
reaction, in which there is lowering of excitability to faradism, with a tendency 
to an inverted polar reaction. Fibrillation of the muscles is an important 
sign. It is seen only when the disease is progressing, and in the muscles 
which are obviously wastiug. It is never general, as in some cases of pro- 
gressive muscular atrophy. And since peroneal atrophy is at times advancing 
and at other times stationary, fibrillation may be in one case conspicuous 
and in another never seen. It dbappears entirely when the progress of the 
malady becomes finally arrested, and is, therefore, useful as a cCnfcar imfica- 
tion of active advance of the disease. Contractures always occur, and from 
the nature of the distribution of the atrophy are necessarily conned to the 
feet and the hands. In the feet, pcs cavus with retracted toes is the rule ; 
but sometimes, and in some stages of the disease, the feet and toes may be 
dropped and the feet inverted. The sphincters are unaffected. The ankle- 
jerlm are diimnished or lost in proportion to the wasting of the calf muscles. 
In the final arrested stage they are usually lost. The knee-jerk is always 
retained and is usually brisk. The plantar reflexes are usually lost^ early 
so far as any response in the foot is concerned, but some response in the 
upper thigh muscles, upon stimulating the plantar region, often remains. 
Pain, tenderness and cramp are entirely absent. Conspicuous loss of sensi- 
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bility is tmcomtaon, but «ligbt loss of deep sensibility, loss of tbe vibraUon 
sense and reUtiTO tactile loss, may often be detected upon careful examina- 
tion ; but in rarer cases all forms of sensibility may bo severely affected, or 
even entirely lost. Perforating ulcers ni.*iy be met with npon the soles of the 
feet, and art explained by tbe tWnnese of tbe feet and tbeir deformity, which, 
coupled with the clnmsincM of the use of the feet, lead to the formation of 
severe corns which break down into perforating nlceia. Ijoss of aecsibffity 
also is a factor in their prod action. 

The most striking of all tbe clinical features of peroneal atrophy is the 
comparatively slight disability caused by the wastmg of the mnscles and 
consequent paralysis, and even the sensory loss, when jt is present. 

Course. — The course is irregularly progressive for a nnmber of years 
only, and tbe advance of tbo disease ceases usnally in the third decade of 
life. Exacerbations of tbe wcakaesa are likely to be followed in every case 
by considerable improvement, owing to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused with 
progressive muscular atrophy, in that wasting of mnsclrs and fibrillation 
ate the conspicnoua features. The onset usually in childhood and the fact 
that tbo feet arc affected first, the peculiar distal distribution and tlie presence 
of any ftiinilial incidence, ate important. But the only distinction which U 
absolute is the distribution, for progressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial history is absent in tbe latter malady. In the conrso of time 
the diagnosis always becomes clear, for progressive muscular atrophy never 
keeps to the claasic distribation of peroneal atrophy, nor is it followed by the 
peculiar fibrosis which characterises the latter. 

Dystrophia myotonica when commencing in tbo peroneal mnsclea may 
foe a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of tbe face and tbe atrophy of tbe sterno- 
mastoids, srill establish tbe diagnosis. 

Tbe usual forms of myopathy arc at once separated from peroneal atrophy 
by the dlstributioa of the moscular weakness and wasting, which in the 
former group of maladies is conspicuously upon tbe face, tm^ and proximal 
muscles of the Umhs, and in tbe latter upon Ibe distal muscles. Peripheral 
neuritis is mere rapid in its onset, and h apt to be associated with tnotked 
sensory disturbances, botli objective and subjective, and tbe paralysis is in 
terms of individual muscles, which is not tbe case in peroneal atrophy. 

Treatoent. — ^The general health ebonicl be carefully maintamed, and 
the nutrition of the affected muscles aidvd by tbe application of massage. 
Care mnst bo taken, on the one band, to avoid orer-fatigue of tbo affected 
muscles, and, on tbe other, to ensnie auch regular exercise os is compatible 
with their capwity. Bicycling, for example, since it employs chiefly the 
thigh muscles, is a Vetter foitn of exercise for these patienta than is walking. 
In no circumstances should tenotomies be performed for the deformity of the 
feet, for such measures tend to destroy the effect of the conservative fibrosis, 
so essential to the production of a useful limb. The use of heavy mechanical 
roppoita is to be avoided above all tUogs, Light, well-fitting boots, so ns to 
interfere os little a.s possilile with tbe exercise of the damaged muscles, ore 
essentud. , 
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PROGRESSIVE SPINAL MUSCULAR ATROPHY OF CHILDREN 
Synonym, — ^The 'Werdnig-Hoffmann Disease. 

Definition. — This is a malady of the first rear of infancy, often incident 
upon several children of the same parents, ana characterised bj^ the gradual 
development of progressive muscular weakness and atrophy, which affects the 
proximal muscles first and most, increases to a complete paralysis of trunk 
and limbs, and finally affects the bulbar muscles. The disease is invariably 
fatal in from a few weeks to several months. The most striking pathological 
changes are a progressive degeneration and disappearance of the ventral 
horn cells of the spinal cord, and of their analogues m the brain-stem. 

iEfiology. — In some of the cases the paralysis is noticeable at the time 
of birth, and the disease is obviously of pre-natal development. In others 
the children are qnite healthy at birth, and the (lisc<ase develops some time 
during the first year of life, and most frequently within 8 weeks of birth. 
Though sporadic cases may be met with, yet in the majority of instances 
several chudien of the same mother are affected. Both the pre-natal coses 
and the post-natal coses may be met \rith among the children of the same 
mother. The sexes seem to be equally affected. No maternal ill-health 
during pregnancy has been noticed, and nothmg is known about any other 
retiologtcal factor. 

Pathology.— The most extensive changes are found in the ventral horn 
cells throughout the spinal cord and bram stem, and at many levels no 
normal cells whatever are to bo seen. Tigrolysis, swelling and glassiness of 
the cells, extrusion of the nuclei, ^appearance of the dendxit^, shrinking 
of the cells and final disappearance is the scquesco of the changes. Degenera- 
tion of the anterior coots and of the peripheral motor nerve fibres conse- 
quently occurs. These changes are not connued to the lower motor neurones, 
for in some cases examination by the Marchi method shows extensive de- 
generation throughont the posterior columns of the cord, indicating that 
lower sensory neurones were also considerably affected. 

The muscles show intense degeneration with hypertrophy of some fibres and 
itrophy of most of the fibres, waving, moniliform shape, hypemucleation 
the spindles, general nuclear increase and fibrosb. 

Symptoms. — In the coses which are pre-natal, the malady is noticed at 
the time of birth on account of the tonelessness, flaccidity and the poorness 
3f movement in the trunk and proximal muscles of the limbs. In the post- 
33taf cases there is a grsduof onset o/sundor weakness and ffacc/ifi'ty m the 
■r nnk first, and in tbe limbs afterwards, which usually commences within 
six weeks of birth, but which may not appear until towards the end of the 
irst year of life. The weakness seems always to be least marked in the 
peripnery of the limbs, where curious, alow, involuntary movements of the 
Sngers and toes bare been noted in a good many of the cases. The paralysis 
is followed by a rapid and extensive wasting of the muscles, accompanied 
by occasional fibrillary tvritchings. Since these children arc not only well 
Qonrished, but often put on much fat during the illness, wasting of the muscles 
caay not bo apparent on inspection orjfMilpatioa. It can, however, immedi- 
itciy be defected by radiography, which distinguishes sharply between fat 
snd muscle. 
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As the maladj progresses the trunk mtisclcs become completely paralysed, 
the intercostal mnscles being always paralysed before the diapuagm. The 
limbs bwme progressively weaker, and, lastly, bolbat paralysis sapervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected mnscles. Sensi- 
bility may be unimpaired ; but in several of Collier's cases there was con- 
spicnons Joss of pain sensibility over the limbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles ate not affected, and mtelligencc 
b preser\’ed throughout. 

Diagnosis. — ^Tbe peculiar and etriking features of the disease make the 
diagnosb easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and fla^idity of trunk and limbs as does the 
Wcrdnig-Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life. In amyotonia 
congenita, however, the paralysis b not complete, and it tends to improve- 
incnt and not to progressive increase. Contractures also occur, which are 
not found in the IVerdiug-IIoffmaan disease, and, lastly, the definite spinal 
cord changes of the latter malady arc not found in the former. Greenfield, 
however, considers that amyotonia congenita and Werdnig - Hoffmann 
paralysis arc different aspects of a eingle disease. 

Course and Prognosis— The conrsc b invariably progressive, and b 
more rapid the earlier in life the dbeaso commences, and It u most rapid of 
all in the pre-natal cases, which arc osoally fatal within a few weeks. ^Vitb 
an onset some weeks after birth, life b usually continoed for several months, 
and a few cases have been reported with as onset towards the end of the 
first year, in which death has been delayed until the third or fourth year. 

Treatment,— No treatment b known to inflnence the coarse of the 
malady. 


DISORDERS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NEUV'E ROOTS AND NERVI3 TRUNKS 

Individual peripheral nerves may b® damaged by a large number of 
agencies. Trauma may affect them in a variety of ways. Direct penetration 
by a sharp body such as a knife or glass, or the p.assage of a fragment of a 
w-iy Itua UAwe. coTO.plttt.iy o? p?«t\'?.U.y. by i Uaw 

with a blunt agent or severe commotion in surrounding tissues, such as occurs 
with the passage of a projectile near the nerve, may destroy the axons without 
interrupting the continuity of the more resistant mcdullarj' sheaths and 
perineurium. Recovery of such a ncr^'e rcouires the growth of new axons 
doa-n the surviving medullary sbeatbs. Similar injuries of less intensity may 
temporarily abrogate the function of tbe nerve but be followed by recovery of 
function in a matter of hours or days. Pot these three degrees of nerve in/nry 
Seddon has suggested the names neurotmesb, oxontmesb and neuropraxis 
tcpectivcly. Nerves may also t>e by trauma of a Icsa violent but 
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more sustained ctaracter as is seen in the common varieties of pressure palsy 
finch as “ Saturday night paralysia,” crutch palsy, palsies from pressure of 
plaster and other splints and chronic over-^trctcliing as in the case of the 
ninar nerve. Peripheral nerve lesions may follow a variety of general infec- 
tions such as pneumonia, dysentry, and streptococcal illnesses. Ner%'e 3 may 
be involved in specific inflammatory ptoceas<H such as leprosy. Finally the^* 
may be involved in new growths. The most important example of this & 
infiltration with carcinoma from a neighbouring focus, but nerves may be the 
site of isolated neurofibromata or multiple lesions in cases of Von Reckling- 
hansen’s neurofibromatosis. 


Phrenic Nerve 

This nerve supplies the diaphragm. Paralysis results most ofteu from 
disease of the spinal cord, but the roots may be implicated in disease of 
the spine, and the trunk may be injured, in its course through the neck 
and thorax, by wounds or tumours. Bilateral paralysis occurs in lesions 
of the cord and spine, and in polyneuritis especially of the diphtheritic and 
acute infective varieties. Other causes usually affect one side only. When the 
diaphragm is completely paralysed, the normal inspiratory protrusion of the 
upper part of the abdomen disappears, or is replaced by retraction of this 
part Wth each inspiration. During rest, so lone as the lungs ate healthy, the 
respiratory r.ate does not increase, but if broncoltb or pneumonia arises as a 
complication, or if the patient cxerta himself, the uimlnished reserve of 
respiratory power is seriously felt. ^Vben one nerv’c only is affected the 
diaphragm does not move on that side, but becomes permanently elevated 
as a result of collapse of the base of the corresponding lung. This is rarely 
detected by observation of the abdominal movements, but is easily seen on the 
X-ray screen. It produces no discomfort. 


• The Long Thoracic Nerve 

This nerve supplies the serratus anterior mnscle. Wlien all the fibres 
of this muscle contract, the scapula moves upwards, forwards and outwards. 
It contracts with the pectoralis major in the action of pushing forward the 
point of the shonlder and in the rapier-thrust movement. It also assists 
the deltoid in raising the arm. When it is paralysed alone, the position 
of the scapula at rest is unaltered, but if the trapezius and the rhomboids 
are paralysed as well tie acapnia drops, sad its lower angle is displaced 
inwards. Paralysis of the serratus anterior is best demonstrated by causing 
the patient to hold the arms outstretched before him. The arm is not rabed 
80 high on the affected as on the normal side, because the scapula is not 
fixed and the deltoid works at a disadvantage. Viewed from behind the 
deformity is characteristic. The vertebral border of the scapula stands out 
prominently and the hand can be pushed between this bone and the thorax — 
“ winged scapula.” On tabing the arm from the side, there is difficulty in 
attaining the horizontal position, but the winging of the scapula is less 
apparent. 

The nerve may be damaged by carrying heavy weights on the shoulder, 
by falls or blows on the shoulder, and by continued muscular effort with the 



1788 DISEASES OF THE NERVOUS SYSTEM 

raised ana. The nerva ma 7 be injoted alone in gunshot wounds,_bnt w 
& rale it is associated with lesion of the brachial plexus. In addition, a 
scrratus anterior palsy may develop Bnddenly in an otherwise healthy person 
after exposure to cold, or os part ^ a rare reaction to the administration of 
serum or antitoxin. In such neontic cases and in the cases caused by com- 
pression, severe neuralgic pains in the neck precede the onset of paralysis. 
Keco^f}' is alwap very slow and the defect may be permanent. 

Bracbim. Plkxds 

The brachial plexus may be injured by stabs in the neck, by penetrating 
missiles, by dislocation of the sbooldec or fracture of the clavicle, or by 
pressure of a tumour, aneurysm or cervical rib. Further, the nerves may 
be tom by forcible dragging on the arm in accidents or during delivery. 
In most cases the lesion is partial and the symptoms conform in the main to 
one of the following types ■ 

Upper ^lexui pora/yjij (ErVs palsy ). — This resnlts from an injury to the 
fifth and sixth ecrrical roots. The muscles paralysed are : hictms, deltoid, 
brachialis, brachio-radlalLi (snpinator longus), supraspinatus, infraspinatus, 
rhomboideus, sobscapularis, clavicular portion of pectoralis major, eerratns 
nntcrior, Intissimns doni, teres major. The arm cannot be flexed at the 
elbow (flexors of forearm), nor raised and abducted (deltoid). The movements 
o! the wrist and fingers are not impaired. Addnctlon of the arm is weak 
(pectoralis major), and rotation is feeble or absent (spinati). On attempting 
to oppose the shoulders, the on the affected side passes farther from 

the middle lino (rbomboidcus). The hand of the affected side cannot be placed 
on the bnttock of the sound eide (latissimus dorsi). 

The reaction of degeneration b often complete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It b usually incomplete in the 
other muscles. 8ens.ation b dtminbhed or lost along the onter border of the 
whole limb immediately after the injury, but improvement seta in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in tbs affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. 

Lover plexus paral^/rit (Klumpite’s paby). — ^This results from a lesion of 
the eighth cervical and first dorsal roots, or of the common trank of the 
median and ulnar nerves. The intrinsic muscles of the hand and the flexors 
of the wrist and fingers are paralysed, and the inner border of the forearm 
and hand b anmsthctic. Wnen the roots are damaged, sympathetic fibres 
may be implicated with the production of myosb, narrowing or the palpebral 
aperture, cnophthalmos and alterations in sweating on the face, neck, arm 
and upper part of the chest, on the affected sido. 

Miadle plexus paralysis . — ^Thb form of paialjsb is a common result of 
gunshot injuries of the plexus. It affects the muscles supplied by the radial 
and axillary nerves — posterior cord. As the nerve to the latissimus dorsi 
arises from the same cord, thb muscle b often paralysed as well. In addition 
to those simple types, more complicated paralyses occur, in which various 
jMirts of the plexus are injured together. 

Paralysn of the medial cord oj the plfxvs . — Atrimhy is confined to the 
intrinsie hand muscles, and the senvitr loss b confined to the hand. 
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- Incomplete lesions of the brachial plexus show a remarkable tendency to 
spontaneous recovery. In many cases recovery is complete in 6 months to 
2 years, in others it is partial, and soino muscles remain paralysed. 

The Radul Nerve 

• Owing to its long course, its position in relation to the humerus, and its 
peculiar vulnerability to compression, paralysis of the radial nerve is one 
of the coramoncst peripheral nerve palsies ; although it is a mixed nerve, 
containing sensory, motor and vasomotor fibres, tbe symptoms of an injury 
are almost entirely motor. In the upper arm tbe nen’c supplies tbe triceps 
and tbe anconeus, in the forearm the supinators, the extensors of the wrist 
and dugers, and the extensors and loug abductor of tbe thumb. 

Injury to the nerve is followed by dropping of the wrist and fingers. 
The wrist and the first phalanges are ftexed. The flexion is limp and easily 
reducible. 

When the lesion is in the axilla the whole ol the triceps is paralysed, and 
extenrion at tbe elbow is lost. Occasionally in wounds of the posterior 
aspect of the arm the nerves to the triceps are injured, whilst the tnaiu trunk 
escapes. The patient is then able to extend the arm powerfully by means of 
the anconeus, but if lie is made to raise tbe ^bow as high as possible with 
bis finders on tbe poiut of (be shoulder, extension of the bent forearm is 
impossible. 

In most cases the serve is injured in the middle Uiird of the arm and 
tbe triceps escapes, but the brachiO'redialis and all the cstennoz muscles 
in tbe forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerves, are very rare. The brachio-radiaUs is not 
a supinator. Its action is to flex tbe forearm, whJst tbe Land is in a position 
intermediate between pronatiou and supination. Paralysis of this muscle 
is detected by tbe absence of contraction when the pronated forearm is flexed 
against resistance. Owing toparalysis of the supinator supination is abolished. 
During the movement of ticxioa of tbe forearm the biceps acts as a supinator, 
and daring extension the external rotators of the shoulder correspond, though 
feebly. 

Paralysis of tbecztemorr of the carpus abolishes both extension and lateral 
movement at tbe wrist. The flexors of tbe carpus play no part in lateral 
movements. Tbe extensors of the fingers extend the first phalanges only, 
fixtensiou at the distal joints is carried out by the lumbriculs and interossei. 
Paralysis of the extensors and long abductor of Uie thumb renders abduction of 
the tbnmb and extension of the phalanges impossible. On attempting to 
abduct the thumb, it passes no farther than the radial border of the Land. 
In some cases, the second phalanx of the thumb can be feebly extended by 
the muscles of the thenar eminence. 

Many muscles not supplied by the radial nerve work at a disadvantage 
when tbe extensors are paralysed. These defects must not be mistaken for 
signs of injury to other nerves. Owing to the flexed position of the band the 

• grasp is feeble, but il the wrist is extended passively the grasp is improved. 
The patient cannot make a Cat properly, as the thumb does not oppose the 
index finger and the fingers cannot be flexed into the palm, until the thumb 
has been moved aside by the sound hand. The marements of the iatezoases 
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io Abducting Acd adducting the fingeta ate also feeble while the wrist is 
flexed, but are much stronger when the band U resting flat on a table with 
the wrist and fingcrsertended. Thecomplete reaction of degencratiou is often 
found in all the paralysed musclea from the onset. Atrophy becomes obvious 
in amonthortwo. Its eitcntandacveritygive important evidcnceforprognosis. 

Sensory disturhaneei . — Subjective symptoms ate rare. In a few cases. 
patJEthesiaj ate felt on the posterior aspect of the forearm and on the dors.sl 
aspect of the thumb. They are of brief duration, and are commoner with 
partial than with complete lesions. Causalgia is almost never seen in lesions 
of this nerve. Sensibility to light touch, superficial pain and temperature 
13 impaired over a small area on the radial border of the hand, including 
the proximal joints of the thumb and first two fingers. The defect is often 
very slight, and is only discovered on very careful examination. Deep sonai- 
bility is rarely affected. Considering the extensive distribution of the super- 
ficial branch of the ra^al ner%’c, it is rather surprising that the sensory dis- 
turbances are so slight, when the nerve is injured abovetbeoriginofthis branch. 

As a rule the brachio-radlalb recovers first, then the extensors of the 
wrist, then the extensors of the middle, nng, little and index fingers in this 
order, and the extensors and abductors of the thumb last of all. On palpa- 
tion of the muscles during attempted extension, contractions can be lelf 
before any movement is produced. Other signs of impending recovery are 
the disappearance of automatic pronation and of the flail-likc drop of the 
band, also dimlnation of automatic flexion of the fingers after passive ex- 
tension. Becovery of movement is complete when toe patient is able to 
extend the wrist and ell the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid. 

The Median Nerve 

\Thnst the clinical individuality of the radial nerro is shown in the 
preponderance of motor symptoms and in the uniform completeness of 
the paralysis that follows an injury, that of the median is seen in the frequency 
of partial and especially of painful lesions. Isolated palsy of this nerve is 
infrequent except as a result of gunshot wounds and other injuries. 

TOTAL FAP.AL^'SIS. — The muscics paralysed are the pronators, the radial 
flexor of the wrist, the flc.rora of the fingers except the ulnar half of the deep 
flexor, most of the mascles of the thener emiuence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis} and the two radial lumbricals. 
Stated briefly the symptoms nro : inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 
of the band in total lesions is fairly constant. The band inclines to the ulnar 
aide, the index and middle fingers arc more extended than is normal, and the 
thumb lies on a level with the fingers — the ape-hand 

Pfonalion is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysb of the 
flexors of the mist is seen when an attempt is made to flex against resistance.- 
The tendon of the ulnar flexor alone atauoa out, and the hand U drawn towards 
the ulnar side. Even at rest, the flexor tendons arc more prominent on the 
sound than on the affected side. 
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Flexion of the fingers is good ia tlic two ulnar fingers, though weaker than 
normal. The index cannot be ficxed at all, and the third finger onlj' incom- 
pletely. Flexion at the proximal joint is usually good in all the fingers 
including the index, and ilexion at this joint with extension at the last two 
joints is usually well done by the interossei and Inmbricals. If the proximal 
phalanx of the thumb b immobilbed, it will be seen that fiexion of the terminal 
phalanx b abolbhcd, owing to paral^b of the fiexor longus pollicis. 

Paralysb of the thenar muscles renders opposition ana abduction of the 
thumb defecti%’e. By means of the adductor the thumb can be drawn into 
the palm, but as the radial fingers cionot be fiexed nor the thumb opposed, 
it b impossible to place the tip of the thumb on the tips of the fingers. Atrophy 
of the mascles becomes obrioas in a few weeks. The outer part of the thenar 
eminence b fiatteued, and the bulk of the muscles orbing from the internal 
condyle is greatly diminished. 

Sensory disturbances . — lu almost every case there is complete anajsthesia 
to all forms of sensation in the two terminal phalanges of the index and middle 
finders. The skin outside thb area may be unaffected even in complete 
lesions, but in most cases sensibility b diminbhed in the terminal phalanr 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostie sense is 
tost in the outer fingers. Thb defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysb of tne median the 
most serious single aerve lesion of the upper limb. 

Vasomolcr attd trophic changes . — In manv cases the skin in the dbtribu' 
tion of the median nerve is ted, dry and chapped, and the naUs white or 
porplc, and atrophy occurs in the pulp of the affected fingers. 

itecorery is slow and is rarely complete. Sensation begins to letuin 
before poirer, but tie stereogsosttc sense is often defectire, long after more- 
ment in the fingers has returned. The pronator and the Qexois of the wrist 
recover first, then the flexors of the thumb ond middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some “ trick-movement,” due to cootractioos of healthy muscles, 
is misconstrued. For example, when told to flex the terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of 
flexion, which may be mistaken for true active fiexion. Recovery b complete 
when the patient is able to make a good fist with the fingers fiexed well into 
the palm, and the thtmib pressed firmly upon the dorsal aspect of the second 
phalanx of the middle finger. 

PAKTiAL LESIONS. — ^Partial paralyris of the median nerve b much com- 
moner than the complete form. 

Motor symptoms . — ^Flexion of the index finger and opposition of the thumb 
are most impaired. The flexors of the middle finger and of the terminal 
phalanx of the thumb may suffer also, but to a less degree, wbibt the pronators 
and the flexors of the wrbt often escape entirely. 

Sensory symptoms . — Apart from the painful lesions to be mentioned 
later, sensory troubles are usually slight in partial lesions. Anaesthesia b 
tare, but sensibility to all forms may be dimmbhed in the areas mentioned 
under complete lesions. 
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Voiomotor si/mplonu. — TBfi skin is often cynnosed in the dislrihotion 
of the injnied nerve, and it may perspire more fteely than in healthy parts. 
These changes are more distinct when the paralysis is complicated by a 
\Tiscuiar lesion, 

RecQvcTV is natotally more rapid than in complete lesions. The order 
in which the muscles recover ana the testa for complete return of function 
have been mentioned above. 

fAiiFUL 1X3I0.S3 OF THE }iEi)UN iiEtiVK.—Caiml<jia. — In many cases 
the most prominent symptom of injury causing on uncomplete lesion of the 
median nerve is pain. It comes on about ft month after the injury, at first as 
tingling or prickmg in tic finger-tips and palm, later as a constant severe 
FiuatUng, dragging or hvmtng pain — hence the name causalgia. Added to the 
constant pain, which never ceases clay or night, paroxysms occur, in which 
the pain increases suddenly in intensity. The application of cold water 
giics temporary relief, and patients often wear bandages or gloves which they 
keep constantly moistened. The pain is greatly aggravated by emotional 
influcnceo. 

Vosomolor cJianga ate a featuie of this type. In man^ cases perspiration 
is diminished over the radial half of the palm, and the skin becomes dry and 
scalv. In others, perspiration is incicased over the median area. 

ilctor disturlMncei are always present, but ate usually slight, the weakness 
aflecting mainly the fiexora of the index finger and the t£enar muscles. 

In severe cases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended or hyper-extended. The 
whole hand atrophies, and irredocible ankylosis occurs with tho limb in 
this position. Too slao of the hand is thin and dry. The fingers tapper, 
and the naiU are toog, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 moatha after tho injury, and then slowly declines, 
bat tho hmb remains usoless. £veain aiigbtcc cases, without much deformity, 
recovery of function is extremely slow, and is rarely complete. The condition 
is often much impioved by early operation and neurolysis of the nerve, 
or relief may be gamed by sympathectomy. 

The Ulkar Uebve 

This nerve supplies the ulnar flexor of the wrbt, tho ulnar half of the deep 
flexor of the fingers, the muscles of the hjpothenar eminence, the intcrossci, 
the two inner lumbricaU, and tie adductor and inner head of the short flexor 
of tho thumb. Its sensory area U the ulnar border of the hand, the httle 
finger and the inner half of tho ring finger. 

TOTiL TAlUEVsis. — Taialysb of the fesor carpi vlnaris may be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firmness on the 
soond side. Lateral movements of the hand arc uoaflected, aa these ate 
carried out by the extensors. 

Paralysi-s of the ulnar portion of the Jlexor pro/uiulua dtijiloruta. In 
making a fist, flexion of the index finger is perfect and that of the middle 
finger good, whilst in the ring and little finger it is absent or very feeble. 
Thu weakness is best seen when flexion is attempteil with the index and 
middle fingers extended. Even when the fingers can be flexed by the action 
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of the flexor snbliniis, the power of resisting passive extension is completely 
lost in the terminal phalanx of the two ulnar fingers. Paralysis of the 
hypothenar muscles abolishes lateral movements of the little finger, and 
diminishes the power of flexion at the proximal joint. Paralysis of the 
interossei and of the inner two lumbriaus leads to the production of the 
" claw-hand.” 

The action of these muscles is to flex the fingers at the proximal joints 
with the distal joints extended. In the " claw-hand ” the posture of the 
fingers is jnst the opposite of this, namely, extension at the proximal joint 
with flexion of the distal joints. Althongh all the interossei are paralysed, 
the defect is only seen in the ulnar fingers, as the radial Inmbricals supplied 
by the median are still healthy. It is produced by the action of the long 
extensors, which being now unopposed, over-eitcnd the proximal joints, 
and by the flexor sublimis which flexes the second joint and draws the distal 
joint down with it. The clawing of the fingers is greatly accentuated when 
the nerve is paralj^ed below the point of origin of the fibres to the long flexors 
of the fingers. Other features of the “ ulnar Land ” are atrophy of the 
interossei and of the hypothenar emiaeocc and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner two fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
extended. 

Paralysis of the adductor and of the inner head of the Jlexor hrevis 

-polljcit jiroduces peculiar disturbances in prehensile movements. If the 
patient is asked to grasp a folded paper between his thumb and index finger, 
and to resist efforts to remove it by palling, it will be found that this move- 
ment, which is normally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb vritb the second phalanx extended ; but 
presses the tip of the flexed thumb against the ooter margin of the index ^ger. 

Semory ainurlianccs. — In complete lesions, all forms of sensation are 
abolished m the little finger, and along the ulnar border of the hand. Beyond 
this there is usually dlm^sLed sensibility on the ulnar side of the ring finger, 
and over a narrow area towards the centre of the hand on both aspects. 
Spontaneous pains arc rare, and vasomotor changes are usually slight. 

PARTIAL PARALYSIS. — ^In partial lesions the same syroptoms are found in a 
less degree. The small muscles of the hand suffer most. Clawing may 
be slight or absent. Neuralgic pains may bo felt in the distribution of the 
ulnar nerve ; but causalgia is never seen in lesions of this nerve alone. 

, Recovery of sensation is usually complete before movement is regained. 
The flexor carpi ulnaris recovers first, then the long flexors of the fingers, 
and last the small muscles of the hand. In these recovery is extremely slow. 
When recovery of movement is complete the patient can sbdoct and addnet 
the middle finger with the palm flat on a table, and he can also scratch the 
table with the nail of the little finger without moving his wrist. 

The Musculo-Cutaneous Nerve 

This is rarely affected alone, but is often implicated with the brachial 
plexus. It supplies the biceps, coraco-braduafis and brachialis. Flexion 
of the forearm can still he carried ont bj' the brachlo-rndialis ; bat the power 
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of flexion is greatly diminisbcd. Sensation may be diminished or lost along 
the radial border of the forearm. 

The Av n.T.«t >v Nerve 

This nerve sapplica the deltoid and teres minor, and the skin over the 
deltoid. It may be injured alone in injnries of the shoulder and by preasoro 
of a emteh. The chief symptom is paralysis of the deltoid with almost 
complete inability to raise the arm. 

In war injuiies lesions of the nexTcs of tho lower limb ato very frequent ; 
but in civil practice, apart from sciatica and foot-drop, local lesions of these 
nerves are uncommon. 


The Lumbo-Sacral Pi.exu8 

The hmhar j)lcxus mav be damaged by abdominal tumours, and its roots 
by new-growth or other disease of the vertebrfe. In a certain number of cases 
ei^ of inflammation of the lumbar plexus are found in association with 
sciatica or neuritis of the sacral ptexvs. 

The sacral plexus may be damaged by growths or inflammation In the 
pelvis, by compresaiotv during partontion, and by penetrating missiles. It is 
also often the seat of spontaneous neuritis. 

pEMuRai, Nerve (L3, Lg, L4) 

This is the largest branch of the lumbar plexus. It supplies the iliaciu> 
pcctincus, sartorias and quadriceps femoris. It may be injured alone by 
fractures of the pchus or of the femur, by dislocations of tho mp, or by impli- 
cation in wounds, psoas abscesses or new nowths. 

The most prominent symptoms are loas of power to extend the tnec, 
loss of the knee-jerk, wasting of tho quadriceps, and sensory disturbances 
over the antciior suifnce of the thigh aud luocr surface of the leg. The 
psoas alway-i escapes, unless the plexus itself is also damaged ; but flexion 
at the hip may Iw imperfect through paralysis of the iliacus. Owing to the 
rapid dispciaon of the branches in the thigh, wounds in thus part often (muse 
partial lesions. In these the tierre to the ^Hadrtceps is most often injured. 
The rc-sultlng p.iralysis causes serioos disability in walking as the knee gives 
way at every step, especially in going down stairs, and lameness lasts lor a 
long time after return of voluntary movement. 

Obturator Nerve (Lj, L,, L|) 

This nerve is rarely damaged alone. It supplies the three adductor 
muscles, the obturator exteruus and the gracilis. The symptoms are weakness 
of adduction and internal rotation at the hip. 

Latkrai. I'ejiorai. Cutaneous Nerve (L,, L,) 

^ This nerve euppliw aij area of skiu on the autcro-htteral aspect of the 
thigh. .4a a result of injury, bnt more often without obvious cause, the skin 
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in the terTitor7 of this nerve may ehow pecnliar sensory disturbances, T^hich 
have been described under the ‘name of tneralgia parastTielica. Most cases 
occur in men. In w^omen it ia usually associated with pregnancy. The nerve 
is tender on pressure at the point -wbete it passes from under Toupart’s liga- 
ment, and neuralgic pain or numbness and tingling is felt in the skin, which 
may bo slightly insensitive on objective examination or extremely hyper- 
resthetic, so that the slightest touch causes pain. The symptoms, which are 
always unilateral, are made worse by walung, and may cause serious in- 
capacity by their pcrBistencc and severity. In severe cases the nerve should 
bo excised. 

The Scutio Nerve (L^, Lj, Sj, S,, Sj) 

This supplies the flexota of the leg and all the muscles below the knee. 
It may be involved in pelvic new growths, or injured by fractures of the 
pelvis or femur. Next to the radial and ulnar it suffers in gunshot wounds 
more often than any other nerve. 

70TAL PARALYSIS. — ^The foot drops, and the toes point downwards. Walk- 
ing is possible, but thepatient cannot stand on the heel or toes of the paralysed 
foot. The knee is raised high, bnt the steppage is not so marked in total 
lesions as when the common peroneal alone is paralysed. All movement 
below the knee is abolished. IThen the wound is in tJie buttocks flexion of 
the Imec is very weak. The foot liecomes mdemutoua if allowed to hang 
down. Sweating is often absent on the sole and dorsum of the foot, but is 
normal on the inner side of the foot, winch is supplied by the femoral. The 
skin is dry and thin, and may be scaly. Hyperkeratosis of the sole is 
common.^ Snbjective sensibility is rarely affected. The sldn is completely 
ansesthetie over the entire foot, except the inner border of the sole and around 
the internal malleolns. The sn^besja extends opwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillis and external malleolus. Deyond this area of complete ansestbesia 
there is a wide zone in which sensibility is dioumshed. The sense of position 
and passive movement is abolished in the foot and toes. The knee-jerk is 
present. The ankle-jerk is always lost. 

PARTIAL PARALYSIS. — In wouiids of the sciatic nerve it often happens 
that the fibres of the common peroneal alone ere wounded, since the sciatic 
trunk often divides into the tioial and common peroneal branches as high 
as the great sciatic notch. The symptoms arc described below under paralysis 
of these nerves. In other cases, the fibres of the tibial nerve are damaged 
either afone, or with some of the fibres of tfle common peroneai'. fn firffcasc 
the outstanding clinical features are paralysb of the muscles of the calf and 
foot, anffisthesia of the sole, and, with incomplete lesions, pain similar to that 
described in partial lesions of the median nerve. 

CoMMO-v Feroneal Nerve 

Thb nerve may be injured as it winds round the fibula by wounds or 
fractures or by compression of a tight bandage. The paralysis is usually 
severe, all the muscles being equally affected. The foot is dropped and 
inverted, and the toes are slightly flexed. Dorsal flexion of the foot, extension 
of the proximal phalanges of the toes, and abdaction of the foot are im- 
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possible. The patient can walk, and he can stand on tiptoe, but he cannot 
mn, and walkmg is made difRcnlt bf the foot-drop. Subjective sensory 
disturbances are nsnally absent. The skin is aujesthetic over a narrow band 
which extends from the outer surface of the leg in its middle third, downwards 
beside the outer border of the tibia, and along the middle of the dorsal aspect 
of the foot 09 fat as the base of the toes. For on inch or so, on both sides 
of this bapd, the Bcnaibility of the flidn is diminished. The knee-jerk and 
ankle-jerk are present. The plantar response U always flexor. Vasomotor 
changes arc slight, and trophic changes ate absent. 

Tibui. Nerve 

This nerve ia rarely injured alone. It sapplies the poplitcus, the calf 
muscles, the flexors of the toes and the intrinsic mosclcs of the foot. When 
it b paralysed, the patient b unable to stand on tiptoe, ot to extend or invert 
the ankle, or to flex hb toes. Paralysis of the interossei leads to a claw- 
iike deformity of the foot, associated with lowering of the heel and raising 
of the metatarans — talipes calcaneo-valgus. The calf muscles are flabby 
and the ankle-jerk is abolished. Sensation is lost on the sole, except along 
its inner border, on the outer border of the foot, and on the plantar surface 
of the toes. Caasalgia, similar to that in paralysis of the median, b very often 
preicnt. 

^ The distal portion of the tibtal nerve may be injured by a pencirattne 
mie.«ile or a deep wound in the calf. Movementa of the ankle are onaflectM, 
and auaistheaia is confined to the sole of the foot and heel, or merely to its 
inner half. The paralysis of the intrioeic mnscles of the foot may escano 
detection, and the lesion may easily be overlooked, especially when the 
nerve is injured below the origin of branches supplying the flexor longu 
hallncis ana the flexor longns mgitoram. The symptoms then are pain in 
the solo of the foot, anxestbesia on the sole, and paralysis of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
natnre and degree of the lesion. During the long period which elapses between 
the (mset of psralyris and the first signs of recovery, even in cases of aimplc 
physiological interruption of the nerves, every eflort must be made to prevent 
degeneration of the mnscles, to keep the circulation of the limb active, and 
to prevent the occnrrence of contractorcs and deformities. Massage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than hslf 
the cases of nerve injuries undergo epontaneoue cure. Jt b a<ln's3We. 
therefore, to wait three or four months before an operation b undertaken. 
If, at the end of tins time, the wound is soundly healed and all signs of sepsis 
have disappeared, and if, as a result of repeated examinations, no sign of 
recovery has been detected, no harm can oe done by exposing the nerve. 
If it is found to be divided completely, the ends should be ‘^freshened " 
and sutured end to end. If the nerve is notched laterally, the edges of the 
notch should ^ pared and sutured, care being taken to preserve the bridge 
of nninjured tissue. Somerimes the nerve at the site of the lesion appears 
as a fibrous, flattened band between two awcIUn^ on the nerve. In most of 
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Buch cases the nerve is completely diTndcd,and the condition calls for resection 
of this fibrous tissue and end-to-end suture. Another common finding, when 
the nerve is exposed, is a nodule or cicatricial swelling in the course of a 
nerve which has maintained its continuity. In these cases the continuity 
of the nerve should not be interrupted. It should be freed from adhesions, 
and incised in the long axis of the swelling. Operations which involve grafting 
of nerves have met with little success. For an account of the advances m the 
technique of the surgical treatment of nerve injuries which have been made 
as a result of experience gained in the Great Wats, special treatises must be 
consnlted. 

The treatment of painful forms of nerve lesions Is extremely difficult. 
In severe cases external applications and internal medication entirely fail. 
Simple freeing of the nerve sometimes pves relief. \^ete this fails, it may- 
be advisable to practise complete divition followed by immediate suture. 
In other instances sympathectomy, by excision of the stellate ganglion in the 
case of the upper limb and of two or more of the lumbar sympathetic ganglia 
in the case of the lower limb, may give lasting relief. 


INTERSTITIAL NEURITIS 
- Synonym.— N'enro-fibrositia. 

Definition . — k painful malady which commonly attacks the large nerve 
plexuses or nerve trunks but which may affect any peripheral nerve, and U 
oelioved to he due to inilammatioii of the interstitial connective tissues which 
surround and bind together the nerve fibres into the nerve trunks. 

Etiology.— It is in general a maladp of middle life, being unknown in 
cluldhood and uncommon In old age. It is often associated with other forms 
of fihrositis and especially with arthritis, e.g. the brachial nerves being affected 
in some cases of arthritis of the shoulder and the sciatic nerve in certain cases 
of arthritis of the hip. Inj ury involving stretching, bruising or wounding of a 
nerve trunk may produce it, but in the case of the sciatic nerve it is necessary 
to bear in mind that pain follomBg an injury may be the result of the rupture 
of an inter^’crtebral disc which has been injured at the same time. Gout, 
diabetes and chronic nephritis are well known clinical associations of inter- 
stitial neuritics. 

Symptoms. — ^These are those of irritation of the nerve fibres. Pain is 
usually the outstanding feature. It radiates in the area of distribution of the 
affected nerve, is of a dull, aching character, with acute exacerbations, and is 
often very long-lasting and wearing to the patient. The affected nerve is 
tender to pressure and stretching. Subjective peripheral sensations, such as 
tingling, burning or numbness, are usual and are often the first symptoms. 
There is marked bypotonns of the muscles of the affected h'mb, followed by a 
degree of general wasting, not confined to the muscles supplied by the affected 
nerve, but resembling arthritic muscular atrophy. Fibrillation sometimes 
occurs and cramps ate common. The deep reflexes of the limb are increased. 
Trophic and vasomotor changes are not infrequent. 

Diagnosis. — There is often considerable difficulty in the diagnosis of 
interstitial neuritis on account of the almost identical clinical pictoie which 
may occur in the eariy stages of pressure upon nerve roots or nerves by 
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tumoiiK. and in tte case of the sciatic nerve as a consequence of the irritation 
of one or more of its roots by the estmded nnclens of a raptured mtorvcrtebral 
disc. The special problems of the sciatic nerve are discussed under the heading 
of sciatica, but the following points are of N'alne in distinguishing in general 
between interstitial neuritis and the cfiects of pressure on nerves. With 
pressure lesiona the pab is rarely so severe as that of interstitial neuritis, 
tenderness on pressure of the nerve trunks is absent, and signs of loss of 
function — paralysis and sensory loss — come on early. The most carcfal 
search should be made in every case for any possible cause of local pressure, 
such as primary and ccconijry neoplasms, vertebral end spinal ttiracniw, 
and spinal caries. To make a diagnosis of interstitial neuritis on the presence 
of a mammary or other carcinoma, or after its removal, is to advocate the 
Hghly improbable, whatever the symptoms may be. 

Treatment. — ^The details of treatment vary according to the site of the 
nerve or nerves affected, but the general prmeiples are to secure rest and to 
avoid all those things which excite or mcrease the pain. In most cases 
warmth in all forms has a beneficial and comforting effect ; the part should 
be kept warmly clad, but if special appbeations, such as radiant beat or 
infra-red rays, excite pain they should not be persisted with. Salicylates and 
all the analgesics of the coal-tar senes ace valuable aids. In the acute stage, 
morphine preparations may be required to obtain sleep for the patient, but 
later, combinations of aspirin with barbiturate hrpnotics snffiee, 

CERVICO-OcCIFTfAI. NCTHtlTlS 

This condition, which is by do means rate, is characterised by pain in the 
upper part of one side of the neck, tadiatmc, over the branches ot the upper 
cervical plexus, the great auriculae being the most common, ond the aupra- 
Btemal, Bupra-clavicdar and eupra-acromial branches less common scats for 
the pain. The fibrositis not inficqucntly co-involves the fibrous stnictniss 
in the region of the articular and transverse processes, giving rise to rain and 
stiffness of the neck on movement. When the pain is con£icd to the great 
occipital Jistritution alcohol injection is rometimes most eOIcacioua. 


BRACniAl, NEURITIS 

Two varieties of neuritis affect the brachial plexus and its branches, 
namely, a paralytic variety and a non-paralytic, the latter being one of the 
forms of interstitial neuritis. 

pAKALTTic Biucniai. KECRirra 

This variety, rare before 1939, has been common in England during recent 
years, and has occurred not infrequently in the armies abroad. '3^0 cause 
of the condition u unknown, hot tn© coarse of the malady resembles that of 
an infective dL=case, and in many cases the onset of the neuritis has occurred 
while the patients were in hospital enffering from an infections illness of the 
respiratory or alimentary system. 

Symptoms. — S»'vcre pain in the shoulder or side of the neck, radiating 
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down the arm is usuallj the first symptom, bnt in a few cases no significant 
pain occora. In the more severe cases generai malaise accompanies the onset. 
After a few days paralysis is noticed, affecting as a rule soma of the more 
proximal mnscles innervated from the brachial plexos. Paralysis of the 
scrratu« anterior, with consequent winging of the scapula, is especially 
frequent, and if the patient is in bed because of other 63Tnptoms, this dis- 
obiuty may escape notice until he is up and about again, and begins to 
use the arm of the affected side, ff the paralysis affects the muscles of the 
upper arm, wastmg Ls soon evident. All the tendon-jerks of the affected arm 
or of both anna may be abolished. Tenderness is present over the brachial 
plexus and may persist for several weeks. Sensory loss is as a rale slight or 
absent. The cerebro-spinal fluid is usually normal. 

Differential Diagnosis. — ^This malady as a rule only requires to be 
known about to be recognised, but in subjects of military age or younger the 
diagnosis has to be made from poliomyelitis. In the latter, the onset is more 
abrupt and in adolts is accompanied by a greater degree of malaise and fever 
and stiflhess of the neck is nsual and Eeroig’s sign may be present, and the 
ccrebro-apinal fluid contains a considerable excess of lyiuphocj'tes, followed 
by a gradual rise of protein doriog the weeks succeeding tho onset of the 
paralysis. The paralysis tends to have a segmental distribution, whereas in 
the case of brachial neuritis it has much more tendency to be limited to the 
muscles supplied ^ one or two iodividoal uer^'es. 

Course and rrognosis.— In this variety of brachial neuritis the pato 
usually passes off within a few day’s and sensory loss, if any, is soon recovered 
Srora, bnt the outlook as regards recovery of t£e muscular paralysis is always 
doubtful, and if such occurs, it takes many months. 

Treatment. — The cause of the disease being unknown, treatment can 
only he on general principles. -•VnaJgcsics are gi ven for the relief of pain, and 
the affected limb is supported in such a position as to relax the paralysed 
muscles. Preparations of vitamin B are often exhibited, but it is doubtful 
whether they are of any value in aiding the recovery of the affected nerves in 
this disease. 


iKTEnSTITIAI, Bbachial Keotiitis 

etiology. — This variety of brachial nenritb is somewhat uncommon, 
and is met with chiefly in patients over the age of JO. If often arises gpon- 
taneouslv, but is frequently associated with arthritis in the shoulder or neck, 
and it may follow injury to the brachial plexus from any riolcnce causing 
undue separation of the head and the shoulder. 

Symptoms. — ^Brachial neuritis of this variety has in general the char- 
acters of interstitial neuritis. The pain, which is often of abrupt onset, may 
be of great severity and may be at first referred to the region of the plexus 
itself, the back of the scapula, the axilla, the forearm, or the hand. Pam 
in the distribution of the auprascapnlar nerve is very characteristic of the 
condition, "Whatever its site, the pain is at first intermittent, but it soon 
becomes continuous and spreads over the whole upper limb. Tingling and 
numbness in the hand, and trophic changes in the skin and finger-nails arc 
the rule. ' With minimal degrees of this form of brachial neuritis, tingling 
in the hand in the morning is a common symptom. 
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Diagnosis. — There is little difficulty in diagnosis, the only conditions 
-likely to cause confusion being arthritis of tho shoulder and cervical rib, in 
neither of vfUich conations is there any tenderness of the nerve trunla or 
of the plexus. 

Treatment. — One of the great difficulties in this malady is that in the 
upright position the weight of the arm and shoulder carries the latter dovm- 
war^, and so stretches the inflamed plexus, adding greatly to the pain. 
The patient, therefore, should bo kept in bed and in general on his back. 
Further, every movement of the hand or arm tends to increase the pain, and 
splints which keep the arm in the abducted position and the shoulder raised 
80 as to prevent tension npon the plexus are invaluable. 


CERVICAL RIBS 

etiology. — ^Tho development of the ribs at the thoracic inlet depends 
on the mode of formation of the brachial plexus, for the nerves arc large 
Htructures in tho embryo at a time when the rii»s are soft and pliable. When 
the plexus is " normal," a well-formed first rib springs from tho first dorsal 
vertebra. If, however, the plexus is “ post-fixed," that is, when the contribu- 
tion to the plexus from the fourth and fifth cervical segments is small and the 
fibres from tho first and second dorsal segments form a powerful cord, this 
cord in tiring over the first dorsal rib may compress and deform it to such 
an extent that it presents the characters of a rudimentary rib. On the 
other band, and this is more frequent, when the plexus is pre-fixed, that is, 
when the contribution from the upper cervical segments is relatively large 
and that from the dorsal segments is small, n s^ernumerary rib is allowed to 
develop from the seventh cervical vertebra. When this pre-fixation is pro- 
nounce, the seventh cervical rib is often very large sod Is easily frit in the 
neck, and in these cases symptoms etc usually absent. In a certain number 
of cases in which the abnormality is intermcfliato in degree, symptoms arc 
caused by compnarion of the lower cord of the plexus as it passes over the 
BUpcrnumcrarv rib, or over tho deformed first rib. T^is compression may be 
exercised by the bony portion of the extra rib, but more often tho nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it 
with the first rib. 

But these abnormalities in the ribs only cause symptoms in some 10 per 
cent, of the cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supernuaerary tiba, and the symptoms are 
often most prominent on the side of the smaller extra rib. Again, the onset 
of aymptoma is usually delayed until adult life is reached. It is clear, there- 
fore, that some contnbntoiy cause must come into play. This is found in 
the dropping of the shoulder girdle, which is normal in adolescents, and is 
often ezeesrive in persons whose muscular tone is low. In a child tho clavicle 
rises boldly as it posses outwards. Id a normal adult male the clavicle is 
almost horirontal, in women it droops slightly, and in tho.»e who develop 
symptoms of pressure on the nerves, the outer is usually distinctly lower 
than the inner end. In the latter, the lowest cord of the plexus is sutmitted 
to constant robbing against the extra rib which rises and falls daring respira- 
tion, and it is compn^sed by any movement of the arm which depresses the 
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shoulder girdle. Relief is obtained by raising the shoulders, and patients 
soon learn to support the limb and to assume attitudes in which pressure 
on the nerves is relieved. 

Women suffer most often, the right arm being affected more often than 
the left.^ The onset is usually gradual, but occasionally it comes on suddenly 
after childbirth, or on lifting a heavy wdght. 

Symptoms.— These may be sensory, motor, or vasomotor, cither singly 
or in combination. Subjective sensory disturbances are most frequent. 
They take the form of numbness and tingling or neuralgic pains. Par- 
a>sthcsii8 are most often unilateral, and are ireqnently confined to the ulnar 
or to the radial side of the hand and fingers. It is rare for all the fingers to 
bo affected. Pain, when present, is nsually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances are usually alight or absent. They may 
be found over the ulnar or radial border of the distal portion of the limb in on 
indefinite area, which does not conform to (he rffstribution either of the ninar 
or radial nerve. 

Muscular atrophv is not so frequent as subjective sensory disturbance. In 
the “ median type,” wasting is confined at first to the abductor and opponens 
poUicis muscles, and the outer part of the thenar eminence shows a remarkable 
reduction in size, which contrasts strongly with the inner part, which retains 
its normal bulk. In the “ ulnar type,” wasting appears first is the small 
muscles of the hand supplied l>y the ninar oer\'e. In some cases aU the 
muscles of the hand and, to a less degree, the flexors in the forearm show 
considerable wasting. The atrophy is frequently bilateral and symmetrical. 

Vasomotor disturbances are very commou. The bauds feel hot or cold, 
they may be mdematous or discoloured, and the changes may suggest 
Raynaud’s disease. Pressure on the subclavian artery sometim'es causes 
inequality of the pulse, and the pulse on the affected side may be obliterated 
by depression of the shoulder. The inequality disappears when the arm is 
raised. 

Diagnosis. — ^The presence of pain, pannsiheai® or vasomotor distnrbanc^s 
in the upper limbs, or wasting in the muscles of tbe hands, should always 
arouse the suspicion of supemumeraty or rudimentary ribs. When pain is 
the only symptom, its distribution along one border of tbe arm or band, 
and tbe patient’s account of tbo manner in which it may be increased or 
diminish^ by raimng tbe shoulder girdle or performing movements which 
depress it, usually direct attention to the cause. Symmetrical atrophy in 
the hands may suggest progressive muscolar atrophy of ^tnal origin, but 
this diagnosis is usually rendered untenable by the association of sensory 
troubles or vasomotor phenomena, or by the findings on X*ray elamina* 
tioQ of the neck. Por the differential diagnosis from syringomyelia, see 
page 1764. Symptoms indistinguishable from those which commonly result 
from the presence of a cervical rib occur in a small number of patients in 
whom no cervical rib is present. In most cases of this kind, the patients Lave 
very sloping shoulders, and the symptoms are believed to bo duo to com- 
pression of tbe roots of the brachial plexus between the fibre-bundles of the 
scalenus anterior muscle. In other cases, either because of tbe lowness of tbe 
cfavicfe or because the iSra4 rib is andaly high, the sabclsvisa artery is com- 
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pressed between these two bones, when the corresponding arm hangs down 
or when it is raised and abducted. Obliteration of the circulation causes a 
numbness in the hand and forearm, which comes and 'goes according to the 
posture of the arm. The numbness may become persistent because of throm- 
bosis at the site of compression, and the patient may first como for advice 
when this has occurred. Aneurysm is another occasional consequence of the 
damage to the artery. 

Treatment. — Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for operation to remove the offending rib. Pain is 
always relieved by operation, cither immediately or after an interval of 
some months. The progress of atrophy is alwa;^ retarded, and complete 
recovery may occur if an operation is undertaken early. 


SCIATICA 

The term " sdatica ” is applied in a somewhat imprecise manner to 
conditions in which pain is expeneaced along the coarse and in the distri- 
bution of the sciatic nerve — that is to say, in the buttock, back of the thigh, 
outer side and back of the lez, nod the outer border of the foot. It is important 
at the outset to notice the limitations of this distribution and, in particular, 
to notice that the eciatic nerve does not supply any stmetoxes on the front 
of tho thigh, and eo pam in that region or in the groin is cot included in 
sciatica. 

Cases of sciatica as thus defined ate common, and many of them have a 
prolonccd course and other well-described features. Until recent ^ears the^ 
were all confidently attributed to interstitial neuritis (sciatio ncuntis) bnt it 
is now recognised that, white a nurober are probably doe to this cause, many 
arc the result of irritation of one of the roots of the great sciatic nerve by the 
extruded nucleiu of a ruptured intervertebral disc, and others are cases of 
referred paio In the sciatic distribution. The diHercntial diagnosis between 
these different varieties of sciatica is frequently a matter of great difficulty, 
and in fact in many cases it cannot as yet be made with confidence. 

RurtxrBE or an Intervzrtebral Diso 

Synonym. — Herniation of tbe Nucleus Pulposus. 

Although sciatica is tho syndrome to which rupture of an intervertebral 
disc commonly gives rise, it is dcsirablo to treat this subject from a somewhat 
wider viewpoint. 

Itupture of an intervertebral diso may give rise to pressure upon one or 
more spinal nerve-roots or upon the spinal cord as a resiJt of tho extrusion 
into the vertebral canal of the nucleus pulposus of tho ruptured disc. 

Etiology. — Tho majority of rases gives a history ofinjury at, or shortly 
l«fore, thft ousel of symptoms. The injiuy is commonly of the variety known 
as a strain of the back, doe to sudden bending, the lilting of heavy weights, 
or BuddcQ movements of the back, as when striving to avoid a fall. 3rales are 
cocnmonly affected. 

Pathology,-— F Qimerly tho condition under discussion was one recognised 
on laminectomy, and spoken of as endochondroma of tho disc. Actually In 
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the circumstancea enumerated above, the disc raptures and its nucleus (nucleus 
pulposus) subsequently herniates into the vertebra! canal. Such a lesion in 
the cervical or dorsal region is one of the causes of extrathecal compression of 
the cord (sec p. 1754), but the common site of rupture of an intervertebral 
disc is in the lumbar spine, below the termination of the spinal cord, and the 
extruded mass causes irritation and compression of one or more of the roots 
of the Cauda equina. The disc most frequently ruptured is that between the 
dfth lumbar vertebra and the sacrum (5fth lumbar disc), and the spinal root 
affected is the first sacral. The fourth lombar disc is also commonly ruptured 
and the third lumbar occasionally so. The rupture of higher lumbar inter- 
vertebral discs is infrequent. In each caso the spinal root most affected is 
that emerging just below the site of the lesion, e.g. the fifth lumbar root 
when the fourth lumbar diso is niptnred and so on. Multiple ruptures are 
not very uncommon. 

Symptoms. — The outstanding feature is pain. It begins in the small of 
the back either at the time of the injury or after an interval of some hours, 
days or weeks. It may remain limited to the back, but in most cases it 
extends, after a variable interval, down the back of one thigh, and then down 
into the leg and possibly Into the foot, so that the clinical condition becomes 
one of ’* sciatica.^' The exact distribution of the pain in the leg depends on 
which spinal root Is affected (vide infra). The pain is severe and lancinating, 
aggravated by stoopmg, by couching and sneezing, and by turning in bed, 
and relieved by lying still. Flexion of the extended leg at the hip is always 
painful (Les^gue’s sign), and the patient adopts an attitude of partial Qenon 
of the affected limb at the knee and hip, which avoids tension on the sciatic 
nerve and its roots. 

The objective physical signs fall into two groups, namely, (1) those refer- 
abJe to spina, and (2) those due to impairment of function in the affected 
nerve-root or roots. The lumbar spine is flattened and is tilted at the site of 
the lesion ; the tilt is usually away from the side of the sciatic pain but may 
be towards it and in some cases the tilt alternates. 2-ray examination 
reveals the flattening of the lumbar curve and the tilting more clearly, and 
it may show a suggestive reduction of one intervertebral space but this is 
not usual. The nervous signs are in geoerai those of impairment of function 
of a single spinal root. Most commonly the first sacral root is the one in- 
volved, and the signs which develop are as follows : The ankle-jerk is abolished. 
The muscles of the calf and the peronei become slightly wasted, and the change 
in outline is apparent when the two legs are compared with the patient 
standing up or lying prone. The power of flexion of the small toes is dimin- 
ished. The glutei on the affected side are flattened. Sensation is impaired 
along the outer border of the foot and on the outer half of the sole, and the 
patient has a sensation of numbness or tingling in this area. The impairment 
of sensation may bo a loss or weakening of pain appreciation, and loss of 
tickle on the affected area of the sole, or a loss of light touch appreciation, 
ox a loss of sense of position of the small toe, or all of these combined. "When 
the fourth lunrbsr disc is ruptured and the fifth lumbar root is consequently 
most affected, the site of the worst pain is on the outer side of the leg and 
perhaps on the dorsum of the foot, wasUng of the calf is less pronounced, 
and the ankle-jerk is more often diminished than abolished ; an area of 
sensory loss for light touch or impairment of pin-prick appreciation may be 
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found on tte outer side of the calf. In aevete cases some ^tvitbances may be 
found in the functions of the first Mcral root as well as in those of the fifth 
lumbar. TVith lesions of the Ughcr lumbar discs the pain is maximal in the 
fonrtb or higher root distribotions, and the knee-jerk may be diminished or 
lost. 

It should be borne in mind that in a proportion of cages tho nervous 
symptoms are entirely irritative and consequently objective signs due to 
impaired root function arc lackiog. Spinal signs are usually present, and 
ulumatcly some wasting appears, but in a number of such cases it is as yet 
impossible to make the differential diagnosis from sciatic pain due to other 
causes. 

Diagnosis. — IVhen the diagnosis is in doubt special X-ray examination 
after injection of lipiodol into the theca shows a filling defect in the lipiodal 
shadow, corresponding to the knuckle of cartilage indenting the theca. This 
method of investigation is not infallible, bot in the present state of our know- 
ledge its results should be taken as a practical guide. 

In almost every case the problem is to istinguish the symptoms of a 
ruptured intervertebral disc from “sciatica” due to other causes. Most 
cases of sciatica in people under forty years of age are due to ruptured discs. 
As age increases, other causes assert themselves more strongly, but in people 
who are of athletic tj'pe, riven to such forms of physical activity as gardening, 
horse-riding and golf, ana who are free from arthntis, ruptureil disc is always 
a likely cause. If there is some history of ioiory or strain, if both tho spinal 
and nervous groups of signs are present, nod if the latter are limited to the 
distribution of a single root, there is little doubt about the diagnosis. In 
cases of sciatic neuritis, tenderness along the line of tho sciatic trunk is pro- 
nounced and pain and tenderness are seldom limited to the distribution of a 
single spinal root, la cases of tefetred sciatic pain, reflex changes, muscular 
wasting and objective sensory loss are absent, very prolonged and, especially, 
recurrent sciaticas are mostly due to ruptured intervertebral discs. 

Course and Prognosis. — In tho absence of operative treatment, the 
symptoms usually subsUie gradually in the course of about fj moutlis. In a 
very few cases they clear up in a few weeks, and in quite a number they 
persist in some degree for years, sometimes better and sometimes worse. 
The muscular wasting, though obvious, never becomes Bcvero and there is 
never total paralysis of the affected nerve-root. 

Treatment. — Operation by so experienced surgeon for removal of the 
protruding mass is in most cases tho method of choice. In general the results 
are excellent, but in a proportion of cases some pain persists, cither in the 
back or in the distribution of the affcctctl nerve-root. To guard against the 
latter some surgeons, as well a* removing the offenrling mass, divide the 
affected sensory root, and this does not mve rise to any lasting disability. 
The operation is not a severe ordeal, and most patients ate walking again 
within 3 weeks. If appropriate surgical facilities arc not available, or if 
operaljon w decided against for any other reason, the alternative is prolonged 
rest with the minimum of movement of the spine or fixation of tho lumbar 
spine in a plaster Jacket. When the patient has been free from pain for a 
week or more while still in I>cd, ha may do allowed to sit up and very gradually 
begin to more al>out, but he should avoid doing anything which causes pain 
and should lie down when pain begins. 
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SCUTIC NEtmiTlS 

In this condition the great sciatic nerve or the sacral plexus is the seat of 
interstitial neuritis, and sciatica of this variet 7 has consequently the features 
of interstitial neuritis in general (see p. 1797). It occurs most frequently in 
middle life and is often associated with arthritis, which may manuest itself 
in the hip, lumbar spine, or sacro-ih'ac joint. 

The pain is situated in the buttock, back of the thigh and calf, and is 
seldom limited to the distribution of a single spinal nerve-root. Its onset is 
gradual or subacute, and the pain may not teach its climax for a week or two, 
but it then becomes intense and completely disabling. It is usually worst at 
night. It is greatly influenced bp posture and in many cases, because of the 
associated tenderness of the sciatic nerve and the muscles of the buttock 
and thigh, sitting cannot be endured for more than a few minutes. The 
sciatic nerve is in many cases tender along its whole length, but the tenderness 
may be limited to the portion in the back of the thigh or that in the buttock. 
In some instances the tenderness is acute. Stretching of the sciatic nerve 
canscs severe pain, and the patient bolds the affected Umb slightly flexed at 
knee and hip m order to relax tension on it. Lying with the leg held thus is 
usually his most tolerable posture. The muscles supplied by the inflamed 
neive>-the hamstrings and calf muscles and peronei— are flabby and usually 
tender, and may appear to be wasted. Muscnlat tenderness is generally 
most pronounced in the calf. The muscles of the buttock aUo are in many 
cases flabby and may be tender. Par^thesis in the form of tingling, burning 
and numbness arc common, but objective loss of sensibility only occurs in 
the rarest and most severe cases, and its presence should always suggest a 
pressure lesion. The kiice*jeik is sometimes markedly increased ; the ankle' 
jerk tends to be diminished in proportion to the severity of the neuritis, 
and in severe cases it is absent and may not subsequently return. 

Diagnosis. — ^The characteristic feature of this variety of sciatica is the 
tenderness of the sciatic nerve. Tenderness of the muscles which the nerve 
supplies is usually pronounced, but a etmilar muscular tenderness, less in 
degree, is present in referred sciatica. The diagnosis from the sciatica due to 
ruptured intervertebral disc has been considered in the previous article. 
The commonest error in diagnosis is to overlook arthritis of the hip. The 
latter causes pain on the front of the thigh, rather than, or as well as, in the 
sciatic distribution, and the sciatic nerve itself is usually not tender, nor is the 
ankle-jerk dimimshed. Disease of the sacro-iKao joint may give rise to sciatic 
pain, but the nerve trunk is not tender to pressure or stretching, while local 
tenderness is present over the joint, and radiography may reveal disease in it. 

Course and Prognosis. — ^The duration of the malady varies from a few 
weeks to several months. The prognosb is always absolutely good as regards 
recovery but subsequent mild attacks are not uncommon. 

Treatment. — This is the same as that of interstitial neuritis in general. 
In cases of sciatica adequate rest can only be secured by keeping the patient 
in bed, but a splint applied to the affected limb is usually intolerable. Injec- 
tions of saline into the sciatic nerve are less advocated than fomerly. In- 
jections of oxygen subcutaneously into the thigh and leg sometimes have a 
comforting effect. 
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REfEBRED Sciatic Pain 

Id mauy cases of sciatic pain there are uo manifestntions of disease of 
the sciatic nerve itself, other in the -way of impaired function or of tenderness, 
and the pain is believed to he a referred pain excited by disease of other 
etnicturca within the nerve distribntion of the spinal segments from which the 
sciatic nerve arises. Such pain U abolished by the cure of the primary disease 
or anasthetisation of the structure which It affects. Conditions which may 
give rise to referred sciatic pain ate arthritis in the hip joint, arthritis in the 
sacrO'iliac joint, disease of the lower lumbar vertobrro or of the eacrunj, trauma 
of the gluteal muscles, and lesions of the vertebral ligaments. It should be 
noted that malignant disease of the lower vertebral bones may cause severe 
referred sciatica at a tune when no bony chance is revealed by radiography, 
and the occurrence of sciatic pain in a patient wbo has soffeted from cardnoma 
is to be Interpreted in the light of this knowledge. Elliott and Weddell have 
shown that the presence of so-called rheumatic nodules in the gluteal muscles 
is not to be regarded aa evidence of dbiositis tbere which might excite sciatic 
pain, because the nodules are due to local muscular spasm cousequent upon 
irritation of nerve fibres, and are not primarily a rheumatic manifestation. 

Referred sciatic pain is usually moderate in intensity. Its distribution is 
usually in the calf or on the outer side of the leg, or on the outer side of the 
ankle. The calf muscles are slightly tender and are the scat of discomfort, 
which causes the patient to make movement of them at frequent intervals. 
The absence of ml signs of impaired nervous function has already been 
mentioned, and is the most important dJagnostio feature. 

In all cases of referred sciatic pain the treatment is that of the exciting 
condition. Injection of a local anssthetio into the disordered structoie 
abolishes the pain temporarily, and occasionally the relief is permanent, 
espedally if the nnicsthctic is used in oily solution, the effect of which is 
more lasting than that of an aqueous solution. 


OBSTETRICAL PARALYSIS 

It IS important and useful to group together under this heading all those 
conditions of paralysis occurring, either in mother or child, which are the result 
of the processes of labour in the passage of the fcrtal head through the pelvis. 
Autopsies upon the still-bom, and upon children who have 6ur^'ircd birth 
for a few dej-a only, have shown that biomonhagc into the meninges is of 
common occurrence, and it has been argued that such meniugcal haimorrhagcs 
are the cause of many of the conditioos of cerebral paralysis which arc 

f irescnt immediately after birth, or which appear duriug the first year of 
ffe, and espj^dally the cause of cerebral diplegia. The patliological condi- 
tions found in the brain in cases of ccRbral diple^a, however, oro such as 
make it impossible that they could b« caused by meningeal hxmorrhsg", 
for no sien of old hxmonhnge is ever found, nor could haemorrhage cause 
a general cell atrophy of the brain without aigns of any local lesion. It seem* 
clear, then, that though meningeal haunorrhage may be of common occurrence 
during birth, and may be the cause of stiH-hirtb, yet there is no clinical or 
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pathological evidence to show that it gives rise of any lasting cerebral 
defect. 

The following condition may occur : (1) In the child : facial paralysis ; 
hemiplegia from laceration of the brain substance ; fracture-dislocation of 
the spine with transverse lefflon of the apinal cord ; injury to the brachial 
plexus from the separation of head and shoulder in traction; and injury 
to peripheral nerve tmnks at the elbow, axilla or groin, in using traction 
with the finger. 

(2) In the mother : paralysis of the supply of the lombo-sacral cord and 
obturator nerve Irom proJongerl pressure of the head against the saemm and 
pelvis. 

facial faralysia , — This is usually caused by the pressure of the forceps 
upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral, as is the 
common event, it gives rise to little or no difficulty with sucking, and is 
evidenced by the unsightly deformity of the face, which is drawn over to the 
sound side. lYhen bilateral, it is one of the causes of complete inability to 
suck, and on account of the daccid symmetry of the face may easily he over- 
looked. It necessitates spoon feeding for a considerable time. Obstetrical 
facial paralysis invariably remvers within a few weeks and does not give 
rise to afterKrontractare. Gentle stretching and massage of the face with the 
finger is the only treatment required. 

Btmiflegia from laceration of the bnun may occur during delivery in 
contracted pelvis from the pressure upon the eaera) promontory, and baa been 
caused by tne use of forceps. It is exceedingly rare, and is generally ra|iidly 
fatal from the associated hsmorrbagc. It may occasionally be survived, 
with an irreparable hemiplegic condition. 

Practure-dislocation of the spine is produced by traction upon the after- 
coming head by pulling upon the trunk, and it may be associated with injury 
to the brachial plexus. It occurs most often in the lower cervical region, 
and the transverse lesion of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, 
or upon the trunk, if the head is aftercominc, and is caused by an undue 
separation of head and shoulder on one side rupturing or straining the 
brachial plexus. The paralysis is usually of the upper arm or Erb type, 
the fifth and sixth roots being roost aflfected, and the deltoid, biceps and 
supinator lougus muscles being paralysed, bat the whole plexus may be 
involved and even torn completely across. Traction upon a prolapsed arm 
has caused lower arm or Klumpke type of riaralysis, in which the first dorsal 
and eighth cervical toots are most affectea, and the intrinsic hand mnsclc.s 
and the flexors of the forearm are paralysed. The obstetrical lesions of the 
bracWal plexus are for the most part serious lesions, many of the cases making 
no motor recovery at all, thou^ sensibility is usually regained. The prog- 
nosis depends upon the severity of the damage to the plexus, as to whether 
the roots are actually tom or only bruised. The alight cases recover well 
enough. 

Injury to the peripheral nerves &om pressure or traction upon the flexures 
is seldom aeveie enough to prevent a rapid and complete recovery. 

Paralysis of the Jumbo-sacral c«»a and of the obturator nerves in the 
mother, immediately after parturition, is on exceedingly interesting clinical 
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condition. In tic first place, tlie lombo-sacral cord is in^a roach more exposed 
position 08 regards the fcctal head eagaging the pelvis than are the other 
nerves of the sacral plexas, and may be anbjected to such severe pressure as 
causes paralysis, and in tho second place, the obturator nerve actually crosses 
the brim of thc pelvis and must of necessity be preyed upon by any la^e 
fcctal head which passes the pelvic brim. The lucolK^Bacrol cord paralysis 
is evidenced by dropped foot ond paralysis of tho anterior tibial and peroneal 
muscles and if it is g^wre, by loss of eensibnity oves the distribution of the 
fourth and fifth Inmbar roots. Sometimes the third lumbar root area is 
affected. The obturator nerve involvement is shown by weakness or paralysis 
of tho mosclos supplictl by the obturator nerve, namely, all the adductor 
muscles of the thign. The paralysis may bo noticed directly after parturi* 
tion, or when the patient begins to get about upon her legs. The lumbo- 
sacral pamlnis is usually nnilateral, ond is nearly^ always upon the right 
side. The obturator paralysis is not uncommonly bilateral, aud both forms 
of the paralj’sLs may coexist. There may be numbness, but no pain. This 
condition nearly always occurs with a first delivery, and often the cliild’a head 
has hcea wedcly large. It may iccnt with deUvcTwa, hut thk ii 

not B common event. 

Tho proCTOsis is absolutely favonrable, every making a complete 
recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and pasrive movetncLts, and when power 
begins to retnm the patient may commence to get about. 


POLYNEURITIS 

Synonym.— ■lloltiple Peripheral Neuritis. 

Introduction. — ^The clinico-pathological condition we know as poly- 
neuritis, and seen in its moat typical forms in diphtheritic paralysb, or m 
alcoholic neuritis, represents a very etrUdng and uniform reaction of the 
nervous Bvetem. Invariably associate with it is a reaction of the myocardium 
so that there is in cases of polyneuritis a recognised liability to sudden fatal 
heart failure. It is in the case of diphtheritic paralysis and of beri-heri, 
another fonn of polyneuritis, that this mode of fatal temunation is most often 
seen. Indeed, beri-beri may appear as a rapidly fatal cardiac illness before 
any signs of involvement of the nervous system have had time to develop. 

Etiology. — At Gist right tho factors that give rise to polyneuritis fall 
into three groups : (i) certain cbetnical poisons, (li) the toxins of certain 
bacteria and (hi) certain disorders of metabolism. IVidely differing as 
these three causative factors may seem to be, there is reason to believe that a 
common underlying factor which is immediately responsible for polyneuritis 
may underlie them all. It is probable that in the case of ^ups (i) and (u) 
the pathogenic eubstanee pves rise to a disorder of metabolism in tho course 
of which a toxic metabolite is produced in the body, this acting as the direct 
poison for nervous system and heart muscle. In the metabolic group (in) 
the aamo process is m action. Thus, in beri-beri, for example, the illness 
ensues upon the ingestion of a diet deficient in vitamin Bl. In the absence of 
^is Bubstance caiWhyiliate metaVwfism is disordered and a toxic metabolite 
is produced. Thus, Iwri-bcri is not, as the biochemists formerly insisted, a 
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Btarvation-de^eneration of the nervoufl system, but an. intoxication strictly 
comparable with that obtaining in other varieties, rotiologically considered, of 
polyneuritis. The final and complete proof of this unity of causation of 
polyneuritis, in whatever ciicumstancea it is seen, is not yet available, but 
there is an increasing body of evidence in favour of it. 

Returning for the moment to the ordinary eetiological classifications of 
polyneittitis, we see that in the case of alcoholic or arsenical polynenritis the 
poison is taken by the month, and presumably the final common toxic sub- 
stance reaches the nervous system by the blood stream. In the case of 
diphtheritic paralysis, on the other hand, the exotoxins are produced locally 
at the site of the diphtheritic ulceration, whether on the fauces, or, as in 
extrafancial diphtheria, at some other local site on the body surface. This 
unique channel of entry gives rise in diphtheritic paralysis to a group of 
symptoms not found in other letiological varieties of polyneuritis. Tms group 
includes palatal and accommodation paralyses, which precede the appearance 
of polyneuritis. It is noteworthy that in the case of eitrafaucial m^htheiia 
this initial paralysis is not palatal, but is anatomically related to the site of the 
diphtheritic lesion (skin ulceration or wound). Yet the paralysis of accom- 
modation may occur whatever be the site of the diphtheritic lesion. It is 
believed, therefore, that the exotoxins gain access to the nervous system by 
coudnetion from the seat of the lesion via the axones of the nerves which 
innervate this region. They pass upwards in the axis cylinders to the central 
nervous system and produce their toxio action directly there, this action 
being refiected peripherally again as a motor and sensory paralysis of the 
muscles and skin (or mucosa) in the region of the lesion. Thus a mphtheritic 
ulcer on a_ finger may be followed by s local paralysis of that part before 
poiraeuritis develops. The subsequently developing polynenritis is then 
probably produced in the manner describe a^ve, wl^e the accommodation 
paralysis may indicate a specific action of the toxin upon the nervous 
mechanism concerned. We thus have a local, a specific and a general group 
of symptoms. The analogy of the local, specific and general phases of tetanus 
will ocezm to the reader. 

DIany of the intoxications of the nervons system commonly included under 
the heading of polyneuritis are associated with lesions and clinical mani- 
festations which are not those of polyneuritis. Such substances, to name but 
a few, are lead, mercury, copper, carbon disulphide and carbon monoxide, 
and it would be erroneous to regard these as causes of polyneuritis. Many 
Itdectimis fevera aie stated to be not vai^y foliow ed by pelyneusitis, namely , 
enteric, malaria and dysentery, bat Wabhe, who spent four years with the 
ISgyptian Expeditionary Force in 1915-19 where the two last-named of 
these infections were common saw no case of true polyneuritis associated with 
them. 

Finally, the categories of acute febrile polyneuritis and Lanza’s paralysis 
have no mown causal factors. They make their appearance in apparently 
healthy persons, adequately nourished and free from all discoverable signs of 
infection, and it is extremely dilficolt in the present state of knowledge to 
account for them on any hypothesis of avitaminosis, or to suggest any possible 
mode of intoxication. In short, the pathogenesis of polyneoiitis presents 
■ ma^ unsolved problems. 

Pathology. — ^The changes in the nerves are those of parenchymatous 
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neuritis, and longitudinal Eecrions alainsd by tbe Maiubi ot ‘WesgeTt-Pal 
methods Bhow severo degeneration of the fibres. The alterations are most 
intense in the small branches enmlying the stin and ronscles, and they 
diminish in severitT as the laTger breaches ate approached. They are best 
seen in the terminal branches of the moscnlO'Spirat and anterior tibial nerres. 
The TTosted mnscles often ahotr a rcdncUon in the size of their fibres, and an 
increase of connecrive tissue— 'fibrous myositis. The spinal cord may be 
healthy, but in almost all cases exammatjon by modem methods ehows 
changes in tho nerre cells and degeneration in the tract fibres derived from 
the posterior roots. 

Symptoms.^As might be expected from the composition of the peri- 
pheral nerves, tho symptoms of polyneuritis may consist of disorders of 
movement, sensation and nutonomio function, and these disorders are ■ 
symmetrical and typically begin in tho peripheral portions of the limbs and 
spread proximaily. The relative severity of these disturbances varies from 
one variety of polyneuritis to another, and tho detailed symptomatolo^ of 
each variety is more fully coosidcred belov. The motor disorder is in all 
instances a lower motor nenrooe paralysis, with the chAracteristie weakness, 
reflex loss, and tendency to vosring of the mnscles : a marked propensity to 
contracture is nnivereal. Bilateral drop foot is in a large number oi cases the 
first objective motor manifestatiotiL The sensory disorders are similarly 
peripheral and symmetrical and may involve both superficial and dwp 
sensibility and may be both nosttive (pains and partcslbesie) and segatiye 
(ansstbesis). The first compUbt is usually of numbness in the feet and in 
the hands, and this extends proximaily, and is soon accompanied by objective 
sensory lo«s, which by reason of tta mode of development soon has char- 
acteristically a “ glove sjid stocking *' distribution. In some varieties the 
antonomie defects arc seen in alterations in sweat secretion and trophic 
changes in tho skb, nails and other tissues. 

The tendency to myocardial weakness which has already been mentioned, 
though characteristic only of certain varieties, should be borne in mind m ail 
cases. 

The cercbro-spinal fiuid in the bfective types of polyneuritis contains an 
excess— usually a great excess— of protein, the glohuib fraction also showing . 
an increase ; tho other elements of the fluid are normal, except that in rare 
cases of acute infective polyneuritis cellular increase may be found. 

Diagnosis. — The diagnosis of polynenritis from other diseases rarely pre- 
sents senoua difficulty. It is made from the combination of symmetneal 
flaccid paralysis with sensory Joss of the ** glove and stocking *’ diatribntion, 
and tenderness of the muscles and nerves, confined to, or most intense in, the 
^tal part ot the limbs. A variable degree of polyneuritis is an associated 
feature of subacute combbed degeneration of the spinal cord, and this disease 
may easily be confused with polyueuritia. The differential cbnical featums ate 
given on p. 1770and as pobted out there, the distinction at an early stage, may 
in some cases only be made with confidence by examination of the blocd for 
the charactert of pernicious anamuo. Tho development of extensor plantar 
reflexes U on absolute pobt against polyneuritis, while a great excess of 

S Tutein b the cerehro-spinal fluid is equally against subacute combined 
egeneratioo. When sensory disturbances and mmimaheil tendon reflexes 
are prombent symptoms and muscular weakness is slight, (abfi may be 
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suggested, and the resemblance is still greater when ataxia is present. Diffi* 
emty usually arises when the distinction has to be made between tabes and 
alcoholic neuritis, in a patient who has courted both diseases. In most 
instances the diagnosis can be made from the nature and distribution of the 
sensory changes. The lightning pains of tabes cannot be mistaken by anyone 
who is familiar with their peculiar characters. Amesthesia of the extremities 
is common to both diseases, but diminished sensibility around the nose and 
across the chest is peculiar to tabes and is present in almost every case. In 
neuritis the calf muscles and nerve tranks are tender, whereas in tabes the 
sensibility of these structures is usually greatly diminished. Hyperajsthesia 
to touch and temperature, and great exaggeration of the abdominal reflexes, 
also suggest tabes. Examination of the cerehro-spina! fluid usually puts the 
diagnosis beyond donbt 

Rarely does polyneuritis come on with ench rapidity as to simulate polio* 
myelitis. When it does so the occurrence of any peripheral sensory loss may 
reveal its nature, and the absence of cells in the cerebro-spinal fluid shows 
that the illness is not poliomyelitis. 

Course and Prognosis. — In a few instances myocardial failnre or respira- 
tory paralysis brings about a fatal issue at the hoght of the illness. Other- 
wise the normal course of the disease b a stage of invasion followed by a stage 
of recession, leading to complete recovery. The dniation of these varies 
greatly according to the etiology of the malady. In rare cases recovery fails 
to occur and in the chronic hypertrophic typM of the disease this b the role. 

Disability after recovery from the neuritb may result from muscular 
contractures, wasting or neuritic pains. 

Treatment. — The flrs t essential b to remove the patient from the influence 
of the exciting cause. In alcoholic coses, rigid precautions are necessary to 
prevent secret access to alcohol. To attain thb, treatment in an institution 
18 almost a necessity. In most instances when the cause, whatever it may be, 
b removed, gradual improvement acts in and complete recovery ensues, 
in a time that varies with the severity of the symptoms. During thb time the 
physician’s moat important duty b to prevent the occurrence of deformities 
and contractures. From the be ginnin g each joint in the affected limbs 
should be moved passively to its full range several times each day, and care 
should be taken to ensure that the altitude of the limbs during rest b a suitable 
one, especially that the feet are maintained at right angles to the legs by the 
use of appropriate apparatus. Drawing up of th& heel must he prevented at 
all costs. 

Gentle massage is soothing in the acute stage, provided muscular tender- 
ness does not preclude it. Later, more vigorous rubbing may be given, and 
the patient should be encouraged to move the limbs voluntarily- Electricity 
b seldom called for. Analgesic drugs and soothing applications may be needed 
at the onset. Thereafter local treatment to tte limhs b combined with 
measures to improve the patient’s general condition. 

The administration of Vitamin Bj preparations has now a great vogue 
in the treatment of both multiple (parenchymatous) and interstitial neuritis. 
In the latter its use has no theoretical justification or practical value, and 
even in the former, though its use b rational it yet remains to be proved 
that the course of the malady b materially influenced. Thb may be due to 
inadequacy of dosage in the past, and the parenteral injection for fro a 2 to 
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weeks of 1000 to 2000 units is the minimum dosage likely to be cfR- 
cacious. Even with this dosage it is not jret clear that the course of any 
ictiological variety of polynetmtis is materially influenced, and extravagant 
claims should be treated with great reserve. 

Aiconouo Netoitis 

In former years alcoholism was perhaps the commonest cause of severe 
peripheral neuritis. At prescut alcohoUe polyneutitia is a rate disease. It 
occurs most often in women, especially in those who take small amounts of 
alcohol frequently, and it has often been the first indication of secret drinlimg. 
There is much evidence that the disorder results as much from the deficient 
diet and the chronic gastritis commonly found m alcohohe subjects as from 
the direct toxic effect of the alcohol taken. 

Tbo onset is insidious, and in most cases premouitor}* symptoms, such 
as numbness and tingling in tho extremities or cramps in the muscles of 
the lower limbs, are present for several months before actnal weakness occurs. 
Subjective sensory troubles are a marked feature, even in tho early stages. 
Besides numbness and tingling the patienta complain of feelings of excessive 
beat or of coldness in tho limbs, or of severe acniug or cutting pains in the 
legs. Painful cramp in the calf muscles is a common symptom- It is ofUn 
worst at night, and may interfere seriously with sleep. Objective exammation 
usually reveals sensorv loss, in which the various elements of sensation are 
affected in a manner which is almost pathomomonic. 

Stated briefly, there is aocstbesu of the skin with hyperirsthcsU of the 
di^cr structures. Light touches are not appreciated at all or m.any arc 
missed, the temperature sense is defective, anu the prick of a pin causes no 
pais, whereas even moderate compression of the muscles may cause tho patient 
to cry out. The seusory loss is cutest in the feet and hands and diminiihes 
towards the knees and elbows, htuscolar tenderness is usually greatest in the 
calves. The soles of tho feet arc also unduly tender. Hyperalgesia is often 
well t^tked before anscslhcaia of the stdn appears. To the disability cau-sed 
by pauu and spasms, weakness of the muscles is added m all but the slightest 
coses. The arms may suffer first, but in most c&scs the extensors of the 
toes, tbo dorsiflexors of the ankle, and the extensora of the fingers and wrists 
are attacked in progression, and double foot-drop and WTiat*diop result. 
To overcome the foot-drop, the knees arc raised high in walkiDg. This gives 
to the gait the “ steppage ” character which is common to all forms of peri- 
pheral neuritis. In most cases the distal flexor muscles are also affected, 
but to a slighter degree. In severe cases, weakness extends to the proximal 
muscles and even to the muscles of the trunk. The affected muscles become 
soft and diminish rapidly in bulk. Unless precautions are taken, contmc* 
tuies occur in the flexor muscles amd produce deformities of the limbs, which 
add greatly to the difficulties of treatment. 

At the onset the knee-jerks are exaggerated, bat in most cases by the 
time the patient comes under observation all the tendou reflexes arc absent. 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
control is retained. Slight bilateral weakness of the face is often present 
but severe paralysis is rare. I’toais, nystagmus, and vicakuess of the external 
ocular muscles have bo'-n obsetred. 
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Trophic and vasomotor disturbances in the extremities are common. 
The hands and feet often perspire freely at first and then become unnaturally 
dry, and they may be white and cold or red and hot. In some cases cedema 
of the hands or lower extremities is present. In chionio cases the skin of the 
hands and fingers is thin, smooth andahiny, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some fsychical defect. One 
form — Korsakofi's psychosis — is characteristic of and almost peculiar to this 
disease. The most prominent feature is failure of memo^ for recent events 
and loss of appreciation of time and place. A patient who tas been bedridden 
in a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will “ recognise ” him at once as Dr. 
A, whom she has not seen since he brought her first child into the world 
some years ago. She is now, she says, in a lying-in hospital which she entered 
vesterday, and has just been confined with her second baby, who is in bed 
beside her. She also “ recognises " strangers at her bedside, and connects 
them irith events of Jong ago. Everything is related in the most circam- 
stantial manner, and if the facts were not known her tale might well be 
accepted as truth. In most cases the mental defects arc not so gross. There 
is merely a failnro of memory, to which is added moroseness and irritability, 
caused by withdrawal of alcohol. 

Arsexical Nburitik 

Peripheral neuritis may be caused by a stogie large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of sneh diseases 
Uodgkia’s disease, chorea and severe anaemia. It is a rare malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either olone. 

The description given of alcoholic neuritis applies to this form os well. 
Hypenesthesia of the skin and tenderness of the mnscles are more constant 
and more severe in the arsenical form, and paralysis and atrophy of the 
muscles are often more widespread and more rapid in their progress. Hyper- 
keratosis of the coles and pigmentation of the skin are characteristio of 
arsenical poisomng. In a suspected case, the diagnosis can he confirmed 
by the discovery of abnormal quantities of arsenic in the urine or in the hair 
and stdn. 

The mental changes described in connection with aieohohe nenriris undtr 
the heading of Korsakoff’s psychosis may be present, especially when repeated 
poisonous doses of arsenic nave been taken. 

DiPHTHEBmc Paralysis 

The exotoxin of diphtheria is highly selective for nervous tissues, and 
some form of paralysis occurs iu a very high proportion of the cases. The 
intensity of the paralysis beam no constant relation to the severity of the local 
infection, for cases, in which the original disease has passed unnoticed, may 
be followed by serious damage to the nervous system. Walshe has classified 
the nervous manifestations of diphtheria into three distinct groups, namely, 
the local, the specific and the generalised paralyses. 
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Local paralysis occurs in parts related anatomically ty notroua connections 
to tho site of the dipltberitic lesion. In faucial dipbtlicria, the local paL«y 
appears in tbc palate. In eitra-fanckl diphtheria, e.^. infected sores on 
the Umba, tbo local palsy appears in the muscles supplied by tbc sepinenta 
of the cord to ■nHcb afferent nerves from the infected focus pass. The reason 
for this is, that toxina elaborated by the diphtheria bacillus ascend from 
the primary focus to the cord or the medulla. Having reached tbc central 
structures, they Effuse to neighbouring motor cells and, by injuring them, 
cause paralysis of the muscles they supply. Paralysis of the palate tncTcfore 
does not occur except in faucial diphtheria. 

The tpecijte manifestation of diphtheria is paralysis of accommodation, 
hike trismus in tetanus, It is not due to a local lesion, but occurs in manv 
cases, whatever the site of origin of the toxins. It is present in eases of both 
faucial and cxtra-fuucial ^'phtberia, and is the local effect of exotoxio accepted 
from tbc general blood stream. 

The third or generahtid form of diphtheritic paralysis is multiple neuritis. 
It lollowB extra-faucial as well as faucial diphtheria, and is also a result of 
the action of exotozin circulating in the blood. 

As faucial diphtheria is tbo commonest form, the most Sequent nervous 
symptom is jMralgsu of Oie tofl folaU. It is shown by the nasal quality 
of the voice and by the regurptation of fluids through the nose. As a rule, 
tho wea&ess is bilateral and equal, but io some cases it is gnater ou the 
side on which the local lesion is mote severe. It makes its appearance in 
most instsuces about the end of the aceond week, but may come on as early 
as tho fourth dey, and as late as the sixth week. The soft palate is Klazed, 
and its movement on pbouation ia diminished. The palate may bo insensi* 
tire, end its reflex is often diminished or lost. Recovery usually occurs 
in a few weeks. lu rare instances the muscles of the pharynx and tho vocal 
cords arc paralysed. Together with palatal paby, it is common to find marked 
weakness and tcndeinesa of tho atoroomastoid muscles end massetera. These 
arc also local effects. 

PardlgtiM of aecommod(^ion appears about the same time os the palatal 
palsy, perhaps a few days eoooer. Tbo reaction of the pupils to accommoda- 
tion as well as to light, can almost always be obtained. Tho trouble is sub- 
jective, and is abown by defecta of ncor vision — for example, by inability to 
read small print, Hypermetropes suffer great iocouvenience. In myopes 
it may paw unnoticed. Paralysis of any of the extrinsic ocular muscles 
with strabismus and diplopia may occur, and this may bo either nuclear or 
peripheral in type. 

MvUi^h nevntU usually comes on three to six weeks after recovery 
from the threat infectioa. Its presence is often detected when patients 
begin to exert themselves during oonvalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with tho hands, feelings of pins and needles In the extremities — 
all these are common early symptoms. Weakness affects in var}'ing degree 
the mnscles of the neck, trunk and limbs. It is generally elight in degree, 
greater in the tower than in the upper extremities, and greater in the ezteosor 
muscles than in the flexors. Harked local atrophy is uncommon. In severe 
cues, ble may be endangered by paralysis ol the iotercostals and of the 
diaphragm, but fortunately one set of muscles has usually begun to recover 
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before the other is Berioosly affected. The Bmell musclea of the hands and 
feet end the inusclea of the calvea and forearms are almost alwaye tender 
on pressure. They are soft and flabby, and often show a partial reaction 
of degeneration. 

Sensory ata-xy is almost always present, and is often severe when the 
paralysU is trivial. It causes the patient great inconvenience, as it inter- 
feres scrioersfy with walfcfog and with the finer movements of the hands. 
Objective examination reveals aensory impairment of the “ glove-and-atock- 
ing ” type. On the hands and feet, the loss to light tactile stimuli is often 
complete, pain and temperature being Jess affected. As the limb is ascended, 
sensation gradnally becomes normal. Even when the sensibility of the nHn 
is but little dimimsbed, the sensations of position and of passive movement 
in the extremities are scrimisly impaired, and the sense of vibration 
is often lost. 

In the early stages and for a few days the tendon jerks are exaggerated, 
but arc lost later in every coi’c. Their return is often long delayed, and it is 
common to sec patients months after recovery of normal power, in whom the 
knee-jerks arc still absent. It is common also to find them absent many 
months after an attack of diphtbena in patients who give no history of 
nervous symptoms during the attack. The sHn reflexes are usnally retained, 
and stimulation of the sole gives a normal response. 

Cardiac failoie is a grave but uncommon complication. It is of myo- 
cardial origin. Vasomotor paralyses and disturbances in the sutrition 
of the skin, which occur so often in other forms of peripheral neuritis, are 
never seen in diphtheria. In those that survive the attack, complete recovery 
from the nervous troubles always occurs. 

Acdte Febbilb PoL-njEtmms 

Synonym. — Acute Infective Polyneuritu. 

At various times small epidemics of a form of polyneuritis characterised 
by a febrile onset and by the involvement of the facial nerves have been 
described (Osier, Gordon Holmes, Bose Bradford and others). 

Nothing is known of its aitiology and it is probably not essentially different 
from Lanc&y's paralysis in nature, though less fulminating in onset and not 
so liable to grave involvement of the trunk muscles. 

■ The onset is with slight fever, headache and malaise, pains in back and 
lambs, and sneh general symptoms ns a toijxn ot gastTO-intestinal irritation. 
The fever persists for 2 or 3 days only. A few days then elapse before the 
signs and symptoms of pcljmcuiitis develop. It is said that the proximal 
limb muscles are more severely involved than the distal muscles, a point of 
distinction from other forms of polyneuritia, but this relative incidence of 
weakness is not invariable and has probably been over-stressed. The tmide 
muscles do not escape, and tho face is often bilaterally patalyred. As in 
other forma the paralysis is of the lower motor neurone type, flaccid, atrophic 
and with loss of tendon jerks. Sensory loss is very slight, and there is rela- 
tively slight muscular tenderness. The corebro-spinal fluid may show a 
high rise in the protein content, but is otherwise normal. 

The course is variable, and sometimes fluctuating in the individual 

case. Beafh may ensue from parafysa of the respiratory nitrscles, and 
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recoTery in the majority of cases ia fairly rapid. There is the usual lachy 
cardia of polyneuritis. If the patient anrriTea the acute phase, complete 
»ecoTeiy ensues. 


Diabetio NEtmrns 

In many patients Ttith elycosuiia, symptoms ate present -which point to 
changes in the peripheral nerrca. In some cases the only symptom is neuralgic 

I lain in the distribution of one or more nerres. This is commonest in the 
ower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. In other cases, a single large nerve 
trunk suddenly becomes paralysed. 

Tn severe diabetes the knee-jerks and ankle-jerks are diminished or lost 
ia more than half the cases. This may accompany subjective sensory troubles 
in the lower limbs, or it may appear as an Isolated symptom. The muscles 
are very often tender and the vUiration sense of the feet is freqnently absent. 
To objective examination, the sensibility of the akin is usually intact. Pet- 
foratlng nlcers of the feet have been observed. 

PnooREsarvE HYreiiTBOnno PoLyKcuBiTis 

Dejerine and Sottas described an extremely me ptogicasive form of 
polyoeuritb, sometimes developing in infancy, showing an hercdo-familial 
meicleace, and characterised by thickening of the nerve trunks due to hyper- 
trophy of the sheaths of Schwann. In recent years other cases of hypertrophic 
polynenritis have been described which have no hereditary or familial 
character. 

Pathology.— The thickening of the nerves may be palpable daring life, 
but is not invariably so. Microscopically this thickening is found to be duo 
to masses of non-nuclcated tissue ansiog from the sbeath of Schwann. 

Symptoms. — The nmUdy det-elops and progresses vciy slowly with 
peripheral weakness, muscular wasting, sensory loss, loss of tendon jerks. 
There may be noted, in addition, kyphoscoliosis, nystagmus and ataxy of 
movement. It was formerly thought that the Argyll Robertson pupil was an 
integral part of the symptoto-complci, but tbis is not the case. 

Prognosis. — Death ultimately ensues from intcrcurrent disease. 
Treatment. — There is no known treatment which ia clFectivo. 


LEAD PALSY 

The nervous effects of lead poisoning are confined almost entirely to motor 
neurones. BubjecUve sensory tkstutbancea are often slight or absent, and in 
most instances there is no objective sensory loss. 

Pathology. — Anb in 1923 showed that the first event was the local con- 
centration o! lead in those muscles whi^ were about to he paralyi^ and thst 
the piralyiis was a muscular event primarily, and ^at, secondary, the lead 
ascends alone the motor azona and may finally cause the death of the ventm! 
hom cell, 'fhe degenerative changes in the nerves are confined almost 
entirely to the motor fibres, and are moat intense in the intramuscular twigs 
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supplying muscles of tbe extensor groups. Norma! and degenerated fibres 
are found side by side, the former becoming more nnmerons as the nerve is 
traced upwards. Degenerative changes due to the action of lead are also 
found in the affected muscles. 

Symptoms. — ^In most cases of the common ant^rackial or wrist-drop 
type, paralysis is limited to the extensor muscles of the fingers and wrists — 
that is, to the muscles supplied by the moscolo-spiral nerve. But the brachio- 
radialia and the abductor longus poUicis, also supplied by this nerve, 
usually escape. Inability to extend the firat phalanges of the two middle 
fingers, owing to weakness of the common extensor, is usually the first difii- 
culty. The special extensors of the index and little fingers, the long extensors 
of the thumb and the extensors of the wrist are next attacked, and the 
characteristic wrist-drop appears. As a mie the paralysis becomes severe 
about a week after it is first noticed. By this time it b usually bilateral 
and symmetrical, but for several days, or even for several weeks, it may be 
confined to one side. The afiected muscles waste rapidly and the back of the 
forearm becomes flattened, thus rendering the intact brachio-radialis more 
prominent. In tins form, loss of power always precedes atrophy, and some 
muscles may show wcalmeas without any wasting. Recovery b almost 
always complete. Simple weakness without atrophy usually passes off in a 
few weeks. II the wastmg b moderate and the muscles still react to faradbm, 
recovery may be expected in a few months. When the atrophy b severe, a 
year or more may elapse before recovery b complete 

Occasionally the deltoid, biceps, braebialb and bracbio-rodialis muscles 
are affected, either alone or in company with the forearm muscles — upper 
arm or bra<^ial type. Less often paralysis occuia in the legs, the muscles 
BUppUed by the peroneal nerve, namely, the long extensors of the toes and 
the neronei, being chiefly involved — peroneal type. Like the brachio-radialis 
in the arm, the tibia^ anterior, although supplied by the peroneal nerve, 
usually escapes. This type is usually associated with paralysis of the fore- 
arm muscles, and rims the same course. 

In the form of paralysis ilesctibed above the features are similar to those 
of a traumatic lesion to a nerve. Loss of power precedes, and may be more 
extensive than wasting, faradic irritability of the muscles is lost or diminbbed 
while the reaction to galvanbm b retained, and recovery b usually com- 
plete. It b therefore called the degenerative form. In the second form, 
the paralysb has the characters of progressive muscular atrophy. Weak- 
ness and wastmg come on together, faradic and galvanic irriCahiifty of the 
muscles are both diminbbed in proportion to the wasting, and the paralysb 
b often permanent. Thb b known as the primary atrophic form. It occure 
especially in the small muscles of the hand — Aran-Duckenne type — but b 
sometimes irregular in its dbtribution and affects many muscles In all 
four limbs. It b often associated with the first form, but may occur alone. 
Wasting comes on slowly, and accompanies the loss of power, instead of 
succeeding it. It b much more intractable than the degenerative form, 
and often persbts after muscles showing the first form of paralysb have 
recovered. (See also Lead Encepbalppathy, p. 393.) 
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li.miRV’S PARALYSIS 

In the year 1850 Laadry awlied the nnme “acute nseendia’* paralysis” 
to a case m wliich acute flacew paralysis with loss of reflexes and without 
?en«ory djiturbaucca commenced in tbc periphery of the lovret Uml^, and 
rapidly spread apwards. The arms were next involred, first in the periphery, 
and later the trank, respiratory muscles, neck, and lastly the cranial muscles 
were iavolxcd, and death occurred frona resniratory failure. lie made a 
careful microscopic examination of the spinal cord with the methods then 
at his disposal, and failwl to detect in it any morbid changes. He subse- 
quently described thb symptom complex, which has since borne his name, 
from an analysis of 10 eases. 

Since thb time a large number of cases have been recorded which, from Use 
acute nature of the onset, and from the spreading nature of the paralpb, 
have been described .is cases of Landry’s paralysis. This name ^ould he 
restricted to those cases of acute sprea^g paralysb, in which disorders of 
sensibility and sphincter trouble nro absent or little marked, and in whieh 
recovery b complete, if the patient attr^'ive3, and in which no gross lesion b 
found within the nervous sy-sten* after death. 

Acute poliomyelitis may also, in rare cases, give rbc to a spreading 
paraljrsis, and cau.so much difficulty lu dtagnosb ; but it b invariable that 
some permanent paralysb remains upon recovery, and, further, the lesions 
of poliomyelitb arc both gross and chamctcrbtic. 

w'Etiology.—- What b known of the causation of the dbease in goQoral 
lesemhlea very closely tiial of acute polyneuritb. It affects males muen more 
frequently than fcmali’s, and occurs chiefly in adult life between the ages of 
10 and vesrs 

Pathology. — Slight byperaiuiia of the spinal cord, and especially of the 
grey matter, with a few punctiform hoiinorT^ges, is the only change notice- 
able upon nahed-oye eiamination. Very definite hbtological changes are 
found opoit microscopic e.vammation in the anterior horn celb and in the 
cells of Clarke’s colamn, where oay degree of change may bo found, from an 
early pericentral chrorastolysb to o complete loss of the chromatin granules 
and concentration of nuclei. 

The cetchro-epinal fioid is cleat. It may present no abnormality either m 
regards cell or albumin content. In other coses there b an excess of albumin, 
and in thb respect it rcsemblc.s the ccrcbro-spinal fluid of polyneuritb, which 
b usually albuminous, and sometimes so highly so as to clot epontaneonsly. 
In a few instances the fluid contains numerous lymphocytes. 

Sytftptcstts, — •'She onsev » in anvtie casta abrupt, with the nppcaratjca of 
the characteristic spreading paralysis. Much more frequently the paraiyeis 
b preceded by cenain piemomlory symptoms, which may last from a Jew 
hours to days or weeks. These symptoms may consist in malaise, headache, 
lassitude, insomnia, anorc-via, constipation, gastmigia, vomiting and disrrheBA, 
and there is not infrequently slight elevation of temperature. More char- 
acteristic still among the prodromal signs ate subjective disturbances of 
feasibility. Pains in the back and limbs ore common, and may be of a dull 
aching nature, or they may bo sharp and shooting in character. Numbness, 
tingling, “ pins and needles ” and other panesthesias m-iy occur over any 
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part of the bo3y, and arc most commonly complained of in the periphery of 
the limbs. The muscles may he locally tender daring this prodromal stage. 

It is not Tmcommon for the paralysis to commence in the periphery of the 
lower mrtremities, to ascend rapidly, and to involve the muscles m the order 
of their innervation from the spinal cord, the trunk beconung affected before 
the upper extremities, and the intercostal muscles before the diaphragm. 
The muscular wca^css may commence m ony group of muscles, as, for 
example, in the face, neck, upper extremities or tnmk, and when so com- 
mencing the spread of the paraljreis is downwards, constituting a descending 
type of paralj^is. 

In Landry’s paralysis, as in acute polyneuritis, the innervation of the 
respiratory muscles seems to be peculiarly resistant to the toxin. 

In those cases which recover the advance of the paralysis ceases, and 
those muscles which have been most recently affected begin to show some 
recovery quickly. 

When the disease does not prove fatal cither from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to spread, 
and the patient enters upon the stage of recovery. 

The pancsthcaijB, which have been described with the onset, often persist, 
and there may he cramp-like paius. Not uncommonly the muscles are tender 
upon deep pressure ; but there is never that severe aegree of tenderness met 
with in some forms of peripheral neuritis as, for example, in alcoholic neuritis. 
There is exceptionally bionting of seztfibility, most marked in the periphery; 
but this is never deep, and is rapidly transient. 

Thoimh from the general weakness of the trunk muscles there may be 
some dimcolty in emptying the bladder and rectum during the fust few days, 
and even retention with overflow incontinence that may require catheterisa- 
tion from the same cause, yet these last but a few days. The deep and super- 
ficial reflexes disappear early with the onset of the first signs of the paralysis in 
the afl'ceted regions. The psychic functions remain unimpaired throughout. 

Diagnosis. — ^The rapidly spreading character of the paralysis in Landry’s 
disease is so striking as to necessitate distinction only from those few maladies 
in which a similar rapidly spreading paralysis may occur, and these are aente 
spreading myelitis, intrathecal htcmotrbagc, acute poliomyelitis (spreading 
t3rpe) and aente polyneuritis. Acute spreading myelitis is at once dlstin- 
gubbed from Landry’s paralysb by the severe sensory loss and sphincter 
paralysis, which in the lonner conation develop pari-passu with the m<^r 
para\ys'i3 and, further, if the myelitis does not mvoVve the Vumho-sacial en- 
largement of the spinal cord, an extensor plantar reflex will be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, 
especially in the acute stage. The general symptoms and the pyrexia ate 
apt to be more severe in poliomyelitis. An onset in childhood b more 
suggestive of poliomyelitb than of I>andry’« paralysb. A fairly high poly- 
morpho-nuclear leucocytosis in the bloM, and a lymphocytosis in the 
cerebro-spinal fluid, are in favour of poliomyelitis. The persistence of local 
atrophic palsy on convalescence b ablate evidence of poliomyelitb. The 
distinction of Landry’s paralysb from acute febrile polyneuritis depends on 
the mode of spread of the paralysis and on the possible presence of numerous 
cells in the cerebro-spinal fluid. 

Prognosis. — In about one-fiaff of the cases the paralysb advances until 
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tie respiratorr and bulbar muaclea are involved, and death occurs from 
respiratory fauure, usually on the third or fourth day, but sometimes not 
until ten days or more have elapsed. So long ns the paralysis is extending, 
and especially when the respiratory and bulbar muscles arc fading, the 
prognosis w very grave. The cstenajoo of the patalyeis may, however, cease 
at any stage, and when this occurs the pn^osis at once becomes favourable, 
even though there bo considerable involvement of the respiratory and bulbar 
ronsclcs. 

Treatment. — The patient roust be placed at complete rest, and the dis- 
comfort and panic which arc likely to arise from the utter inability to move 
must be assiauously relieved by frequent changes of posture. Tbe greatest 
care roust bo taken that the patient is adequately fed with nutritious and 
light food. Stimulants ate asually indicated. A mercurial aperient should 
be administered early and the bowels remlarly relieved, for in soino cases 
obstinate constipation occurs. The bladder should be cathetcrUed, if there 
is dilTjcnlty in micturition. Both pain and pyrexia may be relieved by the 
administration of aalicylatca or aspirin. 

Atropine tends to check accumulation of secretion within the bronchi. 
Oxj'gcn may be administered where cyanosis occurs, and it may bo necessary 
to place the patient in a Prinker respirator. When once there arc signs that 
the malady has passed its height, and that recovery is commencing, little 
treatment is required except careful nursing and feeding. Gentle massage 
may then be employed. 


JIUSCULxUl DISEASES 

riii-MARY mscur^AR pTSTnopniES 

Synonym. — ^The myopathica- 

Under this heading, a disease is described in which the voluntary muscles 
undergo primary degeneration, independent of detcctablo disease in other 
porta. To facilitate description, a Dumber of clinical types have been dis- 
tinguished according to the age ot which the diseapc appears, to the group 
of muscles drat attacked, to the presence or absence of pseudo-hypertrophy, 
and to the prominence of the hereditary factor. The chief of these are— 
(U the pscudo-hypertropUe type; (2) the juvenile type of Etb; (S) the 
fado-scapnlo-humcral type of Landouzy and Dejerine ; (4) the distal ty^. 

The nnt typo is fairly constant, but there is in reality no sharp division 
between the diCerent forms. That the othora do not represent separate 
di8ca.<ies is proved br the appearance of more than one of them in mem^rs of 
the astne family. The dtseoM is familial, and it is also hcr^itaiy in the 
cense that it may appear in aomc or all the members of a family' through 
several generations. 

The changes in tbe mu.vles to the myopathies are tbe same as those 
which occur when muicles degenerate from any other cause, namely, a slow 
and progressive atrophy of the contractile elements, with a concurrent 
inrreaw^ of fat and ubrous tissue. In the pseudo-hypertrophic form the 
connective-tissue hyperplasia is excesove in some of the affected muscles 
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and their bulk is increased. In the other forms of the disease, and in those 
mnscles in the pseudo-hypertrophio form which become weak without any 
increase in sire, the overpowth of connective tissue may balance the loss 
of bulk duo to atrophy of the contractile tissues, and the diseased muscles 
retain their normal size ; or atrophy may proce^ faster than hyperplasia, 
and the mnscles waste from the beginning. 


1. Psf:uDO-nvpERTKopuic Mitscular DysTRorjn* 

etiology. — ^The cause of tbe disease is nnknown. In many instances 
no antecedent cases can be traced in the family. In others, a family history 
is obtained, always on tho mother's side. Isolated cases occur, but more 
often several children are attacked in each generation. Boys suffer more 
frequently than girls in a proportion of about 6 to 1. Sometimes one sex 
alone supers, sometimes both. It is rare for all the children to be attacked. 
The males who escape beget healthy children, whilst the females, who appear 
to have escaped, may transmit the disease to some of their offspring. 

Symptoms. — The symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards pnberty, and 
very rarely until as late as the twentieth year. In cases of late onset, enlarge- 
ment of tho calves bos usuallv been present for many years. Weakness 
appears first in the muscles of tlie pelvic mrdle. The child, who usually looks 
fat and strong, begins to walk fate, be falls easily, and rises again with difS> 
eulty. He does not romp as other children do. He cannot skip or jump, 
and bo has great diUcnlty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most con^icuoos in the calv(», 
the buttocks and the infraspinati. The erector spinic, the quadriceps in 
whole or part, the deltoid, the supraspinatus and the triceps often show 
considerahle hypertrophy. Occasionally the masseters are enlarged. At 
the same time other groups of muscles atrophy. This ia most severe and 
most frequent in the latbsimus dorsi and in the lower part of the pectoralb 
major. Later it extends to other muscles, and nltimately to those which 
were at first hypertrophied. The neck and face are spared. There ia no 
exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The 
defects are greater in the proximal muscles, and diminish distally. The 
hands often retain good power to the end. TZus distribution of paralysis 
gives rise to certain characteristic defects of attitude and movement. 

In standing the legs are placed far apart, and tho upper part of the trunk 
is thrown back, so that a pmmb-line from the most prominent vertebra falls 
behind the sacrum. This attitude compensates for the forward tilting of the 
pelvis, resulting from wenkDc.s3 of the glutei, which normally raise the anterior 
border of the pelvis by lowering its posterior border. In the sitting posture 
the lordosis disappears, for now the attachments of the flexors of the nip are 
approximated, and these muscles no longer lower the anterior border of the 
pelvis. On lying down the lordosis appears again, but can be abolished by 
relaxing the flexors of the Up-joint, that is, by flexing tho hips pa^ively. 
In walking, the feet are widely separateil, and to clear the ground with the 
advancing foot the body is incHned first to one side and then to the other. 
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TLia “ waddling ” producca a gaJt like that seen in congenital dislocation 
of the hip. The early preponderance of weakness in the extensors of the hip 
and knee is betrayed the great difficulty experienced in mounting stairs. _ 

The m.nancr in which the child rises from the supine to the erect position 
IS almost pathogaoinonio of the disc-ase. Ho first tries to sit up, but fails, 
lie tlicn rolls over on his belly, and raises himself first on h’u knees and 
elbows, and tlien oa his hands and feet- Next he places his hands on his 
knees, and as it is impossible for him to raise the trunk activdy owing to 
weakness of the extensors of the hip, he literally climbs up his thighs, pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to coinjilete the movement. 
If not, he jerks the shoulders luck suddenly and gams the erect posture 
by a wnthing movement, whose details arc difficult to follow. To climb 
the thighs Euccessfully a certain amount of power is necessary to- hold the 
knees slightly flexed. When this power is lost he is no longer able to rue. 
The arms are also uswl to assist the weak legs in sitting down and tn getting 
up from a chair. 

As time goes on the weakness increases, and invades all the muscles of 
the trunk and Utnhs. Some of the muscles twcoine shoitcacd, and dbtortions 
are produced by permanent alterations in the iiosition of the joints. The 
knees and clliows become flexed, the feet take up the attitisuo of talipes 
cquiitus, the spine becomes curved, and tbe whole body is grossly deformed. 

The deep reflexes and the electrical excitability of the muscles diminish 
gradually as the wasting increases. Sensation is unaffected. The sphincters 
are not involved. The mental condition shows no abnormality. 

Diagnosis.*>‘The dugnosis is usually simple il a few of tho outstanding 
featnrea of the disease arc known. The defects of attitude and movement, 
especially tho mode of rising from the supine position, together with the 
cbaractcristic association of enUrgeovent of the infrwspiiiaU and calves with 
atrimhy of the latissimus dorsi, form an unmistakable combination. 

Prognosis. — ^This is most grave. Few patients reach adult life, and 
moat die within 10 years of the onset of the dbeose. 

Treatment. — llrugs have no beneficial influence. Glycine in large doses 
has been advocated but there is no reliable evidence that it alTecta the course 
of tho disease. Massage and passive movement are useful in the prevention of 
eoutractures, and the cffiriency of the muscles may be prolonged by suitable 
exercises. Walking should bo practised daily, until it becomes impoMible. 
Very often thb b l(»t owing to controctiona of the calf muscles, and b regained 
after tenotomy. 


2. Otheb Tyi'es of Jloscuian DTtrrnoPirv 

.Etiology. — The separation of the zenuuning types ol myopathy irom the 
pseudo-hypertrophic form is not an abeidate one, os isolated cases are occa- 
tionally met with which seem to form a connectiug Dnk between the sevefs! 
varieties. The varieties, however, are habitually separate in occurrence, 
.and in families in which numerous c.ues conforming to the types to be 
described hereunder have occurred throughout several generations, no cases 
presented the peculiar features of the p8endo-hy|*crtrophic form. Moreover, 
iho »ex incidence as well as the penod o! onset is diflerent in the two 
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varieties, and it is possible that there is some essential pathological difference 
between them, and that they are separate diseases. With regard to the 
typM of myopathy nnassodated with i»endo-hypertrophy, no doubt exists 
as to their fundamental unity. They are merely varieties of one disease. 

The influence of heredity is much more prominent than in the pseudo- 
hypertrophic form. Isolated cases occur, but they arc rare. In most 
instances several morabora of a family are affected in the same and in 
encceeding generations. 

The sexes suffer equally. The time of onret varies within wide limits — 
from infancy to old age. When the wasting begins in the face (facio'Scapiilo- 
Jiumerol type) the disease frequently begins in childhood ; bat sometimes 
it begins there late in life. In the cases where it is first noticed in the muscles 
of the shoulder and pelvic girdle the onset is most frequent between the ages 
of 15 and 35 (Frl's juvenile type) ; but be/e, again, it may begin in childhood 
or early old age, and the term juvenile is hardly applicable to it. The same 
variations in the age of onset ate noticeable in cases where tlic atrophy 
begins in the forearms and legs (distal type). 

The various types may be exemplified m memliors of tlic .same family, 
and in the same family the age of onset may show extreme variation. 

The cause of the disease is quite unlnown. 

Symptoms. — In the so-called juvenile form weakuoss and wasting como 
on simultaneously. In most cases tht';rnre first noticed in the arms ; but in 
some families the legs suffer first. Of the arm muscles the biceps, triceps, 
and brachlo-radiabs ace most ofteu first affected. The lower part of the 
pcctoralis major, the latis-rimus dorsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magnns is common; but it may 
escape even in severe cases. The deltoid, supraspinatus, infraspinatus and 
subscapuiaris usually escape. Atrophy of the forearm and hand muscles is 
rare. 

In the legs, the flexors of the hip, the extensors of the knee and the glutei 
are most frequently affected. The muscles below the knee often esc.%pe 
entirely. 

In the face the zygomatic muscles and the orbicularis are attacked. 
The face is dull and expressionless, tbe naso-labml fold is obliterated, tbe 
Ups arc habitually separated and the lower Up projects — myopathic facifs. 
The face does not Uglit up in conversation, in blinking the eyes are incom- 
pletely closed, and the articulation of labial consonants is defective. In 
snfiling the mouth forms a straight line, instead of its angles being drawn 
upwards and outwards by the zygomatic!. The power of whistling is lost. 
When the patient closes ms eyes, or compresses his lips as forcibly as he can, 
they can be forced open with great ease. The buccinators are often affected, 
the tongne and the masticatory muscles never. The spinal muscles often 
atrophy, and in a few cases the abdominal muscles have been involved. 
The excitabiUty of the muscles to faradic and galvanic stimulation usually 
dimim'shes in proportion to the wasting. Tbe muscles never show fibrillary 
treniora. ^nsibility is unaffected, ond ail the other functions of the nervous 
system are normal. Beforimties axe neither so common nor so severe as in 
the pseudo-hypertrophic form. 

Diagnosis.— In isolated cases the diaguwsis of uiyopathy from spinal 
progre.ssive muscular atrophy is based upon the distribution of the warting, 
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npon the dwproporlionate weakness and the absence of fibrillation in the 
affected muscles and the age of the patient. AVhen a family history of atrophy 
is obtained, dystrophia myotonica and peroneal muscular atrophy must be 
excluded. Dystrophia myotonica ia distinguished by the peculiar prolonged 
response of some of the mnseks to voluntary, electrical and mechanical 
stimulation, and by the distribution of the wasting. Atrophy of the stemo- 
mastoids, which is constant and severe in dystrophia myotonica, is never seen 
in the forms of myopathy now tinder consideration. In peroneal muscular 
atrophy the combination of atrophy in the lower limbs and email muscles 
of the hands, together «ith sensory distnibanccs in the lower limbs, is dis- 
tinctive. In an early case, when the hand muscles are still normal and wnsoiy 
changes arc absent, the differentiation from myop-tthy may be impossible for 
a time. 

Prognosis. — The disease shows wide variations in its course and duration. 
The atrophy may remain confinetl to the group of mnselcs in wliich it bepns, 
or extension may take place after an interval of several years. It rarely 
extends beyond the muscles mentioned above. In most coses, even in those 
that liegin in cliildhood, progress ia extremely slow, and as no symptom of 
the disease is necesaarily fatal, death usually results from other maladies 
unconnected with the disease. 

Treatment— Owing to the variable coarse of the disease, it is impossible 
to estimate the value of ony treatment that may be employed, his'sage, 
and especially voluntary exercises designed to bring the weakened muscles 
into play, seem sometimes to retard the progress of the disease. 


AMYOTONU CONGENITA 

Synonyms. — Oppenheim’s Disease ; Jlyatonis Congenita. 

Definition. — .^ malady of early childhood, usually congenital and some- 
times familial, characterised by extreme flaccldity, Boiallncss and wcafcne.s8 
of the muscles, which are not actually n.imlyscd, by lowering of the faradic 
excitability of the rau.'cles, by loss of (be tendon jerks, and by contractures 
in tl«* region aHected. 

^Etiology.— In most ca*es tlie disease 5.s present at the time of birth ; in 
a few cases it has ap]>carcd during the first year of life in an apparently 
healthy child, and sometimes following an acute illness, anch as bronchitis or 
diarrhcpa. Usually Bporadic, it has occurrwl in several children of the same 

f arents. Some authorities comidec that it is a vanaiit of the Wcrdiiig- 
Toffmanu disesiso (c.r.). 

Pathology.— The chief motlnd changes arc found in the mmselcs. In 
these very conspicuous pathological conditions are present, closely resembling 
those found in the myoiuthies. The three most striking conditions nnr— 
(1) the minute sire of tlie majority of the mu.scle fibres, from 7/* to 12/i ; 
(2) the presence of a few very large or ** giant " fibres reaching UO/t in 
diameter, and la^cr than any fibre occurring in normal muscle ; (3) marked 
regressive changes in the giant fibres. There is increase of the connective 
tissue between the muscle bundles. Reduction in numbers of the ventral 
horn cells of the spinal cord occurs, and the ventral roots are small and poorly 
myeUnated. 
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Symptoms. — The oxtreme flaecidity of the affected muscles is noticed 
from the time oi birth. They arc small and weak, and though there is no 
muscular wasting and no absolute paralyos, yet in many cases the limbs 
cannot be raised against the action of gravity, nor can the head be held up. 
The great relaxation of the muscles and ligaments allows of the most fantastic 
attitudes being assumed withont jiaio. ^Vhen the child gets older, he is 
unable to sit up, but when placed in the sitting position the spine bunches up 
from absence of any muscular support, and he is unable to support his weight 
upon the weak legs. The amyotonia is symmetrical, and aftects the legs 
always, the trunk often, the arms not i^equcntly, bat never the face. 
Notwithstanding the flaccidity, some degree of flexor contracture is usually 

f iresent. The fatadio cxcitabiUty of the muscles is much lowered, but not 
ost. Sensibility and the spHnetere ero not affected. The superficial re- 
flexes are normal, but the deep reflexes are invariably absent in the affected 
regions. The children are nsually intelligent, with good bodily development, 
and growth proceeds normally. 

Diagnosis. — This presents no difficulty on account of the presence of the 
Qacddity at birth, the absence of the deep reflexes, and the tendency slowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies, rickety weakness, 
obstetrical, infantile and diphtherial pi^cs. 

Course and Prognosis.— -Some of the children succumb doling the early 
and severe stages of the disease, but the tendency of the disease is to improve 
slowly in the couzad of ^ears, and in some cases almost complete recovery 
with return of the knee-jerks occurs. 

Treatment— This consists in aiding the natural tendency to improve 
with massage, pasrive movements and exercises, in treating contractures with 
tenotomy, and in attending to the general health and nutrition. 


DYSTROPiUA ilYOTONICA 

Synonym. — ^Myotonia atrophica. 

Definition. — A disease of familial incidence, which begins usually in 
the third and fourth decades of life, and which is characterised by muscular 
atrophy of peculiar distribution and unlike tbat of any other disease. This 
atrophy occurs first and most in the stemo-mastoids and facial muscles, 
next in the muscles of the forearms, and may also be found in the muscles of 
mastication, iu the vasti, and in the dorsiuezors of the feet and peronei. 
Associated with this wasting, but not commensurate with it, nor necessarily 
occurring iu the same muscles, is a peculiar difficulty in relaxing the muscles 
after effort, called “ myotonia,” which pvea to this malady an especial 
feature which at once separates it from all other forms of muscular atrophy. 
Signs of bodily dyscrasia are often present, the most important of which are 
cataract, premature baldness, atrophy of testicles, loss of sexual power and 
general bodily wasting. This disease was first placed upon a firm clinical 
basis by Batten and Gibb, and Steinert in 19C®. Curschmann in 1912 adopted 
the term Dystrophia Myotonica as being more correctly descriptive. 

Etiology. — This condition is probably always familial, and the heredity 
is homologous — that is, it tends to appear in the same child-rank, in a number 
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of apparentlj uaconnected famOies at a common distance from one and 
the same ancestor, and often it fleems to be entirely confined to one child- 
rank. The descent of the latent tendency is equally throngh the males and 
females, but the males more frequently transmit. The presence of the heredo- 
familial disease in earlier generations is often betrayed by other signs, such 
as cataract, frequent celibacy, childless marriages, high infant mortality, and a 
dying out of certain branches of the family. The malady has been observed 
at the age of 10 years, hut usually the onset occurs hetvreen the ages of 20 
and 35 years. A largo number of the patients have been unusually gifted 
and proficient in athletics prior to tho onset. Both sexes may be affected. 
No exciting causal factors are known. 

Pathology. — No definite changes have been found in the nervous 
system. The muscles presenting the myotonia have repeatedly been ex- 
amined and found normal. In the atrophic mnscles the morbid process 
singles out certain fibres especially, so that thick and thin fibres are found 
lying together. There is increase of the mnscle nnclei ronnd thick and thin 
fibres alike, though some atrophic fibres may be found with no increase of 
nnclei. Becent biochemical and electrographio studies by Brown and Harvey 
of a form of congenital myotonia in gouts surest that there is no functional 
disorder of nentomoscaUt transmission of the motor impulse, but that the 
disorder is in the muscles themselves. 

Symptoms,>-Tbe o{u>«t is gtadual aud the course extremely slow. The 
first symptom to call attention may be, either the difficulty in relaxing after 
mttscular effort>-the clmgiug of the hand to the tool which has been grasped, 
the smile that is eo slow to dissppar->oT the weakness and wasting of the 
muscles. The two chief signs of the disease — the myotonia and the wasting 
—seem to have no connection the one with the other, cither as regards 
coincidence in time or place. The myotonia may appear veais before there is 
any obnous wasting. Moreover, the mnscles which show the most con* 
spicuoos myotonia arc often those which are not wasted, and finally those 
muscles which waste greatly tend to lose any ragn of myotonia which they 
may have had. The extent and the intensity of the mascahr atrophy 
and of the myotonia show great variations. The atrophy may be widely 
spread, and many mnscles may be myotonic, or the former may be severe 
and the myotonia slight, or both may be present in minor degree only. 
Lastly, there are coses in which only the atrophy or only the myotonia 
is present. The myotonia consists in an inability to relax a muscle imme- 
diately after it has been put into voluntary contraction, and the greater 
the effort used in contracting the muscle, the greater the difficulty with 
relaxation. The patient grasps one by the hand, and is unable to disengage 
the hand, but pulls it away stiU gmping, and it may take seconds to relax. 
He smiles quickly to a suitabte stimulus, and the face remains fixed at the 
height of the smile for long after the emotion has vanished. In eating, 
his jaw becomes fixed, he is unable to perform any alternate movements 
in, muscles which arc affected, but at a very slow rate. When the 
myotonia is severe and general, he is liable to fall like a log when walking, 
from inability to relax mnscles which have been put into contraction. The 
myotonia is seen most often and to a greater extent in the flexor muscles 
of the forearm and in those of the lace, but it may be quite general. In tlie 
Same patient it may be very marked at one time and absent at another. 
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The muscular weakness and wasting nsoally have a most typical distribu* 
tion, involving the sterno-mastoids and other muscles of the neck, the facial 
and masticatory muscles — giving rise to the sad “ myopathic " face, the 
vasti of the thighs, the dorsiflesors of the feet, and the flexor muscles of the 
forearms, and this is the usual order in which the muscles are affected. It 
b always in one or other of these groups that the wasting commences, but 
sometimes the sequence of muscles attacked b quite different. Fibrillation 
does not accompany the atrophy. The electrical reactions show a reduction 
both to faradic and to galvanic stimuli, with a tendency to a polar change. 
Some modification of the '* myotonic reaction ” b often superadded in those 
muscles which are wasted, and this usnally is present in the muscles which are 
myotonic and ore not wasted. This “ myotonic reaction ” consbts in a very 
long, lasting contraction when the inoscles ate stimulated with every form of 
stimulus, and if the latter be strong it may last as long as 30 seconds. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phonation. The voice b low, it lacks intonation, and 
has a definite nasal quality. Sensibility b not affected. ^ 

The rule b for the muscle-jerks to be dimimshed or lost, and it is very 

rare for all the jerks to bo present in any case. * 

Apart from symptoms and signs connected with tlio muscles, the most 
important sign of the dystrophy b cataract, which occurs m more than 
half of the cases. Thb cataract b often met with m othe^e bealtny 
brothers and sbtera of those who have the muscular changes, and m otherwise 
healthy members of earlier generations in the afflicted families. In suc- 
ceeding generations after its first appearance, the age of occurrence of this 
cataract shows remarkable “ anticipation "-that is. commencmg at fint 
as senile cataract, it appears at an earlier and earlier age with each auccesaive 
generation. untU with fully developed myotonia atrophica it appeara m you^. 
The prescmle cataract of the dystrophic generation begms us small 
.opaefties, first in the posterior and later m the anterior “^^al lamell®, 
sometimes with fine point-like opacities ecattered throug 
ripens quickly to a total soft cataract, with a small central nucleus. 

The genital organa remain infantUe in some oases ; oehbaoy and oUiI 

leas marriages are common. More often ae^ality la norma p i . ^-.01 

of definite aymptoms, after wlucli deaire and iwvet daiappear. Earl; fronM 
baldness U thejole. A general wasting of ,1 the tuauea of the body « seen m 
many cases. Ultimate atrophy of the twticlra 13 usaa distribu- 

Dlaenosis —There is no difficulty m the diagnosia when the totnbn 
tion ome rnnaenUr atrophy U typtol ami wh™ “r °iraSiae! 

simply involves a recogmtion of the unique charac dbtinffubh 

Whin the myotonia prieedea the waatmg, the age of ™ “ 

this malady from Thomsen's disease, or myotonia 

coming of any sign of facial weakness or “J“ Sl bLSl.r Ibl 

diagnosb certain. When the myotonia d^ no PP , . wasting of 

wasting b apparent, the diagiiusis lamuch more dithcult, but tbe wastm, 

the stemomastoids is characteristic. vprv slowlv. 

weakness may develop within “ The teinre of life is certainly 

to remam stationary for very long penoos. 
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short in all cases, and does not appear to be prolonged bejond the md^e of 
the fifth decade. The oldest patient reported in the records as still living 
was aged 50 years. 

Treatment.— It has been fonnd that the administration of qninme. 
grs. 10 to 16 daily, lessens the myotonia considerably. Neither electrical 
tieatroent not massage has the al^htcst effect in altering the coutse of the 
disease. 


MYOTONU CONGENITA 

Synonym. — ^Thomsen's Disease. 

Definition. — A very rare malady, commencing in early childhood, which 
is hereditary and familial, and characterised by a strildng slowness in the 
relazatiou of the muscle after voluntary effort. Ou voluntary contraction 
the miMcIea pass into a apastn which relaxes very slowly, leactabling the 
contraction of the veratrimsed frog’s muscle, and its sobsequent slow reiaxa' 
tion. Peculiar changes in the electrical excitability of the muscle and hyper- 
trop^ of the muscle fibres are constant. 

etiology. — Beyond the facts that the malady is osually hereditary and 
familial, only a few sporadic eases oecorring, and its incidence in early child- 
hood, nothing is known of the causes. Cold, heat, fatigue and hunger con- 
spicuously increase the symptoms. 

Pathology.— The affected muscles are cctuallv hypertrophied, and are' 
always firmer to the feel than normal muscles, while sometimes they show 
a board-Uke hardness. The individual fibres show considerable hyper- 
trophy. 

Symptoms.— The presence of the disease first becomes evident from slow- 
ness, clumsiness aud awkwardness of movement, with a great tendency to 
fall if the balance is upset. This b often most noticeable after rest, when, on 
attempting to move, the limbs seem glued down and move very slowly. 
Often, the patient b able with exercise to work the etif&iess off, and the myo- 
tonia lessens in the muscles which are being nsed ; but if he Is suddenly called 
upon to put another set of muscles into action, as, for example, by losing his 
balance, he is at once caught op by the myotonia and so is apt to fall Zn other 
cases the myotonia increases or is uninllueDced by exertion. The muscles 
of the legs ore as a rule most affected, but sometimes all the muscles of the 
body may be involved. 

Pwsive movement does not reveal the presence of any rigidity except that 
following voluntary contraction. The abnormality affects the volantary 
contractions aud relaxations of the muscles only, and the peculiarities of 
these are — (1) their slowness, (2) their tonic character, and (3) the continuance 
of the contraction after voluntary impulses have ceased. The peculiarities 
of electrical excitability bear the name of the “ myotonic reaction ” of Erb. 
The contraction, either on faradic or galvanic etimnlatiou, lasts much longer 
than the normal and relaxes very slowly, and this is more marked the etronger 
the current used ; with the application of galvanism, slow wave-like con- 
tractions of the muscle are seen to pnmeed slowly from the cathode to the 
anode. There is no pain, no sensory disturbances or loss, and the sphincters 
and reflexes are unaffect^. 

Diagnosis, — The only malady which can be confused with Thomsen's 
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disease is dystrophia myotonica, in which the myotonic symptoms and signs 
are idcntica). In the latter malady, the onset is at a much later age, the 
incidence of the spasm is upon local groups of muscles, aud the characteristic 
weakness of the facial muscles and atrophy of the stemoinastoids, etc., at 
once distinguish it. 

Course and Prognosis. — ^Thomsen’s disease has no tendency to shorten 
and destroy life. It tends to become more marked from infancy to puberty, 
and then less marked again as age increases. It has never been known to 
recover spontaneously. 

Treatment.— No cure for the disease is at present known. The admin- 
istration of quinine hydrochloride, in doses of gr. x to gr. xv by mouth t.d.s., 
may give considerable symptomatic relief. Conditions which increase the 
myotonia, such as cold, fatigue and hunger, should be avoided. Most patients 
arc the better for regular exercise, as was observed by Thomsen, who was 
hiiaself afilicted with the disease 


MYASTHENIA GRAVIS 

Definition.— A chronic malady of adult life characterised by an excessive 
fatiguability of the voluntary muscles, especjally those ionerrated by the 
cranial nerves. This leads to a variable paralysis of tbe muscles concerned, 
which is brought on or rapidly increased by exertion, and tends to improve 
with rest, but which may ultimately become permanent. 

Etiology,— The malady seems to have become more prevalent in this 
country during tbc past 30 years. It affects predominantly young adults 
between the ages 0126 and 30. It very rarely occurs before puberty, but 
cases bcguiniag in middle or (ate life are by no means sa uncommon as was 
formerly supposed. The sexes are equally affected. Nothing is known of 
any causal factor, either immediate or remote, though the first onset of 

H toms has not infrequently been noted after an acute infection, par- 
itly of the nasopharjuix. The one clinical association which cannot be 
ignored is with exophthalmic goitre, for not only may myasthenia follow that 
disorder hut the ocular palsies and muscular weakness which may occur in 
Grave's disease bear no small resemblance to those of myasthenia. 

Pathology. — The only change found within the nervous system, either 
central or peripheral, ia slight atrophy of those nerve cells which supply 
Anvg psrailyisvd rsiMcJes", arrcl ttesv ebsoges era ot^tsiniy 0^4 ATw 

is there any essential histological change in the affected muscles except where 
long-standing complete paralyais is associated xrith the degeneration of long 
disuse. Small aggregations of lymphocytes, known ns lymphorrhages, have 
been described in the muscles in some cases. 

In a large proportion of the cases subjected to autopsy some degree of 
persistent thymus has been found. This may vary between a well-formed 
organ weighing several grammes aud small remnants or thymic rests. These 
thymic elements may show evidence of proliferation or degeneration. 

Chemical examination reveals no Bignificant disturbance in the metabolism 
of glucose, calcium, phosphorus or creatimne, although, in common with 
most muscular disorders, creationria may be present in myasthenia. There 
is evidence that the muscle potassium is increased, and that it reverts to 
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normal when the mTaBthonic symptoms sto sholi3he<1 hy nn injection of 
prostigmine. 

The view expressed in earlier editions of this book that the seat of the 
disorder of function responsible for myasthenia gravis ia at the myo-neural 
junction has of recent years received confirmation from observations made 
with physostigmino and the synthetic substance “ prostigmine.” It is 
believed that the normal transmission of impalses from the motor nerve fibres 
to the voluntary muscles through the motor nerve endings depends upon the 
hberation at the end-plate of acetyl-choline. In myasthenia the failure 
of effective mnervation may be due to the inadequate liberation of acetyl- 
cholme, or to its premature or ciceesive destruction by choline esterase, or 
to the presence of a onrate-hke eubetanco antagonistic m its action to acetyl- 
choline. The administration of physostigmino temporarily delays the destruc- 
tion of acetyl-cholino by the choline esteraao normally present in the blood, 
and during the period of its activity renders muscular contraction normal. 
The exact nature of the defect still awaits elucidation. 

Symptoms. — The onset of the disorder is usually insidious but in rare 
cases may be acute. The symptoms can all be related to excessive farigu- 
ability of muscles, and thus make their appearance after use and improve 
withzeatt and are most severe in the eveniugand least marked on first waking 
in the momiog. The muscles first affected are usually those innervated by 
the cranial nerves, particularly the external ocular mnacles, bnt as the disease 
progTcsaes the extent of the disorder apreads to involve the muscles of the 
neck, limbs, and trunk. Sometimes, however, the characteristic weakneas 
is nniveteal from its commencement. 

Ocnlar symptoms are of the greatest importance. The clerk finds that 
towards the end of the day he is seeing double, or that one or both upper 
eyelids droop. In the morning on waking the ptosis and diplopia have both 
disappeared, only to return after another day’s work. The school teacher 
notices that as he lectures Ids voice gradually grows weaker and more husky, 
and acquires a nasal quality. This too clears up with a rest, and is invariably 
worse towards the end of the day. Difficulty in swallowing ia a common 
symptom. At the commencement of a meal all may be well, but as it goes 
on the food is forced down with increasing difficulty until finally swallowing 
is no longer possible. Many patients find that they can only eat their solid 
meals in the early part of the day, and by evening can at best only sip fluids. 
Nasal regurgitation of fluids towards the end of the day is common. The act 
of chewing may give rise to so much fatigue of the masticatory muscles that 
only soft foods can be taken, and towards the end of a meiil the lower jaw 
may be too heavy for the exhausted musdea to sustain, and the patient may 
be seen supporting it with the hand and attempting in this way to supplement 
the process of mastication. The musclea of the face commonly share the 
weakness. Friends observe that towards the end of the day the patient’s 
face is expressionless, or comment on the peculiar “ snarling ” quality of the 
smile. The patient may complain that he cannot smoke a cigarette or whistle, 
as the lips cannot maintain a sustained pressure. In severe cases the eyelids 
can only be closed with difficulty, and it may be noticed that the patient 
sleeps with the eyes open. Fatigue of the neck muscles may be an early 
symptom. The head reels more and more heavy and finally can only be 
supported with the aid of the hand. The weakness may affect any or all of 
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the muscles of the Umhs and trunk, though the aims are mote frequently 
involved than the legs. The soldier may find that after a few minutes rifle 
drill becomes impossible, or the schoolmaster that after writing on the black- 
board for a short time he is no longer able to support the weight of Ids arm. 
IVbmen may complain that they cannot keep their arras up long enough to 
do their hair. ^Vhateve^ the initial presenting 65Tnptom may be, the extent 
of the disorder gradnalJy spreads until a wide range of voluntary movements 
is ailected. 

Few diseases present a more characteristic picture than does myasthenia 
gravis in its established stage. The variable and usually asymmetric ptosis 
13 scldorh absent. It can readil}* be brought on or mcrcased by asking the 
patient to look upwards for a few seconds, and when severe one or both eyes 
may be fully closed. Unlike the ptosis of tabes, there is little compensatory 
wrinkh'ng of the forehead, because the frontafes share the weakness of the 
levatores palpebrarum. The ocular palsies are ciiaractcrutic ; any or all of 
the external ocular muscles may be involved, and strabismus is common. 
The paralyses rapidly increase in severity and extent with ocular movement, 
and a few attempts to glance from aide to aide may brmg all oculomotor 
activity to an end. The pupiU are always normal m their reactions. The 
ocular more than any other muscles show a tendency to develop complete and 
unvarying paralysis in long-standing cases, and, with the exception of the 
extremely rate disorilec described as progressive nuclear ophthalmoplena, 
there is no other dbeaso than myasthenia which gives rise to a complete 
external ophthalmoplegia with normal pupils in the absence of other signs of 
nervous disease. Fortunately when the etogo of permanent ophthalmoplegia 
is reached the optic axes are usually parallel and diplopia disappears. 

The facies of myasthenia, with its Jack of expression, the inability to 
dose or pucker the eyes or to wiiuklo the forehead and the pecoliar, weak, 
nasal smile, is unmistakable. Weakness of the muscles of palate, phaiynx and 
larynx may be general or localised, and at first is only present after use. 
Permanent paralysis of the soft palate is commonly seen in chronic cases, 
that of the vocal cords or pharynx being much more rare. Severe weakness 
of the tongue may be associated with some reduction in the size of the organ 
but with this rare exception wasting is not seen in myasthenic muscles, nor 
are the tendon reflexes disturbed. Sensibility and sphincter functions are 
unimpaired. The excessive tendency to fatigue which is responsible for the 
symptoms of myasthenia is also seen in the muscles in their response to 
electocal stimulation. With an interrupted faradic current the contraction 
of the muscles is at first nonnal, but instead of remaining at a similar strength 
for an indefinite period it rapidly decreases until it ihsappears altogether. 
If the stimulation is discontinued for a few minutes and then recommenced, 
there is a further response, which tires more readily than the first. After 
exhaustion by faradism, some volitional response remains. 

Diagnosis. — This is seldom a matter of difficulty if the variable paralysis, 
increasing with fatigue and improving with rest, is conspicuous, for this 
phenomenon occurs in no other disease. Even so, in its early stages, the 
malady is often mistaken for a hysterical disturbance. More legitimate 
difficulty may arise when only isolated and permanent paralysis is present, 
especially as such cases are liable to present themselves in ophthalmic or 
laryngological departments. It shoidd be remembered that any unilateral 
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or bilateral palsy of muscles supplied I)y the cranial nerves may be myastbenio. 
Here the totory of slow onset, with variable paralysis and fatigue pheno- 
mena, can nearly always be obt^cd, and the absence of the usual signs of 
gross lesions of the brain-stcm nuclei, or of progressive diseases affecting the 
latter, should avoid confusion. "When, as sometimes happens, myasthenia 
begins with a unilateral ophthalmoplegia or laryngoplegia, the diagnosis may 
be really difficult. The possibility of such should be borne in mind, and 
a careful watch kept for tha appearance of conclusive evidence. An intra- 
muscular injection of 1 c.c. of the Btnnd.ard solution of ptostigmine may be 
nsed as a diagnostic test, its effect being to bring about within half an hour 
the temporary abolition or very great amelioration of any variable symptoms 
that are due to mwskhenia gravis. 

Course and Prognosis. — Although myasthema gravis is invariably a 
dangerona disease, as its name imphes, its course is extremely variable. 
In some cases the degree of the muscular involvement steadily increases 
in extent and severity until a fatal outcome is reached in a few months or 
years. In sneh cases death usually results from progressive respiratory 
failure or from aspiration broncho-pneumonia consequent upon pharynge^ 
and la^geal palsy supervening upon a state of ioanitioa. Not infrequently 
death is sudden and unexpected and appears to be due to syncope. In other 
cases, the disorder may remain confinecl for a long period to small groups of 
muscles, particularly those of the eyes, and may result in a condition of 
multiple cranial nerve palsies of an unvarying character with a survival 
perioa of 20 to SO years. In such cases more generalised and active symptoms 
may reassert themselves at any time, and death may occur after many years 
of stability. In yet a third group, long periods of complete remission may 
occur, ultimately followed by a recurrence of characteristic symptoms, winch 
on this occasion may prove to be progressive. 

Treatment. — Until recent years no treatment for myasthenia gravis was 
available other than the wise ordering of the patient’s life so that fatigue was 
avoided and the general health mamtained at the highest possible level. 
These measures are equally important to-day. The administration of 
ephedrin gr. J-1 b.d. has been found beneficial, and may still be sufficient 
to keep a mild case in reasonable comfort. The treatment of the disorder has, 
however, been revolutionised by the discovery of the specific effect of physo- 
stigmine and its synthetic relative prostigmine. Few things in medicine a.re 
more dramatic than the sndden amelioration of symptoms, the relief of ptosis, 
the recovery of ocular movement and the reti^ of facial expression that 
follows the administration of one of these drugs. The effect is, however, 
transitory, lasting only from 4 to 6 hoors^ and is m no sense curative. It is 
usual to administer 2 to 4 c.c. of prostigmine (1-2 mgms.) subcutaneously 
two or three times daily half an hour before meals. If the drug causes 
abdominal discomfort or palpitation it may be combined with atropine 
sulphate gr. Alternatively, the drug may be given by month in doses of 
10 to 25 mgms. three or four times daily. In severe cases the period during 
which the effect of the drug is wearing off may ^ attended by severe and 
alarming weakness, and over a prolong^ period the beneficial action of the 
drug tends to lessen and an increased dose is required to be effective. 

The frequent association of a jKTsistent thymus with myasthenia has long 
received attention and has led to atterapta to treat the border by influencing 
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this organ. Numerous isolated examples of improvement in symptoms 
following deep X-ray therapy to the thymus are recorded in the literature, 
but the results were not constant. Of recent years a number of cases have 
been treated by surgical removal of the thymic remnants, with encouraging 
results. This operation is one which carries a considerable mortality, and 
should only be attempted by an expert in tbotacio surgery. Of the patients 
who have been so treated some Lave shown a degree of improvement amount- 
ing to a core and quite different from anything seen with prostigmioe therapy. 
Others after a period of improvement have relapsed. Others, again, have 
shown no material alteration in their condition. The procedure should at 
present be regarded as an encouraging but not yet fully established advance 
m treatment. 


FAMILIAL PERIODIC PARALYSIS 

Definition. — A flaccid paralysis affecting the muscles of the trunk and 
of the extremities, associated with loss of the d^ reflexes and diminution 
or loss of faradic excitability in the muscles. The paralyse is temporary 
in character, though it may be fatal during the attack, and it recurs at 
intervals. It is a rare malady, some 200 cases having been reported in the 
literature. 

^tioIoS 7 <*— ‘It has been noted as cirly as the fifth year, and as late as 
the tHrtietb year ; but usually it ^pcara about the age of puberty. Most 
of the eases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five eenerations. Transmission may occur either 
through the male or through the female, end not infrequently a geoeratloa 
is skipped. Several members of the same family arc usually affected. 

Pathology.— Several cases have come to autopsy, bat no lesion which 
could bo associated with the symptoms was found. Biopsy of the muscles 
has given entirely negative results. During an attack, significant fall in the 
serum potassium has been demonstrated. An attack may be brought on by a 
large intake of glucose, especially if an injection of insulin is given at the 
same time. 

Symptoms. — The clinical picture is so striking as to be almost dramatic. 
The patient retires to bed feeling perfectly well, and awakens in the morning 
without pain or malaise, but with a flaccid motor paralysis, which always 
involves all four extremities, and which may reach all the muscles of the body, 
except ttiCfte of the orgatia of speech, degrotitiwi and lea^retveu, nnd even 
these are often partially involved. Severe involvement of these vital muscles 
during an attack has caused death. The bladder and rectal functions are 
retained, and it is unusual for the patient either to void urine or feces daring 
the attack. The paralysis is usually at ita height on waking ; but it may 
Bubaequently increase. After lasting for a variable time, from a few hours to 
a few days, it passes off, sometimes gradually, sometimes rapidly. In one 
family it was astonishing how the patients on waking in an attack could 
judge invariably bow long the particular attack would last. They could 
judge with unfailmg certainty when ability would return, and were in the 
habit of arranging theb business accordingly. Most of the patients in addition 
to the severe attacks of paralysis Buffer uom what they calJ “ morning weak- 
ness,” temporary inabihty to grip with the hands, and slight disability with 
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the feet oq waking. Tho paraijaia in periodic paraljab ia fiaccid, and there 
is loss OT tnaiked diminution of lesponse to faiadism doling the pamlysis. 
The deep and superficial reflexes are lost in the paralysed region. Objective 
sensation is not afiected ; bnt there may be subjective sensations of tingling 
and numbness, and the muscles may be a little sore and stilT after the attack. 
Flashing of the face and profuse sweating may occur during an attack. There 
is an invariable tendency for the attacks to dimmish in frequency and severity 
after middle life is reached. 

Diagnosis. — This must be evident to any one acquainted with the 
symptoma of the disease. 

Treatment. — Potassium chloride in large doses (np to 30 or 40 grs.) 
will avert or cut short an attack. No other remedial measure is known. 

J. PORDON 1IARTI.V. 

J. St. C. EfcKixTOX. 
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PSYCHOLOGICAL MEDICINE 

INTRODUCTION 

Psychiatry ia concerned with forms of illnc&s as widespread and diverse 
as those of somatic medicine. Before the present war there were mote beds 
in mental hospitals, colonies for defectives, and allied institutions than in 
all other hospitals put together ; and there is an imdoubtcdly large, if 
imnombered, part of the popidatioo who have mild mental disorder not 
needing mental hospital cate : hysteria, obsessional neurosis, hypochondria, 
chronic depression, paranoid states, and so forth. The diversity of this 
widespread group of illnesses depends on their being disorders of mind — 
disorders, that is, of the human function which comprehends and sums 
up all other functions of the organism, serves to relate a human being to 
bis complex caviroament, and is the chief token that be is an indivi^I, 
and not a sample. Mental disorders are therefore varied, os are the jieople 
who sailer from them. It is only by ignoring most of wbat is individual 
in these iUceascs that a few common types or categories can be recognised, 
comparable to the ** diseases " of somatic medlcmc. Such a prooeduie is 
necessary for practical ends ; material must be classiiied. Moreover, a 
biological foundation may be assumed for the e^dromes with which psychiatry 
works. They stand foe the main ways in which a human being can become 
mentally unhealthy. There ate only o few anch ways, and they are deter- 
mined by the sirnctural and functional patterns inherent in the organism. 
Diveraity arises t^ongh their becoming manifest under the influence of 
each inmvidual’s special environment and in combination with his other 
inherited tendencies. Diversity, therefore, can bo due to a combination of 
single hereditary causes and to the effect of each individual's environment 
thiouKhout his life upon his development and faeLaviour. There is alw.ays 
interplay between inheritance and environment. Part of the psychiatrist’s 
business is to discover how this interplay has led to the present iliness. The 
nrtcrpfey, moreover, iV exiScKailf waed ia tie cetuse of eeei pstieat'e 
life to make prognosis and the effect of treatment a matter of iudividual 
8tU(^, rather than of summary inference from the diagnosis, once made, 
Ifteatment is only another special instance of the environment acting on 
the patient ; its power and limitations for him cannot be judged without con- 
sidering wlmt effects this or that experience ha.s had on his previous life. 
Consequently the psychiatrist, even more than the general physician, must 
study illness in two ways : first, as showing some typical pattern of morbid 
behaviour, and tending to run along wdl-mown lines ; and secondly, as a 

E afcch of personal biography, sometlrag to be understood, rather than classi- 
ed in terms of psychology and physiology. The two methods ore comple- 
mentary, ’though, in a brief text-book presentation, the former must be the 
more prominent. 
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may not be actual illness, but only a fpecial Hnd of personality. There 
are certain varieties of personafity which show some or _ all of the 
essential features that characterise certain types of mental illness; the 
<Uffetences between pcrsomriity and illness seem then to be of degree rather 
than of land. Moreover, those who manifest one or other type of illness 
ate often found to have had the ^po of personality that is function^y 
Eimilai to it. So close may the aimuarity be that it is difficult to decide 
when the illness has begun, because there was no sharp dividing line, in 
lime or in form, between the more or less normal previous personality and 
tie actual disorder. This frequency of association and eii^rity of form 
between the normal state and the illness points to the constitutional back- ' 
ground of mental illness, and shows how hereditary tendencies can express 
themselvca in more or less normal ways in personality before the catastrophe 
of an obvious illness has directed attention to them. Nor is it only in the 
personality that inherent proclivities may be revealed ; certain types of 
boily structure, too, occur much more frequently in those with a particMar 
mental constitution or mental illness than in the rest of the popnlation. 
The most strUdng instance of this is the freqoeney with which a “ pyknic ” 
bodily habit and a “ syntonic ” personality are found among those who 
have periodic attacks of mania or melancboba (see ]>. 1 880). It is not common 
to find pure examples of mental or phyrical types in the population, and 
recent work, e.g. that of Sheldon, bas aimed at maJung it possible to designate 
the mixture of components in any individual by a taxonomic formula rather 
than by aecnbing tbein all to one or other type ; but whatever method of 
description be employed, the association of osseous and muscular etmeture 
with a particular personality structure and perhaps with a predominant form 
of autonomic response seems frequent enough iu liealtby as well as mentally 
Ul persons to warcaut classing physique, physiological behaviour and peteou- 
ftlity together, however tentatively. Such constitutional features, whether 
mental or physical, indicate that inherited tendencies can body themselves 
forth in normal physical and psychological alnictuie before morbid exaggera- 
tions of them make an appearance. The varieties are sometuncs called by 
appropriate names, e g. schizoid, cyclotliyniic, syntonic, obsessional, hysterical, 
paranoid. The lelationsliip is not a simple one. There are very many people 
with these types of personality who never fall mentally 31. 

A pronounced personality, belonging to one or other of these types, does 
not indicate that the person who exhibits it is likely to have s mental illness, 
but only that if he should have a mental illness, it will probably he of the 
corresponding type. Ae with all inherited anomalies of which the crude 
manifestation is delayed until adult life, there may bo for many years none 
or only mitigated signs of the proclivity; these may be indistinguishable 
from what occurs in normal people. The more pronounced the anomaly 
of personality, the more likely that it portends a mental illness, or, at any 
cate, a proclii-ity to the mental illness in epecially adverse circumstances. 

In studying personality, the pfvcliiatnat can have recourse to several 
techniques, besides direct observation and the descriptive method based on 
the reports of those familmr with the individual studied. The most illumin- 
ating ate projective method®, of which the Borschach ink-blot and the thematic 
apperception test are examples. The patient’s fantasy is evoked by more 
or leas etandaidised stimuli, and inferences drawn from what he says and 
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does in these ciicomstances. Expert and cautious interpretation is in- 
dispensable. 

In the foregoing, personality and constitution have been spoken of as 
though they were static, innate attributes of the human organism. Neither 
of these epithets, however, is appropriate, not even in respect of bodily 
constitution. Responsiveness and plasticity arc essential to human develop 
ment of every kind ; there is a constant interplay of personality with the 
outer world, modification of it and by it. The main pattern of development 
is doubtless determined by innate, inherited factors — bodily structures 
grow, instincts come into play, and the general direction of functional activity 
IS predetermined. But general directions and main patterns mwn lUtle 
tinW^ they are given body and content by individual experience. Nutrition, 
for example, can deflect the body firom its ordained pattern or enable ite 
fulfilment ; all sorts of physical interference can maim it or improve it : the 
same is profoundly, if obviously, true of the mental side of human growth 
and matnrity. Consequently, each patient’s personality is not onW to be 
assessed as conforming to a froien artificial type, but as a complex of d^iamic 
functions, changing in outward form, sometimes in nnstable equmbnum, 
and none the powerful for being subterranean. Here, as was said eatliet 
of psychiatry in general, there must be two ways of viewing the data . m 
classes, and as inividual Uving biographies to be understood wtber than 
Echematised. Both methods are necessary to any complete psycho* 


^'^pllmcfdctehmneiU.—X concrete inetance of the foregoing is the chanM 
iL^i, : .1. •nf\, ft# nnbertv. oreenancv. or the 


accompamed by psychological disturbances, tne sevemj auu 
may bring them ‘under the notice of tie psychratmt. They are 
episodes in a lifelong and nnivereal process of growth, matnnty, end mTOln- 
tfon or decay, which is marked by plaslicty and development of vaned 
fnnetiona in the first stage, stability and differentiated adaptation m the second, 
emotional lability and suspicion, intellectnal “•"'owing of mterc3m, iigiaty, 
fading grasp and memory, in the last. The mental ^ 

ocenr at dfflerent ages are mnei inOuenced by these rntnasie factors and 

‘'“SSsio CAnsi!S.-The enter world impinges on human brings torn 
the day of their birth, or even them conception, m more and more coin 
plicated ways, as they themselves beroine more eompheat^ „ he can 
words, the environment is, for the inivrdual, as , , hitherto 

make it ; and that will depend on how fat he has hi^eff “f'™' 

Human beings deal selectively, not merely 
At each stage of their growth, previons experience e p 
they will select from their environment, and how _ y ^ ^ growth 
integrate it, to serve in its tnm as the p^al tiri^ant of fn^er portO 
and integration (the other determinants being in^n qA human 

is here being used in the widest sense to denote the “ “S 

bring to the impact of the outer world upon bun, whether it be consciously 
recognised as such or not at the time. ,:j^we,+:nTt tn anv asneot. 

It is, therefore, impossible to give adequate ^(Mhe oS 

including the psychological, of a human bemg^s way 8 



1840 PSYCHOLOGICAL MEDICINE 

world unless one pays regard to hia previous experience, mental and physical, 
and to the present state of Ms whole organism, mental and physical. The 
cultural milwu in which he has grown up must be taken into account. Too 
partial a regard for subsidiary functions, whether physiological or psycho- 
logical, may lead one away from the living human being, who is an integrated 
organism, not a collection of disparate mental and physical systems ; siinilarly, 
too concentrated a gaze on this latter aspect, t.e. on the socially organist 
person, to the neglect of part-functions, may make one see only a disembodied 
spirit, as remote from medicine as from dally life. 

Physical experiences. — Some external happenings influence the mental 
state chiefly by way of the body : infection, physical trauma, intoxicatioD, 
and metabolic and endocrine dlstnrbaoces due, wnolly or in part, to environ- 
mental influences may result in mental disorder. In many of these instances, 
the mental change is mediated by way of some cerebral damage, and the 
clinical picture is of the organic neurogenic kind, e.g. dementia. It would 
be wrong to attribute the whole of the mental disorder to the cerebral damage ; 
but to it is referable the core of the psychosis. Some diseases bare sn inddcnce 
on special functions aud parts of the central nervous system, wMch determines 
characteristic features in the mental picture, e.g. the anxious fidptiness of 
the patient who has had chorea, the etiff mind and obsessional thoughts 
and movements of the post-encephalitic, the hysterical phenomena of the 
elderly arterio-sclerotic patient or the man poboned with carbon monoxide, 
the aphasia and aptana of the post-apoplectic, the silly " motia ” of the 
cerebral tumour. In the main, however, it Is not possible to correlate mental 
symptoms with special areas or Mnds of cerebral damage->-partly because the 
brain b not the only etructote concerned, partly because tt acts as a whole, 
and also because the ptesumptive changes in it are too evanescent and delicate 
to be accessible to our crude methods of examination. Even the electro- 
encephalogram, which seemed to prombe so much, hns contributed little 
to the understanding of cerebral happenings in mental dborder other than 
epilepsy. Possibly more detailed analysb of the electrical records (to obtain 
frequency spectra) will lead to the rccc^nition of characterbtic cortical 

E henomena m particnlai syndromes, but so far only ill-defined abnormalities 
ave been observed in varying numbers of patients with psychopathic person- 
alitv, behaviour disorders of childhood, Bchbophrenia, and general paralysb 
of the insane and other organic cerebral affections. 

To limit oneself to the brain in studying the somatic correlates or basb 
of mental phenomena would be an error. In the physical accompaniments 
of emotion, the whole body participates through the mediation of the vege- 
tative. uarrovis eyataia aw 4 the endoctina This is sigToficant, hatause 

emotional upset is one of the most important phenomena of mental disorder. 
The sequence of psycho-physical happenings of which an emotional upset U 
the cU^X and the outward sign, may be started not only by some mental 
happening, but also by physical experiences — intoxication with a dmg, or a 
circulatory disturbance, or a metabolic upheaval such as acute hypoglycmmia. 
Whether, for e:pmplc, this’hypoglycjemia cornea from outside, as an injection 
of insulin, or arises (as it rarely may) from within the l*ody, as a “ spontaneous ” 
deficiency, is of little consequence in its bearing on the mental disturbance 
engendered. The chief empl^is lies on the physical apparatus through which 
80 widespread an affection of the whole organism can be evoked, just as in 
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otber circmnatances tte craptasia ironld lie on the psychical apparatus 
which serves the same end. This applies more widely than to emotional 
disturbances alone. IVhere a symptom is, on the face of it, definitely physical 
or definitely mental, its causation may not be inferred to be exclusively of 
the same order ; the chief cause of, say, an anorexia may be a series of mental 
experiences or an attack of migraine or a nrsemia or a pituitary disease. Study 
of the anorexia alone cannot serve to discriminate them ; not even study of 
the psychological state alone, or of the physical state alone may suffice. 
Very often the physical and psychological factors in causation are mingled 
almost inextricably — they represent, in fact, different facets of the same series 
of phenomena. 

, Menial experiences . — Mental growth is dependent on daily experience for 
its material. Experience can be subdivided into perceptual, emotional, and 
other kinds, but snch a division is fictitious. The means by which daily 
experience b incorporated with our mental equipment and acquires an influence 
over our subsequent behaviour in all respects can only be understood if we 
avoid thinking of emotions, instincts, perceptions and other abstractions as 
real entities, as distinct and separately operative forces. Memory, for example, 
b not merely an intellectual function by which we recall a happening into 
consciousness in mote or less verbal terms, but a device, or function, by which 
part happenings ate able to influence subsequent behaviour ; the ways in 
which they do so, and the form in which the earlier experience b reproduced 
into eonsciousoess, will be greatly ioflaeoced by its original emotional, as 
well 03 more purely perceptual, aspects, and by other phrsical and mental 
expericncea— a distressing repetirion of the ei^erience, for example, or a 
physical happening like concussion or cortical atrophy. 

There are general tendencies in mental Ufe^instinctual tendencic^which 
bring trs into feiation with our fnune<iiatc aurronadings, direct os to /eed oar* 
selves, maintain our lives, reproduce, and aim at other ends, which are 
variously formulated by philosophers, saints and psycholo^ts. These 
biological forces, howcv’cr denominated or classified, arc not pecnliar to human 
beings, but in respect of human beings are so much more accessible to minute 
inquiry along verbal lines, that an unduly complex conceptual system has 
been built up to describe them. Comparative and experimental psychology 
have partly corrected such unreal refinements and metaphorical interpreta- 
tions ; physiology can also help here. Unduly speculative subtleties, e.ff. 
some p^cho-analytical ones, cannot meet medical needs, nor enable one 
to nnderstand the human being as a whole organbm in the way that the 
doctor must. The influence of previous experience on all subsequent behaviour 
b as evident in physiological happenings as in the mental field ; the specbl 
language and formulations and hypotheses of psychology are not to be taken 
as wholly and permanently separate from those suitable to lew highly inte- 
grated functions, though much must be conceded to the specbl compleaty 
and character of psychological phenomena. Such terms as projection, 
sublimation, conversion, symbolism, identification, repression, amnesia, 
perseveration, displacement of affect, cover specbl iMtances of the general 
relationship between inherent tendencies of the organbm and their material 
substrate, and the influence of past on present experience and behavioi^. 

In dealing with the multifarious world about hiin, a human being is 
constantly obliged to select what he will percrive, and in what form he will 
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perceive it ; pare “ objective ” perception never occurs. To perceive tbinm 
at all, he must pve them meaning by lelating them to himself and to ms 
previous eipetience. Unless he can do this, not necesari!^ consciously, he 
is at the mercy of his environment, as a new-born baby is. Perception is 
therefore an active process ; it has inetinctual and emotional, as well as 
cognitive aspects. It depends partly upon, memory for being able to give 
meaning to what it perceives ; such memory need not be conscious. Conscious- 
ness, it a well to beat in mind, is only an attribute of psychological happemngs, 
not their essence or their criterion •, mental life goes on with varying degrees 
of consciousness attaching to it. There is no sharp divirion. between conscious 
and unconscious mental life : no region called ‘‘the Unconscious *' with its 
own rules and couteuts. Many of the psychological happenings most significant 
for psychiatry go on without cleat consciousness of them, but in appropriate 
conmtions they may be accompanied by much more, or by full, consciousness. 
Biologically and psychologically regarded, consciousness is an attribute, like 
memory or movement, immensely important for us human beings, but not 
a “ present-or-absent *' factor decisive for our mode of mental conduct. 

Perception being thus an activeprocess, which makes use of past experience, 
it not only selects its material ana invests it with meaning, but in doing so 
may distort it, and give it a special “ false ’’ mesniag. Unwelcome emotions 
may be thus projected on to external objecta or happenings, which are then 
regarded as hostile or contemptuous, or in some other way significantly 
related to oneself. This U not remote from the process in visnsl perception, 
whereby one projects the image on one’s retina into the external world, and 
IS convinced of its reality there ; the further process of clothing it with 
emotional siguidcaoce depends on one’s inherent tendencies and one’s previous 
experiences. Paranoid symptoms, ideas of reference, crandiose and sell- 
reproachful delusions exemplify this. Hallucinations and ^dred phenomeiu 
are a special instance of the interplay between material substrate (e.y. in 
cocaine poisoning), inherent tendencies (e.p. visual fantasies of children), 
and past experience (e.g. ballucioations of homosexual abuse or di^e 
commauds). Similarly, by fantasy and imagination the outer world can be 
manipulated ot demed according to the heatis desire, just as by body-images 
of proposed movement the way is prepared for purposive muscular action. 
In giving meaning to present things, personal conneotions between them 
and eaiher e^enences are establish^ ; whether normal or morbid, this 
ascription of symbolic ” meaning to every-day objecta is ind^ensable to 
thought, and is most striking in our use of spoken or written language, where 
sounds and shapes are conventional symbols for the most diverse experiences. 
Some of our words are personal to ourselves, and are used in an individu^ 
way ; in morbidly heightened form, this process may issue in schizophrenic 
neologisms, or oddities of expression. Siinilarly an obsessional patient may 
feel towards some word or object a superfici^ly incomprehensible mixture 

of attraction and rimulsion, which b due to this word or object being the 

^mbol of some earher experiences that have been of great moment in his 

life. To see bow it has come to be such a symbol calls for minute study 

of hb earlier experiences. Physical happenings in one’s own body may 

r bolbe present emotions or earlier experience of a momentous and emotion- 

painful kind. AgestareofdisgastmayQormally be evoked unconsciously 

by a banal happening, which has somehow become emotionally coloured by 
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past experience. A Headache may embody onr dissatbfactioxi with a 
present sitaation. So hysterical ** conversion ” symptoms may reflect and 
syrnbolise an inner emotional straggle, as may also some obsessional movement, 
schirophienic stereotypy or hypochondriacal fear. The body, with all its 
fonctions, is the background of psychic life, and resonates to it. 

What experiences will be Important in determining the form of mental 
symptoms, depends much on the emotional disturbance they originally 
provoke, and this, in turn, on the instinctual drives which they touch on 
and disturb. Instincts may conflict, and the emotion accompanying the 
conflict prove so disturbing that it cannot be borne in its naked form ; 
“ repression ” serves the end of making this more or less tolerable, througb 
disguismg or distributing it. So emotion may be shifted from one object 
to another, and paradoxical or unexpected emotions be thus aroused by 
objects on to whicn the affect has been displaced. Or energy mainly directed 
to plain ends, e.g, sexnal love, may be diverted into less obvious channels, 
and when_ thus “ snblimated ’* and mingled with features dertv^ ikom 
other instinctual sources, its origins may be hard to recognise. Sexual 
instincts so often conflict with others that many of the most powerful motives 
for the prodnetion of mental symptoms come from the struggle. 

To describe the whole of iostmctual life, however, in terms of sex and 
aggrepion, as has sometimes been done, is only possible if one strains the 
meaning of these words out of all biowledge. It is as unwise to make the 
sexual paramount in explaining psycho^ene^ as to burke it. 

The patient's present symptoms, it is clear, must be examined in the 
light of his earlier experience. Thus one elacidates in detail the content of 
his illness and some of the causes of its occurrence. In doing so it is not 
necessary to push back all one’s inquiries to a supposedly crucial stoge of early 
childhood. The experiences of the first two or three years of life are, like 
all subsequent experience, contributory to mental development, and they 
show certain sequences of phenomena characteristic of such development. 
Moreover, their relative simplicity makes it possible to recognise in these 
early reactions the instinctual drives, or (more correctly) the “ inherited 
functions “ which become manifest when the environment supplies the 
necessary material, though, of course, it cannot supply the necessary energy 
and direction ; these last must come from within. On the other hand, 
the functions recognisable in the relatively simple reactions of early childhood 
are not the same as those which may be seen in later years when the organism 
is more fully grown, any more than an infant’s physical structure and functions 
are identical with those of the more differentiated adnlt. The obvious 
continuity of the actual happenings in a human being’s lifetime does not 
justify one in trying to analyse and reduce all adult mental phenomena 
into terms of child psychology, nor docs climcal practice usually require it. 

The effect of war upon the incidence of mental illness has obvious import- 
ance. The psychiatric disorders which occur in war do not differ in land 
from those of more normal times, but certain forms of disorder, especially 
panic, exhaustion, psychogenic semi-stupor, and ^ss hysteria in men, 
become commoner and sometimes more severe. People are exposed to 
unaccustomed dangers ; their privations are both materkl and emotional ; 
they have to surrender some of their independence and individuality ; and 
they are thrown together in groups and therefore prone to share in group- 
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feelings and group-bcliaviour. It b too soon to saj wLetKer the losses, fears, 
misery and other psychological bnidens end cmcUies of modenv war end its 
aftermath can directly lead to an increase in certifiable mental illness, though 
such exogenous factors as mabntrition and infectious disease may have t& 
effect. It b, however, neorotio disorders that chiefly excite attention daring 
war, as they are not only more frequent then but more certain to be ascer- 
tained ; they interfere with military and indnstrial efficiency, they can impair 
morale, and a far higher proportion of affected people will come under memcal 
scrutiny than was customary during peace. 

Course and Prognosis. — ^The makiDg of a correct dlagnosb may in 
psychiatry indicate the general drill of an illness — towards recovery, 
chwnicity, progression, or relapse — but b of even less use than in the rest 
of medicine for showing how far tbb will apply to a particular patient. 
For thb, careful study trf the individual hbtory and illness are indbpensable. 
The prognosb can be inferred bom the causes, the mode of development, 
and the lonn of the disorder. 

Where a known external cause has been at work, its point of attack, 
its severity and persistence will affect the issue. Thb applies equally to 
such “ organic causes " as poisons end cerebral diseases and to “ mental 
causes,*' hke economic mbery or frustrated love. The physician most 
consider how long the environmental cause has been acting, what changes 
it is known to produce— whether in the wa^ of ceU-degeneratioo or habitoal 
gloom, fibrosis or fantasy— and whether it b likely to persbt. He must 
also ask if the patient’s pievioas history has shown that ho is specially 
senaitivo to such a trauma. This bnogs in the intrinsic causes. How has 
the patient previously reacted to thb sort of interference or to any db- 
turbing ciicumstancas 1 Has be fallen more and more into snsatisfactoiy 
habits in meeting his daily life and its difficulties ? How has hb whole 
character developed 1 Is there good evidence of hb being able to 
cope with partial demtions from mental health 1 Has he inherited 
tendenciea to bemgn or to progressive illness 1 Which seem to be the moat 
useful reparative or stabiming features io hb personally 1 How far ate 
his strug^cs with the world au outcome of hb intrinsic endowment, evident 
in various gubes since his childhood, bow far have they been forced upon 
him by an adverse milieu ! How old b he I There is more chance, if he 
U young, of hb being adaptable, so that the removal of various stresses, 
may help him , and hb instinctual energies be diverted into less morbid 
channels as he grows older, he may gain in stability, but gradually become 
more dbposed to fear and auspicioo, bodily preoccupations, and fixed attitudes 
of mind. 

An abrupt onset is favourable, other things being equal. A gradual, 
especially an insidious, onset may indicate a rooted abnormality that will 
be bard to ehift. The longer an illnese has gone on, the mote will it have 
become autonomous, {.e. independent of its immediate causes of occurrence, 
and prone to become a groM or text-book example of some chronic anomaly. 
A study of the ups and downs in the course of an illness may show favourable 
infiaences that can with profit be deliberately brought to bear on it, as 
well as harmful ones that must be avmd^ The more reconciled the patient 
has become to hb illness the less aatislactoiy the outcome. 

As to the form of the illnesB and ite prognostic value, there b much 
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empirical knowleclgc at our disposal. Thus, a predominantly affective 
attack will very likely clear u^, but may recur ; a schixopbrenic eyndrome 
is 111 the long run usually ominous; hypochondria and depersonalisation, 
especially in young people, tend to last a long time, even years ; sexual 
perversities can seldom be got rid of ; hysterical symptoms can easily be 
changed, but hysterical reactions arc persistant ; obsessional attacks are 
either periodic or very chronic ; melancholia is often a fatal disease, through 
suicide or refusal to eat ; delirium tremens commonly ends by crisis or 
lysis after about seven days ; untreated general paralysis of the insane goes 
downhill towards dementia and death, with partial remissions on the way; 
and so forth. There is a wealth of such epecial prognostic knowledge, based 
on clinical observation and statistics. 

Obviously prognosis must always take account of treatment. Will 
treatment be efficacious ? Will it be practicable ? Will the patient accept it, 
and keep on with it 1 It is absurd to forecast how general paralysis will 
turn ont if one does not know whether one will be giving artificial fever and 
tryparsamide, or how hysteria will turn out before one has decided whether 
psychological and social treatment will be possible. In every mental illness 
tins U one of the essential points to be weighed in prognosis : what will be 
the conditions, beneficial, neutral and adverse, under which the patient is 
going to live henceforth ; and, in particular, what will be those specially 
defused conditions of every kind, social, psychological and physical, which 
can be regarded as likely to have therapeutic effect t 

Treatment.— PROPnYi.Acrno.— Much can be accomplished by social 
measures ; also by individual cate, though that is less certain. A striking 
instance of social mfiuence in preventing mental disorder may bo seen in 
alcoholic psychoses, which have been cut down in this country to a third 
of what they were before the War of 1914-1918, ITorphinc and cocaine 
addiction and lead encephalopathy are now rare, typhoid delirium is excep- 
tional, and typhus unknown. It is the o^auic mental disorders that have been 
more accessible to these preventive methods so far, because they have one 
indispensable cause that can be controlled. The ” functional ” disorders are 
partly due, it is true, to social causes, such as economic insecurity, lack of 
suitable employment, rigidly imposed moral and cultural standards, bad 
upbringing, and ill-judged interference. Though the total removal of these 
is perhaps far off, there is much room for prevention here. A preventable 
social cause may be well seen in “compensation neurosis” where the adminis- 
tration of a humane statute involving lawyers, insurance companies, doctors, 
employers and employees often had the inhumane effect of evoking hysterical 
symptoms, anxiety and a depressive or paranoid invalidism in the injured 
man. ... , . . 

Individual preventive measures cover both the mtrinsic and the extrinsic 
causes. Eugenio precautions, such os birth-control or voluntary sterilisa- 
tion (if legalised), may under skilled guidance prevent some mentally unstable 
persons from being born to parents who, having had mental illness them- 
selves, do not wish to propagate it- If physical factors, e.ff. diabetes, be 
prominent in cansation, it may be possible to prevent the mental illness, 
or at any rate to scotch it in its early beginnings, by dealing with the somatic 
disorder. Ilius, there ore fewer cases of syphilitic psychoses now that 
syphilis is less often contracted and earlier treated. The psychological 
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reactions to a physical disease or ble^h may be favourably modified or 
averted, when foreseen. It is for obviona reasons impossible to conuteract 
mental disorder by regularly protecting the patient from physical or p^chic 
trauma ; in any case, a life guarded x^ainst risks and painful experiences 
vonld be almost certain to issue in mental ill-hcalth, out of its very emptiness. 
By altering a patient’s environment and way of living one may, however, 
be able to avert an impending illness : only stndy of the individual patient 
can ehow how this end may be achieved. 

The difficulties in the way of makiog the patient’s environment easier for 
him are immensely greater in wartime, and it may be inadvisable to attempt 
to do so. Social needs have to come before individual ones in so many 
instances during war that the measures which would appear most favourable 
to the patient’s mental health are often quite impracticable. Nor is the 
patient necessarily benefited by removal from adverse conditions which have 

E iked his symptoms ; he may then be troubled by guilt and shame. 

, however, can be done by careful selection to lessen maladaptation 
among Bolffiets and other large groups. The mental hygiene of war is a 
complicated problem which cannot be divorced from the political and 
economio issues, as well as the military ones. 

The work people do and the conditions imder which they do it infiuence 
their mental health. By ensuring that good vocational advice is available 
to those about to eater the field of employment and to those whose maladjost' 
ment is connected with their occupation, useful preventive work can be done. 

How far the treatment of behaviour disorders and neurotic traits in child • 
hood can be trusted to avert outbreaks of definite mental illness in later 
is a disputable matter, but it is certain that by taking advantage of his plasticity 
and responsiveness, a bent can often be given to the energies of the mal- 
adjusted child, which will result in his being socially better adapted and better 
able to deal with Ms pioblcms. The more persistent the beneficial iufluences 
one can bring to bear on development at this impressionable age, tbe mote 
valuable the prophylactic effort. 

The most effective and urgent measures of mental hygiene that may bo 
recommended to the community as s whole ore still largely of a negative 
Idnd : what to avoid rather than what to do. This applies most obviously 
in the field of sexual practice and belief where needless fears and harmful 
education are rife, as with regard to the masturbation of adolescence — a 
normal and comparatively harness phase of sexual development. 

TREATjreNT OF THE Actdal Illness. — This is almost as varied as 
ffitiology and symptomatology. To use only one method of treatment, 
however simple or complicated its theory, is to fight illness with one hand 
behind one’s back. There is no valid distmetion between palliative and 
curative therapy ; the distinction should be between more efficacious and 
less efficacious. The nearest approach to a successful causal therapy » 
attained with those mental disorders which are closely related in time and 
form of occurrence to some indispensable cause, e.g. a toxic delirium, a 
reactive depression or anxiety, an interstitial syphilis of the brain- Bat 
these are rare conditions if one considers the whole of mental illness. The 
treatment of general paralysis by fever ia not causal, its theory is dubious, 
its basis c^nite empirical ; yet its success is auch that it is the most important 
therapeutic advance in paychiatry for a hundred years. One cannot despise 
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an^ measure that promotes the recovery or vrell-being of the patient : the 
giving of drugs, the prevention of suicide, occupational therapy, analysis of 
motives, removal into favourable surroundings, hypnosis, re-cdocation and 
other means of helping the patient are not to be graded in a hierarchy with 
an arbitrary scale of values, in which recovery is called spontaneous unless 
psychotherapy or vigorous physical treatment has been employed. 

Sometimes a patient’s condition demands energetic inter\'ention ; some- 
times it demands restrained ayroptomatic treatment; sometimes social 
adjustment is called for ; sometimes endocrine injections. Whether the 
accent in treatment shall fall on the physical or the psychological or the social 
side will often be less important t^u care that all the available resources 
are used. It sbonld not be regarded as a matter of course that a diagnosis 
should connote a method of treatment : e.g, that psychoanalysis is the only 
thorough treatment for obsessions, while for depression convnlsant therapy 
is the “ proper ” method. Nor, to mention onother common error, should it 
be lightly assumed that a hcavilv tainted family history or other evidence of 
a strong constitutional factor in^ic-ates that treatment is out of the question, 
a snperiluous struggle against fate. 

Treatment may be considered as social, psychological and physical. 
For some types of illness obnously much more stress will fall on one than 
on another of these, e.g. in hysteria, general paralysis of the insane, epilepsy. 

(Social and occupational treatment.— The task in social treatment is 

to decide where the patient is to be looked after. Is he fit to be at home, should 
be be in a mental hospital, or in some environment intermediate between 
these extremes t The decision as to the need of a mental hospital rests in 
the first instance on the danger the patient presents to others, or the chance 
of his committing suicide. These two problems of behaviour were at one time 
almost the onl^ grounds of admission to a mental hospital, but such questions 
of “ certifiability ” need no longer preoccupy the psychiatrist, since voluntary 
treatment has broadened the scope of the mental hospital and modem 
conations made it suitable for many patients who would ordinarily be re- 
garded as “neurotic,” rather than “ mental '* “psychotic” or “insane” 
{e.g. early cases of general paralysis masquerading as neurasthenia, or 
obsessionals who fear their own impulses aud want to bo protected against 
themselves). Psychiatric hospitals and units dealing only with voluntary 
cases also bridge the gap between out-patient care and certification. 

The social decisions m treatment cover much more than merely the mental 
iospifa] isane. If the patient’s immediate environment contains many dis- 
turbing influences, it will be desirable for him to be away from them tempor- 
arily at least, so long as this does not entail worse troubles ; summary decision 
are here impossible. It may be usclcas, for example, to get a woman who is 
paranoid about her neighbours to move to another district to escape them, 
unless it is the actual conduct of the neighbours and not the patient’s morbid 
attitude that is provoking her suspicion of them. It reguires a close knowledge 
of the facts as well as wisdom and psychiatric experience to give advice on 
matters that may wholly alter the course of a patient’s life — advice, say, 
about separating from his ivife, giving up his job, or emigrating to the 
Dominions. Many instances of this mi^ht be offered. Neurotic patients 
are often advised to get married, espemally if loneliness and^ sexual needs 
trouble them, as though marriage wew a panacea ; such advice by rule of 
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thumb too often mates their condition worse, ruins the life of the person they 
marry, and resnlts in oflaptii^ that have to be treated at a cliud guidance 
clinic. Weary, depressed patients are often harmfully urged to go to dances 
and lively seaside resorts where they most try to look mippy. Hysterical 
patients do not benefit by being put among people who are hostile and con- 
temptuous, any more than in an atmosphere of mawkish sympathy and 
compliauce. 

Id the social treatment of patients indiapeusable help can be given by 
trained psychiatric social workers. Their assistance is not restricted to the 
patient’s economic problems. No psychiatric hospital or clinic, whether for 
outpatients or inpatients, children or adnlts, can do its work effectively unless 
a psychiatric social worker is a member of ita staff, to provide expert informa- 
tion and advico on all the social aspects of the patient’s illness, aud to carry 
out social measures of treatment. Similarly, a non-medical psychologist 
must be available for help in dealing with educational and vocational problems 
and the administration of specialised tests, 

Occupational treatment is important for all kinds of mental disorder. Where 
there is aente overt emotional distorbance, rest is at first desirable, as abo for 
confusional and delirious states. Id these conditions opportunity for occupa- 
tion must he gradually offered to the patient as his dboiiler subsides; steady, 
simple work is preferable to the restless unsatisfying fickle activity in which 
he would often, engage, if left to himself. The less acute any mental distux- 
bance, the more necesssir is it that occupation should be urged upon the 
patient, and that it shoula be disciplined and congenial. This appUes equally 
to gross psychoses and minor affections of the nenrotic sort. Allowance 
must he made for the patient's bent, bis symptoms and personality, and 
especially his mote or less conscious reasons for working and not worldng ; 
hence there will be much diversity in the conditions of bis occupation, whether 
it be therapeutically contrived in a hospital, offered at a Rehabilitation 
Centre, or sought out as remunerative work in the open market, hlental 
health cannot be permanently retained unless one does some satisfying work ; 
often it cannot be recovered unless one does. Work is not satbfying, in the 
long run, if it b done mainly as s diversion, to fill in time. 

Pgychohgteal Ireatment , — There is no form of treatment which has not a 
pg-cbological aspect and result. The term psychological treatment or its 
synonym “ psychotherapy ” b, however, conventioDally limited to those 
forms which depend ^on direct and personal relationship between the patient 
and the phyrician. They have separate names, and are divided into schoob 
and techniques. Stress may be laid upon the preetige of the physician (as 
in hypnosb), the patient’s attachment to him, in all its complicated phases 
translerence the trained understanding and thoroughness with whidh 
he clears up the patient's problems (persuasion, re-education, distributive 
analyas), or on his qualities of personality— enthusiasm, energy, warmth, 
candour, wbdom. In so far as psychological treatment b necessarily based 
on a personal rebtionship it cannot be made a routine except in its non- 
essentiab : whatever rules the psycluatibt follow or whatever the training 
be has undergone, he himself will be more important than hb method in 
benefiting the patient. To that great extent psychotherapy b not a scientific 
procedure. That b not to say that method and training are of no consequence — 
fat from it — but only that they are devices whereby the influence of one human 
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being upon another’s mind and conduct can be turned to the best medical 
ends, and the dangers inherent in such a relationship minimised. 

The more specialised, intricate or esoteric the method, the less suitable 
is it to be used by any but the expert. It is not proposed here to detail 
the many kinds of technique that hare been employed. The general rules 
that must be followed in any psychotherapy are : 

1. To regard the removal of symptoms as a good thing, but the mainten- 
ance of normal social adaptation as fat better. It is bad to get rid of one 
symptom only to see it replaced by another, but mnch worse to get rid of all 
symptoms oidy to see tlie patient at the end of treatment a dependent and 
introspective hypochondriac of the mind, a social invalid, 

2. To seek for the psychological cause of the patient's illness only to the 
extent that the patient’s wellbeing demands, which is often far short of what 
one’s own interest and psychological curiosity would demand. 

3. To consider carefully whether any shock to the patient, any aggravation 
one produces in his illness even temporarily, may be a sign of bad treatment. 

4. To ho satisfied with the patient’s recovery, and not to aim at his 
promotion to a state of ideal mental health and self-understanding. It is 
better that treatment should be quick and elective than drawn out to meet 
theoretical standards. 

5. To understand the development of the patient’s illness, and to interpret 
it both to him and to oneself, in terms of real experience rather than of 
hypothetical forces. 

6. To treat the patient without allowing one’s own emotions to be more 
concerned in the course and outcome of the treatment than is usnal in the 
treatment of a physical illness. 

7. To aim at harmonising the patient’s mental life by ginng his ill- 
managed energies fitter material to work at, and release from the hurdeta 
laid on them by past experience. 

It is impossible to describe in general terms what the psychotherapist 
does, otherwise than by metaphor or analogy : he promotes the ventilation 
and desensitisation of emotional disturbances ; be elucidates latent or obvioos 
muddles, disentangles conflicting tendencies, giving them new incentives 
and a different dircctiou ; and so guides the patient through the maze of 
his life’s experience, as recalled in memory, that he is afterwards better 
fitted for deaUng with current experience, knows himself better and Las 
somewhat purged himself of past harms. All “ analytic ” methods review 
the patient’s life as he recalls it under special conditions, e.g. of free associa- 
tion, hypnosis, biographical scheme, etc. They stop at different points, 
some aiming at emotional clearance by abreaction, some at a redirection 
and liberation of the instinctual bases of character, while others remain 
content with an educational achievement. 

Whether psychotherapy, in the above sense, is to be applied to a case 
wUl depend on the following factors ; the patient shonld be willing to co- 
operate in the treatment , free from such hindering disabilities as, say, 
d^fness; able to give the necessary time; ofat any rate average intelligence ; 
still capable of modification (as he would not he in old age, or with very 
long-standing and indurated habits of faulty reaction, or with orgamc 
cerebral disease) ; and, finally, endowed with a considerable residue of 
normal mental functions with which one may work. The more profound 
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his aberrations, as in scbizopbieoia, or the more extreme his emotional 
disturbance, as in agitated melancholia, the less is he fit for psychological 
treatment of this indiridual and specialised kind. Psychological treatment, 
however, in the literal and larger sense of the words, is essential for every 
variety or stage of mental illness, and every degree of co-operativeness or 
intelligence. It is a wide notion, including all that may ease or reassure 
the patient, bring him to a better relationship to those around him and 
with himself, and protect him from being distressed by the ignorance, lack 
of tact, or thoughtlessness of others. It is as much negative as positive. 
One must avoid arguing with the patient, telling him lies “ for his own good ” 
or to avoid unpleasant scenes, cajoling him, making promises that will not 
be kept, threatening or punishing him, jesting at bii e.xpense, losing one's 
patience with him, assuming he ia indincrent to what goes on because he 
looks indifTcrent, provoking him by petty supervision or frequent rebukes ; 
one should not assume that be is quito irresponsible or quite responsible, 
nor talk theory to him, nor get on a false footing through leady assent to 
his delusions and his point of view. The physician and the rest of those 
who are in contact with the patient must do certain positive things : make 
due allowance for his disorder iitfiuencing hts conduct, use their under" 
standing of the psychologies! happenings without saying so, take advantage 
of every opportunity created by other methods of treatment. ^Vhcn occupa* 
tion, narcosis, h) drothernpy, a course of uisuhn, massage, a physical illocss 
or other happenings bring him more closely into contact with nurses and 
physicians there arc chances of unobtrusive psychological treatment in the 
wide sense. 

Physical treatment . — “Mechanical restraint” and violence ere now 
foreign to the treatment of insanity ; the patient may he unrestrained and 
violent, but hU treatment may not. It is stUl necessary, however, to re.atrain 
a patient who is bent on harming himself or others, and physical force may 
bo the only way of doing so, or of giving a patient by tube enough food to 
keep him alive when he abjures the natoial way of eating. But force must 
alway.*! be a last resort ; and chemical substitntes for it seem only a little 
less of an evil. Drugs have their place in the treatment of all kinds of mental 
disorder, but their use easily turns to abuse. ^Vhether one is giving morphine 
and hyoscine in an emergency to so acutely excited catatonic, or prescribing 
aspirin for a mild hysteric, the chief danger must bo home in mind, which 
13 not overdosage, habituation, or suicidal misuse, but tbe habit of stupef^'ing 
or satisfying a patient with drogs when other means might be taken, better 
suited to his condition. Sedative drags should not be a short cut ; neither 
should they be eschewed. They should be given when other measures 
fwt ofcfitayate form vusoTnaia, aimtty, agvt9.ti<vn 

and restlessness, or when their use obviates greater troubles, e.g. the pulling 
of bandages from an operation wound. The symptoms of intoxication 
must be watched for with more than usual vigilance when bromide U being 
given, because if unrecognised as such they may lead to certification— for 
an avoidable drug-made psychosis. Continuous narcosis for several days 
with the patient sleeping through 18 or more of the 24 hours, is sometimes 
efficacious in abbreviating an acute attack of mental illness or giving com- 
plete rest to an exhausted, very anxious person j it is not without risk, except 
m skilled hands. 
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There are other tlrnga to ■which the above cautions scatcelf apply, e.g. 
endocrine preparations, remedies specific and otherwise for the physical 
basis of " organic psychoses ” {t.g. arsenical treatment for syphilis o'f the 
central nervous system), and aperients. Insulin for promoting hanger, 
calcimn for those ^vith hysterical iiypcrventilation fits, amphetamine (benze- 
drine) for anxiety, and a number of substances — from nitrons oxide to amytal 
— that relieve catatonic stupor, or facilitate psychological inquiry and treat- 
ment, have all been found useful on occasion. 

Three methods of physical treatment have been introduced and widely 
emploved in the last ten years, namely: (1) insulin in large doses to produce 
h^oglycffimic coma repeatedly ; (2) con\TiUant drugs and, latterly, electrical 
stimulation of the brain, to brmg about fits ; and (3) surgical incision of both 
frontal lobes — leucotomy — to sever the connection of the anterior portions 
with the thalamus. Although the former procedures, and their many modi- 
fications, are often referred to by the single ill-chosen term " shock therapy,” 
they have little mote in common than that they are crude empirical methods 
of altering mental disorder for the better, their modtis Oferandi being stilt 
entbely a matter of conjecture. Since the insnlin method demands skill ond 
experience, if considerable risk to life is to be avoided, it has not been so 
much used as convuUant treatment. Its field of application is schizophrenia, 
especially the early acute forms with good prognosis. Con\'n!saDt treatment 
is now given almost always by the electrical method. Though first devised 
for schizophrenia, it has little success there except in the acute stuporose 
forms and those associated with an affective syndrome. Its efficacy in involu- 
tional and some other affective disorders is, hoTi'cver, striking. It terminates 
obstinate melancholias and abbreviates attacks of depression which would 
otherwise take many months to clear up. The chief objections to the method 
are the possibility of fracture of the spine or long bones, activation of latent 
tuberculosis, and cerebral damage ; altbough in eoitably chosen cases the 
risks are not commensurate with the odvantages, they reqube full considera- 
tion whenever this only too simple procedure is contemplated or carried out. 

Frontal leucotomy has a mote insecure place as yet than the other two 
methods. It has been carried out mostly on patients who seemed proof 
against other forms of treatment, e.g. those with chronic agitated depression, 
long-standing schizophrenia accompanied by violent outbursts, or intractable 
obsessional disorder. The proportion of deaths in a fairly largo collection of 
cases (618) has been roughly 4 per cent. ; of recoveries (obviously dependent 
on the patients selected for operation), 35 per cent. ; another 30 per cent, are 
said to be clinically much improved ; about 45 per cent, of those operated 
on do not improve sufficiently to leave a psychiatric hospital. Although these 
figures are probably biassed toirards overvaluation of the method, they are 
impressive, since the patients treated mostly had a bad prognosis. The 
procedure does not reduce formal intelligence, but blunts spontaneity and 
control, and impabs judgment ; it may lead to epilepsy (in from 4 to 8 per 
cent, of cases), or urinary incontinence. Some of the successes attained by 
the operation in apparently hopeless cases indicate that its risks and crudity 
do not put it out of court ; it is still on trial, but has respectable testimony 
in its favour. 

The three forms of intervention described have a more tenuous basis than 
the malarial treatment of general paial^s of the insane, but resemble it in 
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tiat they etaud or fall, not by appeals to general principles or evidence that 
they arc rational and safe, but by proof of their value m alleviating specific 
types of mental illness. Because they evoked a somewhat uncritical en- 
thusiasm and hopefulness in some who had previously been given to ill- 
informed nihilism about the prospects of any treatment, the vicious notion 
has gained ground that before the advent of these methods patients who got 
well must have done so “ spontaneously," and that unle.ss a mentally ill 
person has had " shock therapy ” or “ psychotherapy " he cannot be said to 
have had any treatment at all. 

Exercise or massage and hydrotherapy are beneficial as much for their 
psychological as for their physiological results ; the latter, however, are 
not negligible, as may be seen in the effect on an excited or an anxious patient 
of a continuous baUb at body temperature. The chief importance of diet 
lies in the frequent refusal of food by patients depressive, hysterical, stuporose, 
paranoid, hypochondriacal, or over-active. Feeding by the nasal or mso- 
phageal tube is a necessity in many such instances, after every other method 
has failed. Barely, special diet is called for, as in epilepsy, the symptomatic 
psychoses of diabetes, pernicious ansemia or pellagra, and also for some 
temporary disabilities of the alimentary tract — anorexia nervosa, psychogenic 
hyperchlothydria. As a role, however, such dietetic regime, and indeed 
sU physical treatment of localised psychogenic disturbauces of fimction 
in a bodily system, is an expedient rather than a settled and adequate mode 
of treatment. Many patiente with a visceral neoroaia (e f;. ‘'effort syndrome"), 
a h3rpochoodriacal preoccupation, a hysterical anomaly, or a somatlo de- 
lusion ate greatly harmed by tbe prolonged physical investigation and 
treatment tney receive : it confirms the symptom, localises it all the more, 
and brings fresh ones in its train. Sometimes one has no choice; a 
progressive hysterical contracture, a derroatitb artefacta, a sore infected by 
constant pic^g, a tooth loosen^ by obsessional knocking at it demand 
treatment. 

The caveat against lightly resorting to physical treatment of psychogenic 
anomalies is especially applicable to operative surgery, e.g. " cleauing up the 
septic foci." Bemoval of teeth, appendix or tonsils, scraping of sinuses, and 
searchings of the pelvis are operations that in mental disorders seldom yield 
the results expected of them. 


CSLASSIFICATION 

The ideal classification would be on o uniform basis, according to the 
nature of disordered physical and psychological function, or according to 
innate and external causes. Since we do not know enough to do this, a 
mixed stiological, functional and clinical grouping is used, whereby the 
same illness can belong in several categories. It is obviously provisional. 
The chief division is between those mental changes accompanying distinctive 
somatic disorder and those for which no such physical relationsbip has 
been demonstrated. Thefotmer aiecalledsymptomatiCjOrorganic ; theiatter 
constitutional or functional. It is needlm to illustrate the point that every- 
thing found in the latter may be seen also in the former. The reverse of this 
is not true, because tlierc are some symptoms — due to the loss or damage of 
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essential tissues, especially in the central nervous system — ^which can only 
occur when the material substrate is grossly damaged. 

Although the “ functional ’* group is made up of those conditions for 
which no distinctive somatic disorder can be found responsible, it by no 
means follows that their causes or basis are therefore purely psychological. 
Theoretically, such a belief is untenable; and as a matter of observation 
certain physical disturbances so regularly accompany these disorders and 
a physical configtiration may be so linked with them that there is small 
donbt that eventually tho somatic disturbance of function in them will 
be well enough worked out for the terms “ organic ” and “ functional ” 
to lapse, and only the crudity of the physiological changes remain as a point 
of difference. 

As mental disorder thus cornea closer to general medicine so must the whole 
of general medicine reveal its p3>*chiatric side, which is now as little illnmincd 
as the physiological side of tbe psychoses. 

The first or toxic-organic group is large, the chief syndromes in it being 
neurasthenia, conFusion, and delirinm and dementia. Such phenomena as 
apraxia, aphasia, agnosia, amnesia and balliionDsia are fairly frequent in 
this group. 

The second group, comprising three-fourths of the recognisable mental 
illnesses, includes the insanitica or psychoses, and those anomalies, outwar^y 
less alien to the normal mind, commonly called neuroses.” The divtinction 
between neuroses and psychoses is at times convenient, but without substance. 
To argue whether a dubious case is neurotic or psychotic b like arguing 
whether a man of medium sire btbio or fat: be is both and neither. A genuine 
deebion as to {etiology, ptognosb or treatment turns not on whether a case is 
regarded as neorotic or psychotic, but on more solid findings. Since such 
words die hard, the best use of them b to term a patient with mental dis- 
order neurotic ” if he has fair insight into his illness, is co-operative and 
unlikely to need care in an institution, and to term him “ psychotic ’’ if the 
contrary is the case. 

Tho toxic-organic group is divided into diseases located in the nervous 
system and those affecting it indirectly, as unemia or lead poboniog may. 
Some BIO toxic, e.g. delirium tremens ; some degenerative (senile psychoses) ; 
some infiammatory, e.g. encephalitb lethargica ; some plainly hereditary, 
e.g. Huntington’s chorea or ” primary ” mental defect ; and some privative, 
e.g. pellagra or myxoedema. 

The ‘^functional ” conditions are arranged according to whether emotional 
disturbance is evident and predominant (affective disorder), or whether 
there is profoimd derangement of thought, feeling and contact with the real 
world (schbophrenia), morbid false belies have become fixed without intellec- 
tual or emotional deterioration (paranoia), repetitive and seemingly irrevelant 
phenomena hamper mental activity (obse^onal), signs of physical or mental 
ill-hcalth, expccially dissociation, readily appear when an unpleasant situation 
may thereby be escaped from (hysteria). 

Ab will be seen in tbe special sections, the personality of the patient may 
also bo a criterion of these groupings, with the proviso mentioned earlier 
that illness does not only occur in those with the appropriate psychopathic 
anomaly of personality, not does the latter by any means regularly issue in 
definite symptoms. Unless, however, p^chiatry takes account of the 
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psychopathic personality, even when not accompanied hy ^’^mptoms of illness, 
jt cannot study delinqnency, disorders of behaviour in children, sexual 
perversions and other anomalies which touch very closely on psychiatric 
problems in the stricter sense. 

The following is the dassiiication nscd here : 

Organic Disorders : 

Degenerative and Hereditary Brain Disease. 

(Senile dementia, cerebral arterial disease and hyper- 
tension, Huntington’s chorea.) 

Syphilis of Central Nervous System. 

Other Cerebral Diseases. 

(Lethargic encej>halitis. Sydenham’s chorea, dissemi- 
nated sclerosis, cerebral tnmonr, cerebral trauma, 
epilepsy, etc.) 

Intozicationa. 

(Alcohol, morphine, cocaine, bromide, etc.) 

Infections and Exhaustive Disorders. 

(Infectious toxemias, hemorrhage, etc.) 

Metabolic, Eodocrine and Visceral Disorders. 

(Diabetes, pemidoua anaemia, pellagra, ezophthalime 
goitre, myxeedema, tetany, pituitary diseases, sexual 
epochs, cardiac disease, uismia, etc.) 

Affective Disorder. 

Excitement. 

Depression. 

Anxiety. 

Schizophrenia. 

Paranoia. 

Hysteria. 

Obsesrional Disorder. 

raychopathic Petauiiabty. 

Mental Deficiency. 

Mental deficiency, instead of being treated as quite separate from the 
other classes, might lo^cally be distributed among them. Most of the feeble- 
minded are probably “ sub-cultural," that is, they represent the lower end 
of a curve of normal distribution of intelligence throughout the whole popula- 
tion, intelligence being here comparable with height. But just as there arc 
dwarfs whose brevity is not a physiological attribute but the consequence of 
disease, so there are many defectives (almost all idiots fall into this class) 
whose low intelligence is the result of demonstrable interference with cerebral 
development, sometimes from hereditary and sometimes from environmental 
causes. Members of the sub-cultural gronp, which is by far the mote numerous, 
have it In common with people of psychopathic personality that they are not 
conspicuously different from the average ytopulation, they are not ill, and their 
troubles are partly due to and manifest m their social relationships, not least 
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dtiimg childhood. The pathological groups could be sjstematicallj classified 
according to the disease responsible for their maldevelopment ; they differ 
from the other organic forms of mental disorder only in the age at Tirhich the 
damage has been done. Congenital syphilis, cretinism, cerebral trauma, 
encephalitis, epiloia, ccrebro-macular degeneration, microcephaly, gargoylism, 
hydrocephalus, epilepsy, Huntington’s chorea, congenital diplegia; a long 
list can be made of the diseases which will interfere with normal cerebral and 
intellectual growth, if they can begin to act early enough. Custom and 
convenience, however, are arguments in favour of keeping all mental de- 
ficiency in a class by itself. 

The above are great clinical groupings, types of morbid reaction, which 
axe the nearest to a valid and useful classiBcation we can get at present. 
There are subordinate sjmptom-complexes or syndromes, which are likewise 
innate and preformed, and likewise evoked by circumstances, but which are not 
limited to any one of the major groupings — they are the weft that runs across 
the psychiatric pattern. The most important of these are depersonalisation, 
hypochondria, twilight states, stupor and other disorders of motility, and 
spasmodic attacks and seisurca of different kinds. Between symptoms 
(classified on a psychopatbological basis) and the main groupings which 
beat serve clinical purposes, these symptom-complexes have an mtermedistc 
place, comparable say, to that of mononuclear leucocytosis or coma in general 
medicine. 

All the categories of psychiatry stand for mbetures of symptoms due to 
disturbance of control, capacity or co-ordination and synthesis m mental life. 
Noi is this true only of mental life, since the same symptoms may arise 
through physical disturbauces of function. 


ORGANIC DISORDEliS 

GENERAL DESCRIPTION OF TYPES 

The varieties of form and course in organic psychosis arc essentially few 
and simple, in contrast to the causes, which are numerous. In other words, 
there is no support for the hope that to each phyaical disease there corresponds 
a characteristic mental disorder. It is not possible in an organic psychosis 
by study of the mental picture alone to infer its physical cause ; for that the 
methods of somatic medicine arc needed. Many different poisons and lesions 
may produce the same effect on the mental state. Differences depend on the 
degree and duration of the physical damage and its site, which may determine 
neurological and other symptoms of a typical kind ; e.g. in G.P.I. or 
encephalitis letbargica. 

They are the least constitutional of all mental affections, yet even in them 
constitutional factors are far from negligible. To such factors it is due that 
one man will show a psychosis with phyrical illness that In another would 
lead to no such mental upset, and that one patient responds with a manic 
extravagance to the cerebral disease that makes another patient depressed. 
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lloreoever, hereditary factors can be of ^at importance in these orgatuc 
affections, as may be seen in amaniotic idiocy or Hontington’s chorea. 

The few s^dromes commonly met with here, though they are not restricted 
to organic disease, must be described before seeing how particular diseases 
colour them and determine their course and treatment. In organic syndromes, 
a diminntion in mental capacity is the central finding. To some extent they 
may occur in patients and types of illness in which no structural damage 
can be found, as might be expected seeing that the available patterns of 
structure and function are in all cases much the same. 

(1) NEOJUSTnENU. — This term has been over-nsed and ill-nsed, like most 
of the more palatable diagnoses (cf. anxiety nenrosis), bnt it need not therefore 
be discarded now. It denotes a form of irritable, hypersensitive weakness and 
depression that is not oncommon after infections, exhausting experiences 
{e.g. hunger, lactation, insomnia, worry, hemorrhage), cranial injuries and 
chronic poisomng {e.g. with alcohol or coffee). It is true that a clinical picture 
indistinguishable from it frequently arises where physical causes are unlikely 
and emotional cansesareobvioua: this clinical finding has the same signifieance 
as the fact that the anxiety of exophthalmic goitre is like psychogenic anxiety. 
Just as the anxiety of exophthalmic goitre or constant fear can pass into 
delirium, so can phystogemo neurasthenia he aggravated until it becomes 
plain dementia. 

The symptoms are partly somatic — active deep reflexes, increased sensory 
irritability, feelings ot pressure on the head ana pains in the muscles and 
elsewhere, giddmess, vasomotor lability, delayed peristalsis and feelings of 
fullness in the abdomen, diminished Ubido, slight clomsmess, and tremor 
of the muscles of the face, tongue and hands. On the more p^chological 
side, there are feelings of laugnor, and incapacity to concentrate on any 
mental work, doubts as to the accoiacy of memory, loss of interest, slight 
depeisonahsatiou, irritabibty and tenseness, lessened control of emotion, 
and perhaps sbght paranoid, obsessional or hTpochondriae trends. This 
general condition is, when physiogenic, Jess inSuenced by a change in mood 
than would be the case with psychogenic neurasthenia, and the patient is 
better able to control liis motor unrest than his features, which are eiprcasive 
of his agitation. The chief reliance, however, must be put on the histo^ 
and physical findings for telling whether the aenrasthenia is physiogemc 
or not ; psychological causes which aeem adequate to explain the illness may 
be deceptive. 

The course of nearasthenia is towards recovery unless the noza continues 
to act ; where the noxa persists, extreme chronicity can result. Sometimes 
an original physical noza ceases to act, but meanwhile other emotional 
ones have entered the field, e.g. unempfoyment, domestic fears .and Irustra* 
tioos, and so the illness drags on. Treatment depends on assessment of 
the causes and the possibility of removing them. 

(2) Delikium. — I lelirium, most familiar in fevers, can also be produced 
by drugs and other causes of acute cerebral disturbance : severe affective 
disturbance also may be accompanied by dellriam. Its characteristics are 
general malaise, restlessness, iiritabOi^ and sensitiveness to external stimnli, 
headache, anxiety and troubled sleep, or insomnia. Mild forms of this are 
met with in so transient an affection ns cold in the head. Severe forms 
ate marked by illusions and halludnations of all the special senses, especially 
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vision. ^ Aimcty often becomes extreme, and the patient is terrified of his 
fantastic visions. Thought becomes os chaotic and fleeting as in dreams, 
activity is incessant and past cippiences of daily life are revived, as in 
the occupational delirium of alcoholics. Attention is weakened, and orienta- 
tion in time and space much impaired. There are striking variations in the 
severity of the condition in the same patient : It becomes worse in the evening 
or when the patient has hardly any externa! stimnli to keep him in touch (cf. 
delirium at night and after a cataract operation). The extent to which 
consciousness is clouded usually corresponds to the amount of perceptual 
and affective disturbance. Auditory hallocmations occur with clearer 
consciousness, visual'bncs very profusely with a clouded mind. The auditory 
hallucinations are commonly of an elementary, undifferentiated kind — not 
voices. Vestibular hallucinations may occur, e.g. of floating in the air. 
Distressing and incoherent ideas pursue each other — ideas of being torn to 
pieces, burnt, poisoned, buried alive, and so on \ also ideas of grandeur. 

Closely aldn to delirium, and bideed shading into it, is the state of clouded 
consciousness (or coufusion) in which thought is very incoherent, but the 
patient is more eager to get in touch with his enriroamenfr than in typical 
delirium. If consciousness is not too grossly clouded, the patient is perplexed 
and troubled by the disordered perceptions through which alone he can learn 
what is going on about him. The picture may be indistinguishable from that 
seen in some forms of manic excitement and in some catatonic states. Differ- 
entiation rests, not on the immediate psychiatric symptoms, but on the history 
and discoverable causes of the illness. The same is true of acule hallucinosU 
in which orientation and grasp are very little impaired, but auditory ballucina- 
tions— especially threateoing sounds and voices — abound, and there is a 
tendency to the formation of delusions on the basis of these and other per- 
ceptual disturbances. The name “ (tttUgfu ttalt ** is applied to another 
syndrome in which consciousness is changed chiefly because of some powerful 
affective infiueuce; anger or fear may so overwhelm psychic life that the 
patient cannot grasp his sunoundings, bis thinking is interrupted and slow 
(except where it falls in tone with the affective disturbance), and his motor 
behaviour is in keeping with his mood. It is as often of psychogenic as of 
organic origin — one can hardly, for example, by direct observation tcU an 
epileptic twilight state from a hysterical one. Like delirium and the other 
conditions just mentioned, it is prone to subside and to be followed by amnesia 
for what happened during it : where there is some recollection, it may be 
associated with a conviction that the hallucinations and other morbid 
phenomena were teal external happenings. 

(3) Demeiitia. — Of all gross encephalopathic syndromes this is the 
gravest and most tjmical. It corresponds to a diffuse cerebral disease, and 
is made np of intellectual impairment and lessened control of emotion. 
Its form depends so much on the stage of the patient’s development at 
which it occurs, that it is customary to consider as dementia only those 
cases in which the cerebral damage has occurred in later childhood, adoles- 
cence, or adult life, and to regard earlier cases, e.g. cretins as showing mental 
deficiency or arrest of development. The distinction is rather artificial, 
at whatever age it be made. For convenience, only the adnlt form will 
be describ^ here. The order in which functions are impaired corresponds 
to Hughlings Jackson’s principle of dissolation : thus, recently acquired 
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memories are soouest lost. Tliete is intcllectnal weakness— the patient 
cannot reason, grasp and rcraember as he couM, his attention is less con- 
centrated and sharp, his ideas are fewer, he cannot take in anything com- 
plicated or be sure about time and place, he loses himself. His emotions 
are likewise affected — he weeps over triSes in spite of efforta to control 
himself, his feeling are shallow and transient, be may be foolishly euphoric, 
or may burst into anger whenerer he cannot get his own way. There are 
wide rarlations in the severity of the condition, and its symptoms may 
be much iniluenced by the local incidence of the pathological changes in 
the brain. The extent to which various cerebral functions ate impaired 
may differ widely in the same patient : a man who seem^ hopelessly demented 
may be able to play a good game of chess, while another in whom it is hard 
to demonstrate any intellectaal impairment may micturate into his shoes 
or do something equally stupid and inappropriate ; unexpected sexual 
misdemeanours are not uncommon in demented persons who do not as yet 
show gross intellectnal damage. 

Psychological testa have been increasingly nsed in dementia. Although 
they ate untrustworthy for diagnosUc purposes, they can be of value in 
measuring the degree and progress of the impairment. The most convenient 
method is that devised by Babcock in which the discrepancy between vocaba- 
laiy score, wluch is often well preserved in dementia, and perfotmaoce on 
oon-vetbal tasks is assessed. Store elaborate differentiation by means of a 
wide variety of tests is still m the experimental stage. 

Closely connected with dementia are the amnesic tyniiomea, known 
by the name of Korsakoff. Here the memoir disturbance b in the forefront. 
The incapacity to receive, store and reproduce experience is remedied, as 
it were, by^ lying, i.e. the patient confabalates to 611 up the gaps in his memory. 
These patients are often ready to adopt anggestions, bo that one can lead 
them to tell absurd tales about theb recent movements, e.p. that they were 
yesterday at Vladivostock to see some polar bears. They do not show 
an intellectnal damage or incapacity to deal with ideas that b at all cora- 
patable in degree to their memory dboider, but they are always out in 
their appreciation of time-relationships, especially where the present is 
concerned. At first blush they often seem to be behaving like mentally 
healthy people, but one presently discovers that their memory b much 
impaired, their orientation as to space, time and personal identity cor- 
respondingly poor, and their interest and general mood duller than b normal. 
The dborder of memory b never, as in dementia, a general weakness reaching 
back even to childhood. 

The Korsakoff syndrome b most often seen in alcoholics, in whom it 
was iiTst deacsiht^i associated with polyneuritis, but it also occurs in a great 
variety of organic dborders, e.g. intoxication w'lth lead, carbon monoxide, 
and other poisons, urmmia, czaniat trauma, cerebral syphilb, and arterio- 
sclcrosb — apoplexy may precede it and the amnesic syndrome be thus 
complicated by aphasia. That it should sometimes follow on delirium b 
not surprising, since in delirium the same memory dbturbaiice b present, 
but covered up by the concomitant excitement, dbtuibance of conscious- 
ness, and hallucinations. Whether a Korsakoff syndrome ^ clear up 
depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventually in uncomplicated and treated cases. 
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• llental deficiency in some of its forms is a special instance of cerebral 
impairment, as is dementia. It is considered, for the sake of conrenience and 
tradition, in a separate section. (See p. 1924.) 


DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

Thtie is a group of disorders occurring in late middle life and old age, 
’viMch are clinically and even pathologically near to one another. At the 
one end of tho scale is senile dementia, at the other climacteric anxiety 
and depression. It includes Pick’s ptesenile dementia, Alzheimer’s disease, 
cerebral arterial disease, and arterial hypertension. 

The mental disorders of age have displaced schizophrenia and manic- 
depressive psychosis from their position as the mental disorders of highest 
incidence. When first admission rates per 100,000 of the corresponding 
population have been computed either for senile psychoses or for psychoses 
vdth cerebral arteriosclerosis, a higher figure has been obtained than for the 
incidence of all other psychoses combined ; the chances of becoming thus 
mentally ill, therefore, ate higher in the elderly population than are the 
chances of developing all other mental illness in any age-group of the popula- 
tion. On a coiuorvative estimate the incidence of senile dementia, causing 
the first admission to any mental hospital in England or Wales, in 1932 uas 
33 per 100,000 in the age-group 65 to 74 years, and 69 per 100,000 in the age- 
group 75 and over, whereas loi schizophrenia the highest incidence of&t 
admissions was only 24 pet 100,000 (for males in the 20 to 24 age-group). 
It is not extravagant to say that nowadays insanity is mainly a disease of 
old age. 


1. SENILE AND PBESENILE DEMENTU 

/Etiology. — Constitutional factors are obviously the most important. 
A tendency to become dotards may bo evident in successive generations of 
a family ; heredity is held responsible for the wide differences in mental 
health among elderly people. The symptoms of senile psychosis may not 
be revealed until the patient is exposed to some sudden stress — the death 
of his wife, the need to move house, the loss of his occupation, some new set 
of circumstances. Social factors arc by no means negligible. Senile psychoses 
are more common in people with lifelong nervous symptoms or psychopathic 
personality. 

Pathology. — Physical. — The tissues show the general signs of age, 
t.e. a diUuso atrophy, which makes the convolutions narrower and the weight 
of the brain less. The nerve cells and fibres are fewer, while the mesodermal 
and neuroglial tissues are increased ; fatty pigment accumulates. There 
ere also, however, in senile dementia striking histological features in the 
grey matter, especially of the c<»t€x, namely, thickening of the neurofibrils, 
which ate characteristically twisted and aggregated, and there are remarkable 
plaques, seldom seen except in this condition. The main change is probably 
in the brain colloids so that condensation and coagulation take jilace ; the 
plaques and thickened neurofibtils are secondary to this. There is no close 
correspondence between the Idud or extent of the tissue changes and the 
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memories are soonest lost. There is iotelleotaal H’eaknesa — the patient 
cannot reason, grasp and remember as he could, his attention is less con- 
centrated and sharp, bis ideas ate fewer, he cannot take in anything com- 
plicated or be sure about time and place, he loses himself. His emotions 
are likewise affected — he weeps over triOes in spite of efforts to control 
himself, his feehngs are shallow and transient, be may be foolishly euphoric, 
or may burst into anger whenever he cannot get his own way. There are 
wide variations in the severity of tie condition, and its symptoms may 
be much influenced by the local incidence of the pathological changes in 
the brain. The extent to which various cerebral functions are impaired 
may differ widely in the same patient . a roan who seems hopelwsly demented 
may be able to play a good game of chess, while another in^hom it is hard 
to demonstrate any intellectual impairment may micturate into his shoes 
or do something equally stupid and inappropriate ; unexpected sexual 
misdemeanours are not imcommon in demented persons who do not as yet 
show gross intellectual damage. 

Psychological teats have been increasingly used in dementia. Although 
they ate untrustworthy for diagnostic purposes, they can be of value in 
measuring the degree and progress of the impairment. The most convenient 
method is that devised by Bab^k in wluch the discrepancy between vocabu- 
lary score, which is often well preserved in dementia, and performance on 
non-verbal tasks is assessed, hiore elaborate differentiation by means of a 
wide variety of tests is still ui the experimental stage. 

Closely connected with dementia are the amnesic syndromes, known 
^ the name of Korsakoff. Here the memory disturbance is in the fore&oot. 
Hie Incapacity to receive, store and reproduce experience is remedied, as 
it were, by lying, «.e. the patient confabulates to fill up the gaps m his memory. 
These patients are often ready to adopt enggestions, so that one can lead 
them to tell absurd tales about their recent movements, e.ff. that they were 
yesterday at Vladivostock to see some polar bears. They do not show 
an intellectual damage or incapacity to deal with ideas that is at all com- 
parable in degree to their memory disorder, but they arc always out in 
their appreciation of time-relationships, especially where the present is 
concerned. At first blush they often seem to be behaving like mentallv 
healthy people, but one presently discovers that their memory is roach 
impaired, their orientation aa to space, time and personal identity cor- 
respondingly poor, and their interest and general mood duller th.an is normal. 
The disorder of memory is never, as in dementia, a general weakness reaching 
back even to childhood. 

The Korsakoff syndrome is most often seen in alcoholics, in whom it 
was first described associated with polyneuritis, but it also occurs in a great 
variety of organic disorders, e.ff. intoxication with lead, carbon monoxide, 
and other poisons, unemia, cranial trauma, cerebral syphibs, and arterio- 
sclerosis — apoplexy may precede it and the amnesic syndrome be thus 
complicated by aphasia. That it should sometimes follow on delirium is 
not surprising, since in delirium the same memory disturbance is present, 
but covered up by tho conconutant excitement, disturbance of conscious- 
ness, and hallucinations. Whether a Korsakoff syndrome wUI clear up 
depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventuaUy in nncomplicated and treated cases. 
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' Mental deficiency in some of its forms is a special instance of cerebral 
impairment, as is dementia. It is considered, for the sake of convenience and 
tradition, in a separate section. (See p. 1924.) 


DEGENERATIVE AND HEREDITARY BR.UN DISEASE 

There is a group of disorders ocenrtiog in late middle life and old age, 
which are clinically and even pathologically near to one another. At the 
one end of the scale is senile dementia, at the other climacteric anxiety 
and depression. It inclades Pick’s presenile dementia, Alzheimer’s disease, 
cerebral arterial disease, and arterial hypertension. 

The mental disorders of age have displaced schizophrenia and manic- 
depressive psychosis from their position as the mental disorders of highest 
incidence. "When first admisrion rates per 100,000 of the corresponding 
population have been competed either for senile psychoses or for psychoses 
with cerebral arteriosclerosis, a higher figure has been obtained than for the 
incidence of all other psychoses combined ; the chances of becoming thus 
mentally ill, therefore, are higher in the elderly population than ate the 
chances of developing all other mental illness in any age-group of the popda- 
tion. On a conservative estimate the incideacc of senile dementia, causing 
the first admission to any mental hospital in England or Wales, in 1932 was 
33 per 100,000 in the age-group 65 to 74 rears, and 59 per 100,000 in the age- 
group 76 and over, whereas for schizophrenia the highest incidence offint 
admissions was only 24 per 100,000 (for males in the 20 to 24 age-gionp). 
I6 is sot extravagant to say that nowadays insanity is mainly a disease of 
old age. 


1, SENILE AND PRESENILE DElfENTU 

Etiology. — Constitutional factors ore obviously the most important. 
A tendency to become dotards may bo evident in successive generations of 
a family ; heredity is held responsible for the wide differences in mental 
health among elderly people. The symptoms of senile psychosis may not 
be revealed until the patient is exposed to some sudden stress — the death 
of his wife, the need to move house, the loss of his occupation, some new set 
of circumstances. Social factors are by no means negligible. Senile psychoses 
are mote common in people with lifelong nervous symptoms or psychopathic 
personality. 

Pathology. — ^Physical. — The tissues show the general signs of age, 
i.e. a diffuse atrophy, which makes the convolutions narrower and the weight 
of the brain less. The nerve cells end fibres are fewer, while the mesodermal 
and nenroglial tissues are increased ; fatty pigment accumnlates. There 
are also, however, in senile dementia striking histological features in the 
grej' matter, especially of the cortex, namely, thickening of the neuiofibrils, 
which are characteristically twisted and aggmgated, and there are remarkable 
plaques, seldom seen except in this condition. The main change is probably 
in the brain colloids so that condensation and coagulation take place; the 
plaques and thickened neuiofibrils are secondary to this. There is no close 
correspondence between the kind or extent of the tissue changes and the 
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mental state. Plaques and netirofibrils can occur also in the hraina of mentally 
healthy old people. 

PflYCHOLOGiCAt. — The previous tendencies of the patients may greatly 
colour the symptoms. Obscure somatic preoccupations and disturbances 
in time appreciation lead often to fantastic delusions about eternity and 
what is happening In their body. 

Symptoms. — Memory is poor for recent events ; the extent of the damage 
may increase until only the recollections of childhood and early adult hfe 
remain. People and places are falsely iden^ed with those once famiha'r, 
and transient pseudo-memories are invented. Events with a strong affective 
tone, especially if unpleasant, are remembered better. The memory of 
the remote past is not entirely spared ; even matters of personal identity 
may at last be forgotten. Grasp and judgment, the capacity to follow a 
tram of thought and to eliminato the irrelevant are faulty. Obstinacy and 
perseveration go with a rigid adherence to old habits. Prolix and garrulous, 
the patient does not recoguiae how little interest there is for others in his 
repetitive and ill-arranged talk. He may partly cover its emptiness with 
long and Bounding sentences ; on the other hand, some patients become 
monosyllabic, because of their failure to find words to express themselves, 
and others again will use a word loosely associated with the one they are 
vainly seeking, or will quite seriously ^ve a punning meaning to a word, and 
even act accordingly (e.y. whistling b^use You said I could whistle for 
my money”). 

There IS a narrow range of interests, is which food, possessions, and bodily 
well-being ate prominent. Grotesque hypochondriacal delusions are common. 
Patients hoard rubbish and are angry u interfered with in this. On the 
whole, however, their affective responses are greatly reduced ; they meet 
calamities with composure, partly dne to their failure to grasp what has 
happened. Kow and then they show depression and resentment at a slight, 
and may bear a grudge long after. Their activities are sometimes con- 
siderable, on the hues of determined rummaging and coUecting ; in others 
a dull inactivity is all. They become dirty and unable to look after them- 
selves. This applies as much to those who are excited and active as to 
the inert. The former may fight against being fed and washed, and it is 
not possible to get them to understand what is being done. Delirium and 
confusional states are prone to occur at night, accompanied by fear and 
bewilderment. Sleep is bad, and often the patients busy themselves about 
the place all night long. 

l^al diillcmties arise through the heightened readiness to accept some 
suggestions (as in the matter of makiug a will, or giving away property), 
the poorer judgment and the lessened capacity to control sexual desire 
wluch is sometimes seen in the early stages. Hoar^g may lead to petty 
thieving. Occasionally the patient sets fire to the house during his nocturnal 
prowlings. 

The symptoms need not be obvious. Often the illness has so slowly 
developed tlut no one can say when it first passed beyond wbat is normal 
in old age. An apparent change of character — a kmdiy man becoming 
selfish, a respecteble churchwarden assaulting little girls sexually — may 
usher it in ; this is not so much a change in character as a release of primitive 
trends, hitherto controlled. The psychosis may take varions forms— 
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depressive, manic, and paranoid. In the depressive variety there is seldom 
retardation, the affect is rather empty, the patient is irritable, and hysterical 
symptoms may be commingled ^th hypochondriacal ones. Ideas of poverty, 
vrickednesa and disease are often ^tesqne in their exa|geration-~the patient's 
urine drowns the whole world, his body is an undying shell of corruption, 
he is as tiny as a baby — and are monotonously reiterated. The monte 
variety is rarer t pointless activity and a diarrbeea of words, with rilly boast- 
ing, may be accompanied by a disturbance of memory, giving a total picture 
of the Korsakoff type : it is sometimes called “ presbyophrenia.” Many 
of these patients have always been of hypomanic temperament ; tbeir illnpsa 
may be only slightly progressive and not so severe as to call for hospital 
care. The paranoid variety is espectaUy likely to ocenr in people who have 
always been of a suspicious turn of mind. They hide things because they 
feel BQirounded by tmeves, and then forget where they have bidden them ; 
their failing senses, especially of bearing, feed their distrust, and they project 
their awareness of sexual impotence or waning intellect. Hallucinations 
and delusions are mingled — gases are pumped into their room, tbeir food 
is poisoned, people throw bombs at the house by night, gmedy heirs are 
doing them out of tbeir possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive 
and mamo forma are commoner in people with corresponding heredity, 
this paranoid form is genetically often connected with schizophrenis, though 
the oistinction between the three varieties is not a sharp or important one. 
The name involutional paranoia ” has b^n given to tbe chrome delusional 
condition of this type that may develop in single women between the ages 
of 40 and 62. 

Bodily symptoms ate those of old age, especially in tbe central nervous 
system, where it leads to a slow, careful gait, with short steps and legs wide 
apart, apraxia and poor co-ordination, tremulous rather whining utterance, 
small sluggish pupiu, and occasionally epileptic seizures. The disorder of 
movement is conspicuous in tbe bandwritiog — pointed, small or erraric in 
size, and sometimes jerky and tremulous. 

The conditions Imown by tbe names of Pick and Alzheimer are to be 
regarded as atypical senile or presenile psychoses. 

Pick's dementia, which is rarer than Alzheimer’s disease, consists patho- 
logically of a circumscribed cerebral atrophy, mostly in the frontal or the 
temporal lobe, or in both ; the motor area, however, is seldom affected, nor 
are Wernicke’s zone and the transverse temporal convolutions ; other areas 
of the brain, especially the parietal, may be involved. Histologically, the 
ganglion cells are swollen and contain argentophil globules. There is a hered- 
itary determinant. It is almost twice as frequent in women as in men — the 
opposite of what has been found to hold for cerebral arterio-sclerosis. The 
onset, which is gradual, can be at any age from 40 onwards, but is usually 
between 60 and 60, Symptoms depend on the localisation of the atrophy. 
Memory and affect are not impaireu till late ; they are preserved at a stage 
in which the patient behaves stupidly — stealing, lymg, or otherwise making a 
fool of himself. Spontaneous attention is poor ; at first moody, the patient 
becomes dull and unresponsive ; judgment deteriorates and initiative fails. 
Stereotypies, ecbolalia, and repetition of empty phrases, monotonous talking 
and laughing or singing, and outbursts of bellowing or whining appear in tbe 
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later stages. There may be apbaaa. Diagnosis is difficult during life ; it 
may be assisted by an encephalogram showing the shrinkage of cerebral 
tissue from atrophy. Tie condition may last from 2 to 12 years. 

In Alzheimer's disease the senile plaques and neurofibrU changes are very 
numerous. The onset may be between 40 and 60. Women predominate. 
Indefinite premonitory symptoms (headache, irritability, forgetfulness) arc 
quickly followed by progressive dementia; aphasia and apraxia are prominent, 
ihougb less coarse and sudden t^n in cerebral artcrio-sclerosis. In the earlier 
stages the patients are in fair contact with their enviromnent, and look as 
though they grasp much more than they actually can. Their deficiencies arc 
rfiown up in writing and talking. They may bo restless and depressed. As 
the ^ease advances they are less open to affective infinences : they sink 
into themselves and say little. Stereotyped words or syllables and movements 
take the place of embarrassed remarks and gestures. In the aphasia there b 
a rather characteristic stringing together of syllables like each other in sound, 
hut meaningless, hluscufar rigidity may lead to contractures. The progress 
of thb dbease to severe dementia is faster than in typical senile deterioration 
and the onset is rather earlier. 

Prognosis. — ^This depends on the previous rato of development of the 
condition, the general physical health of the patient and any raecial patho- 
logical basb, e.g. Pick's atrophy, that may bo recognbed. Delirious and 
coofurional phases may give a deceptively had impression, for sometimes, 
after they clear up, the patient can resume bb old routme tolerably welL 

Treatment.-^ince the breakdown of old people b often brought about 
by theb inability to cope with the demands and stresses of a society that is 
organised for younger people, socbl measnras can do much to delay the time 
when senile ment^ chances will make special care necessary. The more 
satisfying theb mode of life, the leas will maladjustment and gross failnrc 
be the effect of theb senility. Although, when eenile dementia b clearly 
evident, treatment will partly consist in providing os easy, familiar and 
considerate an envbonment as possible, it would he harmful to leave senile 
patients idle because they seem Ibtless, or to let t hem he lonely because they 
ate fretful. Whether institutional treatment is necessary depends not only on 
the mental impairment hut also on the patient's social level and the willing- 
ness of hb relatives to look after him well enough. Patieats often fit sur- 
prisingly well into hospital life and routine when thb makes due allowance for 
theb iimrmities, and piovbion for theb social and psychological as well as 
theb phyrical needs. Drugs are best avoided, and caution is necessary in 
letting ^e patient have the aperients he demands to relieve his — mainly 
delusional— constipation. 

2. CEREBRAL ARTERIAL DISEASE AOT) HYPERTENSION 

The characteristic feature here ate the focal symptoms. All ebe b 
indbtingttbhable clinically from senile and other cerebral conditions ; of 
coarse, pathologically many senile brains show arterbl degeneration too. 
The early or mild symptoms of cerebral arteriosclerosb ate the same as those 
of “ essential ” hypertension ; and very like those of many benign melan- 
cholias of late middle age. 

Pathology. — Atheroma of the cerebral arteries is accompanied by 



ORGANIC DISORDERS 1863 

nutritional changes— softening— in the brain tissue, falling into three stages, 
viz. necrosis, degeneration (with masses of ^anular phagocytes, containing 
fata and hxmosiderin) and scletosb (in which cavities and scars of glial — • 
astrocyte ■ — and mesodermal tissue take the place of the necrotic cells). 
(See also p. 1629.) The cortex on the convexity of the brain may show micro- 
scopic areas of perivascular gliosis, bnt no softening. It is not yet possible 
to correlate the mental and the cerebral changes in these psychoses, except 
for the focal lesions. 

Symptoms. — Since " essential ” hypertension often precedes definite 
vasedar disease and itself produces mental symptoms, a description of these 
symptoms serves also to describe the earlier stage of cerebral arterial degenera- 
tion. Along with headache, giddiness, tinnitus, faintness and insomnia, 
there maj be disturbance of speech and writing — the former becoming slow 
and at rimes indistinct — and transient pareses and apraxia. Certain traits 
of personality may bo intensified : the patient becomes irritable, egotistic, 
moody and easily tired, his conversation lumbers along where once it moved 
easily : he is depreased or paranoid ; bat there may be wide variation in 
the mtensity of these changes, which ate by no means alw.iys found. Brief 
phases of drsturbed consciousness, lasting up to three weeks, may suddenly 
occur either in a form very like the “ absences ” of the epileptic, or os twilight 
states with haUuciaations, ecstasy, incoherence, disturbed motility and 
agitation. 

After this stage of neurastheuia and episodic disturbances, the patient with 
cerebral vascular disease may begin to have trouble In finding words : be 
perseveratea a little, and is at a Toss when anything unusnal is required of 
him. His deptcsslou and hypochondriacal worries increase, he is distressed 
by his own slowness and failores, and may attempt to kill himself. Emotional 
control falls olT so that be weeps and storms when bo would rather be calm. 
Nihilistic ideas may aboaad — bis bowels hare not been opened for six months, 
his trunk is a hollow cavity. Nocturnal delirium is frequent. Aphasia and 
apr.'ixia are commonest after a focal complication. 

The most important feature is the way the patient continues to look 
normal and sensible when already mildly demented. Sometimes transfer to 
the strange surroundings of hospital is too much for the hitherto well-preserved 
outward normality, and the patient goes to pieces, as he also may if he has 
to give up his usual work or move house. 

Diagnosis. — Because a patient has generalised arterial disease, it does 
not follow that any psychiatric symptoms he may show are due to the cerebral 
vessels being thus affected, unless there are definite focal symptoms, or 
evidence of dementia, it is unsafe to hold the cerebral arteries responsible 
and to give a prognosis based on this. There ia no known means of distinguish- 
ing many benign “ neurasthenic depressions ” and involutional hypochondrias 
from those due to disease of the cerebral vessels. If there has not been any 
history of such tendencies until an attack at the age of 60 odd, the probability 
that it is an organic vascular disease is much higher. The distinction is ail 
the more difficult because so many unstable persons develop arterial disease 
in later life ; especially those prone to anxiety and other affective disorders. 
Neurological findings (see p. 1630) may be decisive in a doubtful case. The 
condition of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In definite cases of cerebral arterial disease with 
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mental disorder the prognosis is necess&nly bad, though the mental symptoms 
may only progress slowly, and the patient live another ten or twenty years. 
Much wnl depend on such sudden accident as thrombosis or hsmorrhage. 
An episodic co^usional state, perhaps even one produced by drugs, may 
suggest a needlessly gloomy pro^osia. In cases of “ essential ” hypertension, 
the course of the mental illness is dependent on the general disturbance, and 
is often quite favourable. SjrmptomsthatareapparentlyhyBterical.occnrring 
for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a 
little can be achieved by paychiatiio methods. In the early stages, where 
there is much anxiety and depression, too energetic physical investigation 
and treatment may do harm : reassurance and sedation can do much good. 
The less said to the patients about their blood pressure and their arteries 
the better. They should keep at work and in their accustomed surroundings 
as long as they can, unless an acute phase of the illness or depression intervene. 
Emotional upsets oftener aggravate their condition than physical ones, so 
they ahonld be enshioned against such jolts. Their depression may necessitate 
hospital care, especially because of the risk of suicide, or because they are 
too irritable and neglectful to be at home any longer. If there bo dementia, 
even of mild degree, the patient will probably remain in a mental hospital 
once he has gone there. It is, however, not easy to be siue about mild 
dementia being present; it can be counterfeited by passing disturbances, 
e.p. emotional ones. 


3. HUNTINGTON’S CHOREA 

(see p. 1730) 


SYPHILIS OF THE CENTRAL NERVOUS 8YSTE3I 

Only the mental symptoms will be described here. Hypochondriacal 
and depressive reactions sometimes follow infection, or the ri^ of infection : 
anch psychogenic illnesses do not belong under this rubric ; occasionally, 
however, a patient's anxiety lest he be developing neuio-syphilis tnins out 
to be justifira. A syphilitic neurasthenia can occur in the early stages of the 
disease, duo to a mild meningitis. The more severe meningo-cncephalltis — 
cerebral lues — may be accompanied by disturbance of consciousness, even to 
the point of delirium or mild dementia : loss of initiative, euphoria or morose- 
ness, poor judgment and impaired memory may persist and the patient be 
aware of them in greater measure than be is m general paralysis. These 
conditions are often complicated by the signs of premature arterial degenera- 
tion in the brain. The psychoses that accompany tabes are due to syphilitic 
changes in the brain, often complicated by alcohol, trauma, heart and kidney 
disease, and other exogenous factors ; there are also depressive hypochon- 
driacal reactions to the pains and other disabilities which the patient suiTers. 

Gen’zral Paralysis op the Iksane. — Dementia is the constant sign 
of this mental picture ; the old descriptions of a *' classical " course with an 
expansive onset are fallacious, but general dementia is almost certain to 
ocenr in every case that is not treated early. All the other symptoms are 
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either neurological and focal, or due to the patient’s constitutional pre- 
disposition and previous eipericnces. 

The dementja may at first be quite undetectable as such, because it 
appears under the deceptive ffuise of a neurasthenia, melancholia or mania ; 
onl;^ gradually does the intellectual impairment become manifest. In the 
be^nning of general paralysis, which is seldom abrupt {though it may need 
a careful inquiry to verify the prodromal symptoms), “ functional ” syndromes 
can be so “ typical " and organio changes so slight that the most expert 
psychiatrist is misled *, onl^ by physical and serological examinations can 
he avoid a blander. A faint degradation of personality, a lapse in social 
refinements may be the first indication of what is wrong. Then memory 
for the events of yesterday and last week becomes less trustworthy, what 
seemed at first a trivial absence of mind becomes serious incapacity, and 
yet the patient remains serene and ontwardly indifferent to his lapses. As 
in senile and arteriosclerotic dementia, he may be all right so long as he is 
in an accustomed rut, but a holiday or a change reveals his infirmity. TTiw 
mood and interests as the illness goes on become doll or labile, his rages 
arc fieeting, his activities fussy ; if, however, he is in a manic excitement, 
with little dementia as yet, the affective changes can he violent, and indeed 
dangerous, just as in a depressive phase the patient may kill himself. Sleepy 
and slow, careless about social usages, inattentive and ignorant of what 
he once knew well, the more demented patient cannot escape recognition 
as having an organic cerebral aSection. Elementary problems In aritometio 
and questions of general iofonnatiou are more than he can cope with. He 
gives easy assurances that he can do them, or puts his questioner off with 
airy expmnatious (e.g. that he has not bad Us spectacles by him lately) ; 
when pressed, he makes bad mistakes or becomes angry. The extent of 
his failure wUl, of course, depend not only on his dementia, but on his previous 
intelligence and habits {t.g. a bank manager retains the capacity to do mental 
arithmetic when much else has gone). Inability to receive new impressions 
and to relate them to earlier memories co-operates with impaired judgment 
to give s gross but patchy and fluctuating amnesia. Because of these 
disturbances, and especially the bad judgment, patients may commit oS’encee, 
ruin themselves by grotesque csrtravagance, and brush aside facts that 
stare them in the face. They will put up with restrictions on their freedom, 
forgetting their protests soon after maldog them ; silly reasons are sufficient 
for their compuance, and a tactfully offered cigarette or joke may divert 
their thought and feeling from some serious matter that angers them. Their 
delusions are due to the same disorders of memory and judgment, coloured 
by their general personality ; sometimes they are confabulations, rationalisa- 
tions for their having forgotten or spoilt something. If the patient had in 
health tendencies to euphoria and expansive behaviour, grandiose delusions 
and boasting will be to the fore. It is, however, not uncommon to find a 
fatuous euphoria, though there had not previonsly been affective swings 
and hypomania ; in such patients one finds abimdant proof of gross impair- 
ment of judgment, especiaUy shown as defective insight. The most advanced 
dementia appears as a helpless, vegetative, bedridden state, sometimes 
accompanied by gross focal symptoms, such as aphasia and agnosia. The 
physical symptoms (see p. 1653) ate much intermingled with the mental 
ones, as in the patient’s clumsy movements and disturbed speech and hand- 
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writing : thus, in Ms writing Ee leaves out letters, syllables and words, 
repeats and transposes them, messes the paper with biota and spatters, 
wntes across the lines, puts.in meaningless strokes and leaves his mistakes 
ancorrected ; the tremaloua script shows intemiptions in the usual emooth 
alternation and tempo of movement, the letters are of very uneven size and 
ill spaced. Articulatory and aphMic ^tnrbances may affect the sense, 
intonation, timbre, rhythm and piectrion of utterance ; they mast not be 
evaluated in diagnosis, any more than the writing disorder may, without 
regard to the patient’s previous normal script and speech and the circum- 
stances under which he was writing or talking, since people, habitually 
untidy in their enunciation or handwriting, can exhibit many of these 
symptoms when tired or in a hurry. 

Besides the above, atypical mental pictares may be seen either ordinarily 
or as the outcome of treatment with arriffclal fever. Paranoid states, 
hallucinosis, a Korsakoff syndrome, epileptiform excitement, hysterical 
disorders and catatonic symptoms of every kind (except fleiibilitas cerea) 
may occor. Hallucinations are uncommon, except during fever ot after 
malarial treatment ; in the latter case they are often of paranoid colouring. 
Not the expansive form, but a simple pre^essive dementia is by far the 
commonest clinical picture ; depressive, confusional and hyperkinetic states 
are almost as frequent as the expanrive. 

In the ” Lissauer" form the slowness of the dementia is remarkable 
in comparison with the conspicuous focal symptoms, such as the seizures 
without convulsions ot loss of consdoosuess. 

The effects of treatment npon the mental state are of great social moment. 
In a majority of the cases wno do well the personality has the edge taken 
off it, there may be less initiative and force in mental activity, and emotion 
may be less controlled, especially w the proneness to anger or to frivolous 
le%*ity, yet the patient is able to return to his former work, even though 
it ia responsible and complex ; be could scarcely, however, except in the 
most favourable cases, leam a new job or adapt to new and exacting 
situations. 

In the “juvenile " form there may be premonitory symptoms of excita- 
bility, grizzimg, timidity aod bact^ardness at school. Gradually the 
symptoms of dementia become plain, and if the onset be early enough, 
symptoms usually found in severe mental deficiency naturally appear, such 
as rhythmic or iterative movements, grimaces, repetitive chewing and 
Ruddog of an automatic kind, great restlessness and screaming attacks. 
Simple dementia is the usual form ; grandiose ideas are exceptional. If the 
illness begins before the age of 10 or 11 years speech and writing may be 
completely lost, or reduced to a senseless smattermg. 

For prognosis and treatnient, see pp. 1655-1657, and 1673. 

OTHER CEREBRAL DISEASES 

Letiiaboio Escbphalitis. — ^Tbe mental'disturbance of the aente attack 
may merge into a hyperkinetic exritement, with choreiform and athetoid 
movements, insomnia, generalised pains, mild delirium and, occasionally, 
catatonic symptoms : this seldom lasts more than a few weeks. There 
may bo subsequently a neurasthenic iatiguo and irritability with headaches 
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and poor sleep. The distinction bet^cn what is neurological and what is 
psychiatric in the symptoms could scarcely ever be more difficult than in 
this dbease. The motor disturbances, such as oculogyric crises, are not 
merely responsive to emotional and other psychogenic influences, they 
are inseparable from conconutant mental happenings {e.g. the surging np 
of anxiety or obsessions), and whole pattenis of complicated behaviour, e.g. 
breathing, may be involved. The motor rigidity of the patient’s Parkinsonian 
state may be paralleled by a lack of the normal drive and fluidity of thought 
or behaviour. Memory, however, and grasp arc unaflected. The ohsesaional 
symptoms sometimes occur quite apart from oculogyric crises, and may 
greatly distress the patient. Depressive phases may result in suicide, which 
is fostered, as it were, by the keen appreciation which many patients have 
of their ruined careers and their almost imbecile appearance, so different 
from what they were and, indeed, from what they still know themselves 
to be. Paranoid, and especially schizophrenic, symptoms may develop in 
the later stages. 

The younger the patient the more likely is it that ho will develop dis- 
Bgieeahle anomalies of personality, and have attacks of restlessness or even 
be permanently restless, ilany children and adolescents after their acute 
attack become social problems : they play stupid or cruel tricks, they set 
everyone they can by the ears, they may steal, belmve sesmally in an outrageous 
way or accuse others of sexual offences against them. Their activity U 
not always purposive, nor always antisocial ; they make tbe same impression 
as a mouey might who is sometimes mischievous but always on tbe move. 
There may bo no Faikin.somam in these cases. The prognosis is not good, 
and they almost always do better when subjected to tbe regime of an 
appropriate insritutiou; they do badly at home or in places where 
what may bo termed normal delinquents and “ social problems ” are 
cared for. 

SvcEimAU’s CuOBEA. — The usual mental changes here are lability of 
aflect and irritability. These are seen as naughtiness, outbursts of anger 
or crying, resentment at eudden noiso or light ; in others there is lessened 
spontaneity, often masked by the choreic movements. In more severe 
cases, especially in older chil^u, these changes aro accentuated ; in the 
fleeting phases of anger or terror there may be slight delusional trends. 
Still more severe forms, with delirium, hallucinations, delusions of persecu- 
tion and much excitement, are seen in adults, e.y. in chorea gravidarum. 

The tics and compulsive utterances (GiUes de la Tourette’s sjudrome) 
which may follow chorea are evidence of the interplay between hereditary, 
psychic and structural factors. Chorea is more prone to occur in those whose 
lamilies show nervous disorders, especially schizophrenia. The motor 
after-effects, especially tics, appear and disappear under emotional influences ; 
they are also conditioned by the original choreic disturbance of neuro- 
muscular fimction. The obscene ejaculations of la Tourette’s syndrome are 
dependent on much the same articnlatop' and respiratory hyperkinesias as 
are the breathing spasms of encephalitis lethargica, though they are also 
dependent on psychological fendezudes and ei^eriences. They illnstrate 
how psychological influences work through available bodily structures and 
functions, whether morbid or healthy. The obse^iona] element in tbis 
affection is comparable to that in encephalitis lethargica. 
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Disseminated Sclerosis. — SUglit deviations from mental health ate 
frequent, but obvious ones rare in this disease. Affective lability may be 
coiqoin^ ivith a slight disorder of judgment, so that a baseless euphoria 
develops, but this is not universal, and many of the paUents are depressed. 
Acute outbursts of excitement, halincinoais or delirium occur in a few cases, 
and dementia in the advanced stages. The most important mental disorder 
in them is that which appears as hj^eria. A hysterical personality has not been 
present in these patients before the disease oegan, and the symptoms are in 
that respect only dubiously hysterical : they do, however, in other respects 
conform, in that they can be evoked psychologically and removed psycho- 
logically ; they may centre on, and elaborate, actual anomalies, e.g. of move- 
ment or sensation, and may arill yield to hypnosis or other psychological 
measures. They can greatly confuse the diagnosis. 

Schilder’s Disease. — In this disease profound dementia gradually 
develops along with the blindness, deafness, aphasia and agnosia and other 
focal symptoms. In the juvenile cases there may be at ^t disturbances 
of behaviour like those of juvenile encephalitis lethargica. 

Paralysis Aoitans. — This may be accompanied by hypochondriacal 
depression. Sometimes this is an expression of the cerebral disease which 
abo causes the ParVinsonbm, and in that case the prognosis is bad ; some- 
times it is a tecunenee of depressive attacks which have occurred at times of 
stress earlier in the patientb life, and then the outlook is fairly favourable. 
Senile dementia u, of coarse, not iofrequent in these elderly patients. 

Cerebral Titmoitr. — ^Apart from any aphasia and apraxia, the mental 
state here is more closely related to general intracranial tension than to any 
local dbtnxbance. The size and rate of growth of the tnmour are therefore 
important in this regard. If rapidly growing, there is more distTubance of 
consciousness, with impaired memory, di^rientation, incoherence and, 
sometimes, haliucinations and confabmation ; this clouding of the mind 
fluctuates a good deal. In more slowly growing tumours, luci^ty is preserved 
and change of disposition is the proaunent feature. The patient's earlier 
tendencies get freer play, unsuspected ones appear, and a scries of foolish 
investments, for example, or homosexual escapades may for years divert 
attention from the organic dbease. The moris,or fatuous wit and cheerfulness, 
often attributed to frontal tumours but abo found m other cerebral dbeases, 
may give the impression of being a hysterical pseudo-dementia ; other 
apparently psychogenic symptoms may prove mbleadlng. A straightforward 
depressive attack can occur, or indeed any “ functional” syndrome. 

HaUnciiiations may depend on a focal lesion, as in the cases in which 
they are limited to the hemisnopic field, or are solely of taste and smell. 

Cerebral jIbscess. — Tie mentaf symptoms are those of tumour with or 
without others due to meningitis. 

Acute MENCtorris. — ^There may be delirium, preceded during the pro- 
dromal stage by irritable apathy, and followed by months of moody neur- 
asthenia. 

Cerebral Trauma. — ^After conensrion, there is commonly retrograde 
amnesia, and there may be, later, also amneua for events following the injury ; 
the extent of thb depends on the severity of the damage. Delirium may 
ensue ; it has little that is characteristic, and is more frequent in alcoholic 
and elderly people. A Korsakoff syndrome may develop. Twilight-states are 
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rather mote common ; during them acts of violence may be committed, as in 
epilepsy, and afterwards quite forgotten. Traumatic epilepsy may follow. 
The later changes in personality arc commonly those that may be found 
lingering after any toxic or other structural impairment of the brain. But 
sometimes the disturbance of consciousness is more persistent, the intellectual 
damage greater, the deterioration progressive ; in such cases there is usuallv 
cerebral arterial disease, an unrecognised alcoholism, cerebral tumour, general 
paralysis of the insane, or some other complicating factor. In predisposed 
persons the cranial injury may be responsible for a melancholic attack, 
schizophrenia, or other “ functional ” syndrome ; the prognosb is usually 
good even if the illness lasts many months. 

Minor sjTnptoms which may be hysterical occur frequently after cerebral 
trauma. This is partly because of the site of the injury, which favours vague 
physiogenic symptoms that respond readily to emotional and other psycho- 
logical influences, llany of tnese symptoms are, however, produced by 
psychical rather than physical mechanisms. Not injured cells, but mental 
attitudes are at the bottom of the tremblings, faintings, weakness, pannsthesieo 
and other troubles so often the sequel of a trauma in itself little likely to 
have soch effects. They are not responses to the actual injury, hut to the 
situation created by the injury. It is as unwise to dub all such vague post- 
traumatic phenomena hysterical as to attribute them entirely to the direct 
injur}'. If there is slight amnesia of the typical kind, with difficnity in con- 
centration and headache, it is fairly probable that these are physiogenio 
residues ; if there has been an interval between the actual concussion and 
the appearance of the indeterminate symptoms, a history of psychopathic 
predisposition and an adequate psyebogenesis (e.y. economic fears and 
insecurity, or claims for compensation, with repeated medical examinations, 
and patent uncertainty among the experts) the condition is likely to be 
neurotic. Much will, of course, depend on the neurological and other ^dlngs, 
including the demonstration of localised lesions ; thus, damage to the frontal 
lobes may much change the personality, and in other sites he responsible 
for an apraxia, say, or a visual defect. Too rigid and doctrmaire an insistence 
on discriminating neurogenic from psychogenic residues of the injury can be 
harmful ; the main matter is to prevent neurotic attitudes and symptoms 
from developing, or if already there, from continumg. 

The degree of intellectual impairment can sometimes be measured, and 
the departure from normality demonstrated, by psychometric methods 
(see p. 192G). Among the testa employed those which require a capacity to 
deal with abstract concepts (<r.p. sorting objects eccordlag to qashttes they 
have in common) are particularly informative. 

Epilepsv. — Although the motor eeiruie is the chief symptom of epilepsy 
and the only decisive one in diagnosis, there arc minor or equivalent symptoms, 
as well 83 delirium, twilight-states and dementia, to be mclnded among the 
mental disorders of this illness. The minor symptoms are moch rarer in 
symptomatic epilepsies than in the ** idiopathic ” form. 

Instead of a major fit the parient may become unconscious ; or be may 
pass into a twiligbt-state in which for a few minutes or longer he wanders 
about in a dazed way and docs inappropriate things, having afterwards com- 
plete amnesia for all this ; or there may bo a sudden interruption of action 
and speech, daring which the patient remains immobile or makes some 
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automatic or aimless movements. EpSeptic furor w a delirious state 
in wliich acts of violence may te conunittea : it lasts often for several days, 
is accompanied by disorientation and liallucinoais, and is much rarer than is 
popularly or forensically supposed. All the states of disturbed consciousness 
mentioned above are most often seen as equivalents for a seizure; the 
twilight-states, however, may precede the motor attack, follow it, or be 
accompanied by a few violent clomc movements. 

Apart from their seizures epUeptica are prone to swings of mood — towards 
anger, shallow scntunentalisni or depression — which may pass over into a 
fugue, during wluch the patient wanders a long way from home. 

The likelihood of dementia later cannot be inferred from the symptoms 
of the epilepsy, except that it is greater if attacks occur very often. Apparent 
dementia may be the result of mtoxleation with bromide, or of the idleness 
and sterile life in an institution. When there is genuine dementia, it begins 
as a faint loss of interest and concentration, with increased sensitiveness to 
supposed slights, then memory falls off somewhat, the trivial and the impor- 
tant are muddled together, and the patient talks with much circumlocution ; 
he is fond of needless system, assumes and parades virtues he has not, e.g. an 
intellectual bias or a devout spint,aDd is chHoisbly pleased when anyone praises 
him. Later, a profound dementia may supen’enc, but this is not common ; 
it is open to question whether the changes of cbarocter just described are 
necessarily part of a dementing process. It is certain that many epileptics 
who exhibit some of the most disagreeable features of this sort never become 
plainly demented, and that many severe epileptics ate Lee not only from 
dementia but also from these traits. There is ground for zegoiding this 
impulsive, pretentious, fawning and enatling way of some epileptics as 
partly a variable expression of their constitutional predisposition (to which 
the motor seizures are likewise due), and partly as a reaction to their situation. 
Consequently it is much less evident, or not evident at all, in those who In 
spite of their fits live comparatively normal lives. 

HIigraim:. — O ccasionally sharp changes of mood, behaviour and person- 
ality may take the place of the ordinary attack with headache. It has often 
been observed that emotional stress may precipitate an attack ; H. G. Wolff 
has shown that p^chological guidance may, by improvmg emotional stability, 
lessen the frequency and severity of attacks m many patients. Migrainous 
subjects exhibit, as a group, much the same traits of personahty as persons 
with peptic ulcer, asthma, and hypertension— they are energetic, thorough, 
persistent, and ready for responsibibty but not able to carry it lightly. 


urroxicATioNS 

1. ALCOHOUC DISORDERS 

Alcohol is 80 permissible and trusted a poison, so easy of access for 
those who wish to escape from their troubles, that it is resorted to in excess 
by maladjusted persons ; consequently ito effects may compheate or bo 
complicated by the psychopathic anomaly which favoured the taking of the 
dmg, e.p. episodic excitement or deptesrion, anxiety, cerebral arterial disease, 
paranoid states, hysteria. The acate effects of a single dose of alcohol are 
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either the well-knowu phenomena of intoxication, or an excitement {manta a 
polu) Bometimes with clouding of conscionancBB. The excitement is commoner 
in people with cerebral trauma, arteriosclerosis, epilepsy, or unstable hysterical 
personality, and in them may lead to acts of violence ; rarely it may occur 
in normal persona who have tahen alcohol when they were exhausted or 
upset. 

In chronic drunkards, a dementing demoralisation can occur. Their 
narrowing of interest, superficiality of thought, weakness of memory and 
moral decrepitude ate reminiscent of what happens in many epileptics and 
some early general paraijrtics. The crudeness and even hnitality of their 
conduct is in ill accord with their maudlin prating about virtues and their 
pothouse jollity. The mood of these men can be as labile as their abandon- 
ment to it is constant : they pass &om rage to weeping, and laugh soon 
after, with no shame fox themselves and no tbonght for the miseries they 
put on their families. Such degradation is of course far from being the 
role : some chronic alcoholics become only cheap editions of themselves, 
with their former qnalities underlined or smndged rather than defaced ; 
they are perhaps weak and irritable, untrustworthy or lying, but not given 
to savage fury, nor grossly damaged in judgment and social feeling. Some 
of them develop delusions, especially of jealousy. They collect, as paranoid 
people of other lda<^ do, swaps of alleged evidence which they piece together 
to prove theli Buspicions right ; complicated delusions of persecution, how- 
ever, they rarely develop. Sometimes the delusions of jealousy fade as the 
patient gets more and more fadle, but mote often they persist as a chronic 
insanity and are of the greatest danger to the suspected wife; murder is 
not unsown in euch cases. The oaturo of the delusions is to be attributed 
In part to the lessened sexual potency of chronic drunkards and to the 
domestio wretchedness and aversion they often create, as well as to the 
same causes as in “ functional ” paranoia states, where such delusions are 
also common, especially in middle life. 

The symptoms of delirium tremens would appear to differ in nothing but 
Beverityfromtheessentialsymptomsofanydchnumfseepp. 1856, 1857). Some 
observers, however, deny this. The anxiety amounts to terror, mixed oddly 
enough with euphoria ; optic and cutaneous hallucinations ere vivid and 
restlessness can be extreme. There is almost complete sleeplessness, and 
much disorientation as to time and place, but not as to personal identity. 
The patient’s attention wavers between his hallucinated and his actual 
surroundings, but can usually be caught and held for a few moments. He is 
very suggestible, as most chrouic drunkards are ; pressing on his eyeballs, 
for example, will very likely make him see whatever one telb him he sees, 
and he will read aloud from a blank sheet if one wants him to. Among 
the visual hallucmations may be miniature ones (micropsia), and many 
illusional perceptions. The content of the hallucinations changes rapidly, 
and a false perception in one field {e.g, a vestibular one) tends to 
evoke others {e.g. oi sight, touch, or hearing). Insight is commonly lacking ; 
afterwards there is patehy amnesia for what has happened in the 
delirium. The death rate, with adequate treatment, has been about one in 
seven ; and of those who die most of the men are under 40, and most of the 
women under 45, 

In acute alcoholic hallucinosis auditory haUucinations of a persecutory 
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kind are prominent and conscioosness is not notably clouded. It is rarer 
than delirmm tremens, and is more prone to follow a bont or orgy of drunken- 
ness. The patient is frightened, but not obviously out of his mind ; he is 
correctly orientated and may bo able to go about his business for days. 
Auditory haCncinations are vivid and insistent, after a premonitory phase 
in which there are senaitiveness to sounds, and roaring, singing, hissing, etc., 
in the ears. Tormenting voices, sharply localised but seldom fastened upon 
bystanders, abuse, threaten or discuss the patient : they may say bis wife 
plays tiim false, order Mm to kill himself, describe Ms every movement, 
especially at private moments in the bath or lavatory, cast np Ms more 
shameful secrets at Mm, shout his thonghts aloud. There may be many 
voices, of men, women, and children, all talking together and perhaps rising 
and falling in the same rhythm as his pulse. They ate so real that the 
patient answers them ; he may be in doubt about the presence of his tor- 
mentors and may shout back insults to see if a blow will follow from the 
owners of these evasive pursuing voices. Hallucinations of sight and other 
senses are far less prominent than those of hearing ; cutaneous ones, e.g, of 
being sprayed mth a cold liquid, are not uncommon. Delusions are usually 
inconspicuous : they are as a attempts to account for the hallucina- 
tions, and they commonly fade out of the picture or pass into a chronic 
persecutory disorder. Fbght or acts of violence may result from the 
patient's fear or anger. Usualty it is a matter of only 2 or 3 weeks 
Defote the hallocinosb clears np, u no farther alcohol be drunk ; sometimes, 
however, a delusional state, more rarely a EorsakofI picture, supeevenea in 
predisposed persons. After recovery, there b little or no amnesia for the 
events of the hallucinosb. Helapse u to be feared if the drinking goes on. 

The Korsakoff syndrome is not invariably associated with polyneuritis. 
Nor, as stated on p. 1858, is it limited to alcoholbm ; it can follow 
other severe chemical and mechanical injuries to the brain. In alcoholics it 
is commoner in middle life, developing either insidiously in the course of 
chronic alcoholic demoralisation, or after deUrium tremens ; women are 
especially prone to develop this eyndtome after the delirium. 'The symptoms 
have already been described. The disorientation, supetficbl appearance 
of clarity, incapacity for initial perception and subsequent recall (extending 
often to most of the material of memory) yet with retention of some capacity 
for learning by repetition, along with confabulation, dullness of emotion 
and initiative, and grossly impaired judgment make a striking picture. 
Complete recovery b on tbe whole uncommon, occurring in less than a quarter 
of all cases. The mortality rate b higher in women and older people, in those 
with acute onset and with a red-cell count below 3,000,000, or with a rbe in 
tbe protein content of the C.S.r. It docs not correlate with the severity of 
the peripheral neuritb. 

CAronjc Delusional Stales have been referred to above ; they are 
sometimes called alcoholic paranob, but inappropriately so ; jealousy 
b the commonest and most dangerous feature, Alcoholio epilepsy has been 
described. It b no more than a symptomatic epilepsy, often atypical ; some- 
times in unstable hysterical patients it may be brought abont through over- 
breatMng when intoxicated. 

Diagnosis. — ^The diagnosis of alcoholic psychoses must depend much 
mote on a Mstory of drunkenness in any patient than on Ms clinical psychiatric 
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features, uono of which are limited to alcoholic disorder. Since, however, 
alcohol is far the commonest cause of most of the toxic abnormalities described, 
it can be safely presumed in some cases in which the certain history of addiction 
is unobtainable. 

Differential diagnosb.so far as setiology is concerned, will turn on somatic 
fe^ngs, inclutling the results of chemical tests. If the form of the disorder 
is in question, the chief diagnostic difficulty arises with acute hallucinosis 
and the chronic delusional varieties. A hallucinosis of similar type can occur 
in Echirophrenia and in affective disorders, but in the latter is recognisable 
by the ideas of self-reproach expressed ; the differentiation from schizophrenia 
is difficult, since in many of the cases the progress of the disorder is toWiirds 
a chronic schizophrenic psychosis, and one may suppose that in these patients 
the intoxication had activated, as it were, the same mechanisms as those 
involved in schizophrenia, or had complicated a schizophrenic illness. This 
applies also to the chronic psychosis with delusions of jealousy. There is no 
value in differentiating carefully the clinical vaneties of alcoholic psychoses, 
since they overlap. 

Treatment. — ^Prophylaxis is the main thing. The incidence of alcoholic 
psychoses in London is not a third of what it was before the War of 1911-1918 ; 
and this may be attribnted almost entirely to social influences, among which 
the increaseu cost of alcoholic drinks most be reckoned. Individual prophy- 
laxis is scarcely to be considered, save as a by-product of psychiatric treat- 
ment, since a great proportion of unstable persons are potential drunkards, 
and in any case we cannot yet tell which alcoholics will become mentally 
ill through their drinkiog. Social prophylaxis is so immeasurably better in 
forestalling alcoholism and the psychoses and degradation that sometimes 
spring from alcoholism, that debberate individual prevention is here neglimbte. 

When alcoholism is itself to be treated, independently of its ill-effects 
upon mental health, the problem is that of any drug addiction. Absolute 
removal of the drug is essential in the Brst place. This may be ensured for a 
time by getting the patient into a hospital or home whore he cannot obtain 
the alcohol he desires, but the exceptional patient who after years of excess 
can put aside alcohol while it is within his reach is as rare as the treatment 
that can bring him to this state ; and when such a change does occur, a 
great emotional upheaval, e.g. bereavement, religious conversion, fe.ir of 
death, has usually led to it. For the most part, treatment of alcoholism 
without restrictions upon access to the drug is a failure ; the restrictions 
must at first be imposed from without, not left to the patient’s self-control 
and judgment. Psychotherapy is a necessary feature of the treatment in 
the many cases' in which inner struggles and neurotic disabilities have been 
the basis for the addiction ; it must, however, be conjoined with n’gorons 
social measures (see pp. 1847, 1848). 

Methods which aim at “ conditioning ” the patient to have a distaste 
for alcohol are sometimes successful. The uucondetioned reflex of nausea and 
vomiting (evoked by emetine) is linked up with the sight, smell and taste of 
alcohol. Thoroughly carried out, the method has j-ielded better results than 
any other single procedure ; half of those treated are still abstinent 4 years 
afterwards. It is impossible, however, to benefit the addict who does not 
seriously want to stop drinking. In a small proportion of chrom'c alcoholics 
benzedrine is said to diminish the cra^ng. 
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The groaaer mental disorders dae to alcohol need hospital treatment. 
Delirium tremens should be treated as far as possible without hypnoticss, 
which have little effect upon the excitement and sleeplessness unless employed 
in dangerous doses ; if any, paraldehyde or hyoscine should be used. Ciicu* 
latory failure and accidental self-injury are most to be guarded against. The 
continuous bath at body temperature is eometimes beneficial ; otherwise the 
patient should be in bed with a minimum of necessary restraint, the company 
of an experienced nurse, and ensurance of adequate diet — mainly fluids and 
glucose and large amounts of thiamin or the whole vitamin-B complex. No 
alcohol should be given. Occasionally lumbar puncture is helpful. 

Especial care must be taken against the early discharge from hospital of 
alcohoucs with delusions of jealousy. If they lave been certified, they may 
add a deep resentment on score to their other grounds of morbid hatred, 
and there is grave danger that they may, if they resume drinking, attack 
their wives murderously. 


2. MORPHINISM 

Only the effects of this belong among the organic disorders ; its causes, 
and the incapacity of the ad<hct to escape from it, arc due to social and 
intrinsic factors, not to any physical damage. Weak, unstable, unhappy 
people, e.g. many homosexuals, are most likely to become addicts ; it is rare 
to meet an addict who has not shown pronounced psychopathic traits before 
his addiction began ; and few of those who profess to have been seduced into 
the habit by more or less injudicioas administration of morphine for some pain 
tbev had, are in that telling the whole truth. Yet it is a wise caution that 
withholds morphine from all chronic disease that is sot hopelessly progressive, 
and hesitates to prescribe it at all for those whose personality or opportunities 
make the risk of addiction greater. 

Symptoms. — These arc not at first noteworthy, unless the patient bo seen 
during the next 2 or 3 hours aHer be has taken his drug. The symptoms of 
withdrawal, sometimes severe, ate more likely to occur iu thoss whose toler- 
ance has been raised by the habit ; they consist of yawning, sneezing, over- 
flow of tears and saliva, fullness in the bead, then restless movements, malaise, 
twitching in the face, tremors, palpitation, indigestion, vomiting, diarrhoea, 
strangury, sleeplessness, and circulatory upset which may go on to collapse. 

It is difficult to judge how far the drag Itself is tespousible for the de- 
moralisation that is met with in chronic morphine addicts ; probably as 
important in causing it ate the psychopathic personality of the addict, and 
the underhand life he must lead. Lazmess and lying are frequent, and the 

S alient may resort to subterfuges, or oven crimes, to get his drug. Dementia 
oes not occur ; delirium is rare. The physical efecta of chronic morphinism 
ate dryness of the skin, hair, and nails, constipation and anorexia, partial 
impotence, and poor resistance to infection. 

Prognosis — This is poor as regards recovery from the addiction. The 
more normal the patient’s personality, the better the outlook. After apparent 
cure, however, relapse is frequent, and the outlook is then correspondingly 
worse unless the patient can be stopped from getting the drug. Many 
morphine addicts also take alcohol, cocaine and such other drugs as they can 
get. Suicide with morphine b not uncommon, for obvious reasons. Death 
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is sometimes the result of cutaneous infections, especially when the patient 
is grossly undernourished. 

Treatment. — ^This must be in an appropriate institution ; general 
hospitals seldom have the necessary facilities. Treatment at home is bound 
to be a failure. It should be impossible for the patient, however skilled in 
stratagems, to get hold of morphine. He should, if possible, contract to 
stay for at least 2 months. The withdrawal of the drug ehoidd be abrupt 
and total, except in very debilitated patients; "tapering-off” prolongs 
the distressing period of withdrawal symptoms and gives opportunity for the 
patient to develop psychopathic reactions and dodges. If the patient’s 
condition demand a gradual withdrawal, this need seldom extend over more 
than a fortnight. IVhen an abrupt end has been put to the taking of morphine, 
the rigours of the Brst 4 or 5 days (after which the worst is over) can be 
alleviated by sedatives in fairly large doses, copious fluids, warm baths, 
massage and fresh air ; gastric lavage and al^h'es help, and for circulatory 
symptoms caffeine may be given, with small doses of morphine also in very 
severe cases. After this phase is post, sleeplessness may still be intractable : 
in giving sedatives or hypnotics for this, barbiturates and paraldehyde, with 
occasional doses of hyosdoe, are the safest, but should be used sparingly, 
with frequent changes and, it need hardly be said, complete refusal to let the 
patient know what he is haviag. P^chological treatment is of great im- 
portance, but there is no spcciflc technique applicable to this addiction. 
To be successful, the psychological treatment requires the co-operation of the 
patient’s family as well as of the patient himself, and it will be wise for him to 
Keep in touch with his physician for years. The great difficulty of getting the 
drag in this coontzy, because of the vigilance of the Home Office, is an im- 
mensely favourable factor after active medical treatment has ceased. It 
is vise (<3T the psri'eats to eschew stcdbol and, of coarse, all hj^aotic 
drugs. 


3. OTHER INTOXICATIONS 

Cocainism is very rare in England. The causes and symptoms are 
similar to those of other addictions, e.y. alcohol and morpmoc. Delitia, 
hallucinations, Korsakoff syndrome, or demoralisation can occur; in the 
former conditions microptic and cutaneous hallucinations, e.ff. of bugs under 
the akin, are prominent. A paranoid echizophreuie state sometimes comes 
on, usually clearing up after the drug has been stopped. In treatment what 
was said of morphinism mostly appUes here, though withdrawal symptoms 
are far less severe. 

Sromide inloxicaitcm is common, and often unrecognised. It is probably 
now in England the most frequent cause, after alcohol, of mental disorder 
due to a drug. ^ the orgamo syndromes can occur, usually as complica- 
tions of a pre-existing disorder for which the bromide has been prescribed. 
A delirium and a paranoid confuslonal state or lachrymose amnesic syndrome 
are the usual forms. In the more long-standing and severe foims cacbesa, 
circulatory failure, and even death may occur. Acne and other physical 
signs of intoxication or idiosyncrasy may not be evident. Diagnosis rests on 
the history and the amount of bromide found in the blood, more than 60 
mgms. per 100 c.c. being indicative of a considerable intake or retention of 
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bromide. Treatmerifc consists in complete withdrawal of the drug, promotion 
of its excretion bj dving sodium chloride and fluids in large quantities, and 
general physical and psychiatric measures. 

SarMuric acid derivatiies, such as barbitone (veronal) and pbenobarbitone 
(luminal), can in rare cases lead to apparent euphoric dementia, likely to be 
mistaken for general paralysis because of the ataxia, tremor, articulatory 
disorder, and other neniolopcal rigns. Recovery is the mie when the dmg 
is stopped. Picrotoxin may be needed for acute poisoning. For the addiction 
itself, essentially the same problems and methods of treatment are in question 
ns vdth other drug addiction. This applies also to e/Aer, c/tloral, and 
■paraJdehjde. 

Mercurrj and lead poisoning may lead to mental disorder (see pp. 403 
and 393); inawjanese to a Farkinsoman syndrome with compulsive symptoms 
(reminiscent of encephalitis lethargica) and a mild paranoid or euphoric 
dementia ; and hemene or carbon disulfide may cause delirium. 

Acute carbon monoride foUoning in rare instances leaves behind severe 
mental disorder of the amnesic-aphasie kind, which may not become apparent 
until several weeks after the recovery of conscionsneas. More commonly, 
it results in a clinical picture almost indistinguishable iiom hysteria ; tms 
may take months to clear up, and is in no wise benefited by psychotherapy. 
Chronic poisoning hy small quantities of carbon monoxide causes neuras- 
thenia. 


INFECTIONS AND EXHAUSTIVE DISORDERS 

1. INFECTIOUS TOXaailAS 

Delirium and a KorsakoT syndrome are the more ocute, and Dcorasthenia 
the milder, signs of mental disorder due to an infectious fever. In many 
of the cases, however, in which mental djsotder is attributed to " sepsis ’’ 
or other infection, either the mental changes are unconnected with the 
infections process or there has not been an infectious process, as is often 
found when one inquires into an alleged attack of " influenza " and finds 
it was nothing of the kind. There are three possibilities : the mental changes 
are mainly due to the infection ; they are independent of the infection ; 
they ore partly due to the infection and partly to other, usually constitu- 
tional, causes. The depression that occurs in and after many infections 
is usually of the third category mentioned ; delirium instances the first 
possibility ; and the second is often exemplified when some non-organic 
syndrome is put down to “ latent sepsis ” in the sphenoidal sinus or the tooth 
soclret. It 13 not that infections toxaimia is always innocent of doing this 
sort of psychiatric barm, but that it is far too often charged with the offence 
when it is blameless. 

Wherever a delirium or other mental disturbance of one infection differs 
from that of another, e.g. the delirium of typhoid from that of pneumonia,' 
the difference Ues only in the severity and dotation of the physical effects 
of the intoxication and in the peculianries of the affected person ; no mental 
symptoms specific to any one infection can be demonstrated. Among the 
individual peculiarities just mentioned must be included a constitutional 
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predisposition or readiness to respond •with symptomatic psychoses to mainly 
physical ills. 

There are a few infections that hardly ever cause mental disturbance, 
e.g, tetanus and diphtheria ; others do eo by their local cerebral incidence, 
e.g. malaria or encephalitis lethargica. Toberculosw, from its chronicity and 
its occasional incidence on the central nervous system, has a special position. 
Its treatment, moreover, especially in the palmonarr form, necessitates an 
abnormal, unsatisfying life for a time, and this with the toxinmia seems to he 
responsible for euphoric or anxious restlessness in which erotic tendencies 
and irritability are often prominent. Spes phthisica is partly attributable 
to toxic euphoria, in part it is a form of over-compensation for fear. 

2. EXHAUSTION* AND INANTTION 

These, especially if conjoined with some shattering experience — an earth- 
quake, incessant bombardment, a bereavement — bring about severe mental 
msturbance, e.g. a twilight-state or a deliriom. Ha;morrhago and cachexia 
may be responsible for “ light-headedness,” as in advanced carcinoma, or 
after a severe operation. 


METABOLIC, ENDOCRINE, AND VISCERAL DISEASE 

1. METADOLIC DISORDERS 

Various metabolic disorders can similarly, t.e. non-specifically, affect 
mental health. Diahcles, for example, which is especially frequent in families 
with a predisposition to affective psychos^, may be accompam'ed by transient 
phases of depression, anxiety or excitement which correspond to changes 
in the blood-sugar level, or a ketosis may be ushered in by mild delirium. 
A diabetic pseudoparesis, with peripheral neuritis, may cause sb'ght diffi- 
culty in diagnosis. In children, insufficient carbohydrates may be responsible 
for anxiety, naughtiness and other disturbances of behaviour. Anomalous 
psychic states may be produced io tbe rare condition of hyperinsulinism, 
and be mistaken fot hysteria or an anxiety state of the psychogenic sort. 
Gout may occur in people predisposed to affective disorder ; often a de- 
pressive phase precedes an attack. Alkalosis and anoxcemia may each 
be the cause of mental disturbance of the organic type. In pernicious 
an<Emxa there may be symptoms, e.g. aa acute canfashaal state, rcfecsbie 
to the etructural changes in the central nervous system, but more often 
depression occurs without '* organic ” features ; mania can also occur, 
and in some cases a chronic paranoid condition. The more " organic " 
the picture, the poorer the prognosis for a return to mental health. Of 
deficiency ^seases pellagra is the one most commonly productive of mental 
disonler. It must be remembered that a long-standing anorexia, of psycho- 
genic origin, or occurring in the course of a chronic melancholia, may itself 
lead to a pellagroid conmtion, so that the symptoms of mental disorder will 
then be those of the original illness plus those due to the deficiency. The 
clinical picture is sometimes very like that of hysteria ; or the usual organic 
syndromes may be produced, especially florid confusion with perhaps hal- 
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Incinations of file. The nutritional factor in alcoholic psjchoaes, copeciallj’ 
Wemicfcc'a encephalopathy, ia jirominent. 

In the metabolic disorders jnat mentioned the physical phenomena are 
relatively coarao and obvious. It is in some cases proven and in others 
highly probable that less obvious metabolic disturbances are among the 
primary symptoms of " functional ” mental illness, or arc its TOthological 
basis. The acid-base cquibbrium and the electrolytes of the blood, the meta- 
bolism of carbohydrate, fat and ptotem, and the chemical regulation of the 
vegetative activities are all, in such forma of mental illness as schizophrenia 
and mania, subject to ebanges which have not as yet been used in the pathology 
or treatment of these conditions, because the findings are not sufficiently 
constant or specific ; it ia also likely that onz methods of investigation are not 
delicate enongh. 

2. ENDOCRINE DISORDERS 

These play a more prominent r6le in the investiptions than in the cUnical 
practice of psychiatry. Many endocrine preparations have, it is true, been 
administered to schizopbienic, sexually perverted and melaueholic patients, 
either empirically or in accordance with a premature and ill-devised theory, 
but the good results of all this are negligible. (Estrogen treatment of meno- 
pausal neuro-vegetative symptoms is a rational procedore. The blind use 
of the endocrine glands in tue theory and practice of psychiatry has bad 
its day. ’ 

Exo'phthalmic goitre is more prone to occur in anxious, nervous people, 
especially after some sudden shock. The usual concomitants — restlessness, 
tension, irritability, difficulty of concentration, and liability to sudden 
changes of mood— may be complicated by a definite manta or depression 
and, u the disease be severe or advanced, delirium and confusion may Bnpe^ 
vene. Though such organic syndromes mean os a rule a bad prognosis, the^ 
sometimes clear up dramatically after operation. The interaction of consti- 
tutional and psychogenic factors with the actual thyrogenic intoxicatioa 
zaakea some treatmeiiS ot the sasaetj’ fcy psychoh^ca } as treU as other methods 
desirable in many cases of exophthalmic goitre, either as a preli^nary or 
supplement to partial throidectomy. 

In adult myxeedema the slowing of mental activity may sometimes be 
accompanied by a chronic paranoid psychosis, or there may be a phase of 
excitement with hallucinations ; the variety of syndromes that can occur is 
referable to pre-existing constitutional tendencies and to the varjdng severity 
and rapidity of development of the thyroid deficiency. An apparently 
“ functional ” syndrome may precede the overt myxeedema. 

Jaremleaiid congenital mjrz<sdeiBa isdesertij^ elsewhere {seep. 524). 

Tetany may be signalised by epileptiform seiznica, ot there may be a 
pronenesa to psychogenic fits ; thus the patient may spontaneously over- 
breathe until a convulsion is induced, llysterics sometimes use hyper- 
ventilation in this way. In severe tetany a resistive lethargy or an excited 
incoherent confusion may occur. 

Pituitary diseases are more often accompanied by mental symptoms that 
are a comprehensible reaction to the physical symptoms than by organic 
8yn(^omcs ; the latter when they occur may be due to increased intracranial 
tension. In acromegaly, depression, reserve, touchiness, and irritability are 
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not su^rising, though some acromcgalica lemain cheerful as long as their 
disabilities ato moderate, and sometimes there is a blindness to the disease, 
a lack of insight, even v?hen it is advanced. In dystrophia adiposo-genitalis 
a rather childish placidity may he met. In adiposis dolorosa depression may 
be severe, or hysterical symptoms may develop. Siinmonds’s disease may be 
accompanied by dcpiesaion, severe anorexia, reaction to the psychosexual 
disturbance, and, Ja the later phases, by organic syndromes due to the 
cachexia. Similarly, disorders of pituitary function have been found in some 
cases of “ anorexia nervosa.” In Cashing’s basophil syndrome depression 
and other mental disturbances can occur. 

^dJison’s disease is accompanied by a ncumsthenia of which for a time the 
physical basis may be quite overlooked (as may also occur in myasthenia 
gravis) ; in the later stages delirium has been known to occur. 

Sexual epochs may in women be associated with mental disorder of the 
organic type, e.g. some psychoses of pregnancy and the puerperium. During 
pregnancy plain psychosis is rare, but hysterical symptoms, depression and 
anxiety are fairly common, especially if the mother is reluctant to have another 
baby ; a gross psychosis may, however, break out during the latter months of 
pregnancy. The organic mental syn^omes may develop along with poly- 
neuritis, eclampsia, or chorea gravidarum. Termination of the pregnancy is 
called for on account of the mental condition when there are symptoms of 
organic psychosis which are likely to get worse, a history of suicidal attempts 
or infanticide in connection with ptenons pregnancies and a depression again 
this one, or if on other grounds there is a clear risk of suicide or other 
untoward result of the mental illness, should pregnancy continue. The 
decision is often a very dllBcnlt one, re^umng an expert knowledge of 
psychiatry for the careful appraisal of aitiology and prognosis essential in 
every case. The question must turn mainly on the therapeutic value of 
terminating the pregnancy, so far as the mother’s mental state is concerned, 
as well as upon the stage of pregnancy reached. 

In the puerperium ” functional ” psychoses often develop in predisposed 
women ; if there be septicaemia as well, a confusional state or a delirium, 
followed by a period of neurasthenia, may occur. In many cases the delirions 
puerperal psychosis clears up in a week or two ; the more endogenous varieties 
have sometimes a less satisfactory outcome than their form and onset eaggest. 
Infanticide may occur in a puerperal psychosis, especially if the mother has, 
while pregnant, felt resentful at having a baby or been troubled by murderous 
preoccupations, e.g, obsessions. Psychoses of lactation are rate, and seldom 
of the organic type. fifenstmatioD is apt to be associated with depression, 
irritability and languor in many women, especially during the few days 
before the period begins ; there are no menstrual psvehoses, but the liability 
to suicide and to psychopathic reactions is somewhat higher at this time. 
Puberty and the climacteric are periods of atress during which schizophrenic 
and affective disorders may occur. The effects of castration are dependent 
on the age at which the gonads are removed : intellectual development is 
unaffected, but the emotional and conative activities of those castrated in 
adult life may bo impaired. Neurasthenic symptoms are frequent, and in 
women anxiety symptoms may appear. 
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3 . VISCERAt DISEASE 

This may be directly tesponsiU® fat mental disorder of tbe organic 
type. Thus cardiac disorders predispose to an anxiety, wluch at night may 
take the form of mild delirium, with restlessness, terror, disorientation, and 
auditory and sometimes ■visual hallucinations. IVith improvement in the 
circulation, the mental symptoms disappear, or remain only as a moody 
unrest. Reference has already been made to arterial hypertension (see 
p. 1862). The connection between aUmentary disorders and neurasthenic 
states is well attested, and is striking in children. Jaundice may be accom* 
panied by severe depression, but seldom leads to delirium, save in the case 
of acute yellow atrophy. Urania may disturb consciousness greatly, in 
the form of any of the organic ^ndromes, from a twiL’ght-state to a euphoric 
dementia ; a Eorsakoff condition can occur, bat is infrequent. 


AFFECTIVE DISORDER 

This is of three types : 

1. Manic excitement aud hypomania. 

2. Helancholuv and mild or neurasthenic deprcsalon. 

3. Agitated depression and anxiety state. 

There is in each case a major and a minor form. Each is related to a 
more or less characteristic personality, and for each the cause of occurrence 
may be chiedv enviioomental or chieQy hereditary. Combinations are 
frequent (mixed forms), or there may be saccessive eppearance of the different 
types, often with an interval between the attacks. A benign ontcome or 
periodic coarse is the rule for the major forms, but not for the minor, rrhich 
often tend to become chronic. This is partly because the environment can 
have more influence, whether for good or bad, on the course of the minor than 
of the major, more explosive and sweeping, forms. It would be a very 
convenient thing if endogenous cases could bo sharply differentiated from 
psychogenic ones, as in the Kraepelioian scheme, but it cannot be done. 

Etiology. — Intrinsic. — Heredity is the most constant single cause. 
Research has been mainly into the major manic-depressive cases. The 
genetic factor is weakly dominant. It may be that more than one gene is 
concerned, but this is bard to tell, because the predisposition to an affective 
disorder may be latent in persons who have not oeen subjected to the stresses 
that would make it maimest, and consequently the usual Mendelian figures 
ate not obtained. The present state of knowledge is illustrated by studies 
tm mamo-depressive twins, aiocmg whom 69 per cent, o! those mono^gotie 
(t.c. with identical heredity) were alike affected with the disorder, while the 
corresponding figure was only 16 pet cent, for the dizygotic pairs (i.e. with 
dissim^r heredity). In the 31 per cent, of monozygotic twin pairs who were 
not alike in respect of mental illness, the difference mnst have lain in the 
environment, thus showing the relative importance of external factors in 
causing the inherited tendency to become manifest. Although not manifest 
as illness, the inherited tendency may express itself in bodily and mental 
constitution. 
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The bodily habit that is found in a majority (not the overwhelnung 
majority) of those with affective psychoses is called pyknic or eurymorph. It 
is best seen in men after the age of 30. It is characterised by large visceral 
cavities (head, thorax, belly), a tendency to fat on the trunk, slender shoulder 
girdle and extremities, stocky bmld, a broad face on a short massive neck, 
thick receding hair and, later, baldness, venules on the cheeks, and a disposi- 
tion to arthritis, gout, diabetes and especially arterio-sclerosis. As this John 
Bull build is so common in mentally healthy people, it cannot be regarded 
as a precursor of mental illness, but only as an indication that some of the 
constitutional and genetic causes, or biological requirements, for affective 
psychoses are present. 

The same is true of the mental constitution or personality. Here there 
ate several groups, shading off on the one aide, by way of cyclothymia and 
other intermediate forms of mild disorder, into definite affective psychosis, 
and on the other into normal and stable personality. There are those with 
a pervading gloominess, pessimism and feeling of insufficiency that spoils 
their lives ; others who ate for ever anxious, keyed-up, wondering whether 
something has gone wrong or will go wrong, and whether it is their fault — 
careworn worrying creatures ; while a third group is made up of the lively, 
enterprising, confident, sociable people, whose euphoria is patent. Irrita- 
bility may bo found in any of these groups, especially the second and the 
last. Contrasted or different features are often found mixed in the same 
patient. The moat striking characteristio of the personality of manic- 
depressive patients is their ready responsi^'enese and lability of wood ; 
they fluctuate with their surroundings, and ip many instances pass 
suddenly and with small occasion from one mood into another far removed 
from it. 

The signs of affective illness may appear in childhood, though major 
onthreaks of mania, depression or agitation are tare before puberty. When 
these occur, the phases are usually brief and the enviroDmental influences 
strong, hlildcz forms are often regarded as normal, since night-tenors and 
other fears, mischievous gaiety and sulky gloom ore all familiar enough in 
children ; it is the degree, occasion and persistence of the affect which must 
decide whether it is morbid. 

The psychological crises of puberty are only occasionally affective — 
chiefly self-reproachful depression or agitation — but during adolescence 
the illness becomes more frequent; it seldom, however, calls for mental 
hospital care. Each menstrual period may be accompanied by depression 
or restlessness, usually coming on about two daya before the period. In the 
third decade of life the numb^et of cases steadily rises, and there is another 
peak in frequency between the ages of 46 and 55. The latter, “ involu- 
tional,” cases show the influence of ago strikingly, so much so that they are 
often considered as separate disorders. 

There is little to choose between the curves of age incidence for morbid 
depression and morbid anxiety of whatever degree ; for mania the frequency 
is highest before the age of 30, as also for affective illnesses with a strong 
confnsional flavour. Pregnancy is frequently accompanied by depression 
and agitation ; psychological factors are mainly responsible. After child- 
birth, though there be no septiesemia, affective illness can occur, running a 
typical and often lengthy course. 
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The female climacteric is a lime wheo anxiety usnally mounts, and 
is accepted as an ineluctable effect of “ the change." It may become definite 
illness, persisting even for two or three years. It is doubtful whether there 
is a specific connection between the endocrine causes of the mcnopau-so and 
so-called climacteric insanity ; the melancholia then commg on is like the 
melancholia of five or ten years later, or the melancholia of middle aged and 
elderly men in whom the endocrine changes ate not the same. The influence 
of sex as a whole is obscure. TV'omcn have this illness more than men, though 
the manic form is relatively more frequent in men. The reactivity is often 
greater and the syndrome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in 
the incidence, but the little that is known points to environmental rather 
than intrinsic causes for this. It has been suggested that affective psychoses 
are commonly linked up with high intellectual gifts ; another says they have 
affinity with mental defect. The former statement hns better support than 
the latter, but both probably are fallacies depending on the material selected 
for study. 

Extrinsic.— Physical. — Chiooic toxaemia and acute infections, especi- 
ally inflnenza and pneumonia, can he responsible for the illness. Various 
drugs help to heighten the anxiety to a morbid degree, t.g. alcohol in certain 
circumstances, iosulio, or hyosclne. Cerebral tranma may provoke an attack. 
The list of physical factors could be much added to, but it must be borne 
in mind that wherever a distinctive, rather than incidental, physical cause 
can be found, the coudition posses over into the category of organic 
psychoses. The most difficult cases in practice are those in which there is 
a question of cerebral artcrio-sclerosis or exophtbalmie goitre; the affective 
disorders indisputably due to these two diseases may be quite indistinguish- 
able from others for which there is no such organic basis. The problem here 
is clinical rather than fundamental; since vascular, cerebral, endocrine and 
autonomic functions ace particularly concerned in the mechanism of emotional 
change, certain distoibaocea of the pbjiucal apparatus will necessarily be 
accompanied by many of the psychological phenomena of these emotional 
changes. The depression of paralysb agitana and the anxiety of coronary 
disease are of the same order. The notion that coitus interruptus and other 
sexual practices produce anxiety is unfounded, but they may contribute to it 
by psychological means. 

PtycJiical . — A recent misfortune may be the cause : of such, there is a 
great \ariety, ranging from commonplace to tragic. Any calamity to which 
human beings are liable may provoke an affective breakdown. Sometimes 
it is induced by the insanity of a close relative. However trivial it seems to 
outEideis, the event that 1.18 picriptated an affective attack has been felt 
as a catastrophe by the patient ; there are no records of great and sudden 
happiness causing an affective psychosis. The nearest approach to a specific 
connection between the precipitating happening and the typo of affective 
illness is seen in the anxiety disorders which follow a terrifying experience 
sneh as exposure to shell fire and bombardment from the air ; morbid depres- 
sion following bereavement, financial setbacks or degradation is an under- 
standable response, it is true, but to ascribe the type of response directly 
to the nature of the experience is spemons, since on another occasion it may be 
with hUarions mania that the calamity is met. 
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Sloreover, the experiences of a lifetime -will have determined what calami- 
ties are most felt i they need not be calamities in other people’s eyes at all. 
Experiences, spread over years, are the common extrinsic cause of the more 
chrome neurotic forms of affective illness: this apph'es least to chronic 
hypomania. In these chronic condirions the patient’s own behaviour has so 
much to do with what happens to him, as it were, from outside that to separate 
extrinric from intrinsic is very hard. 

Pathology. — The phyaidogiail changes are characteristic only of 
emotional disturbance, not of morbid emotional disturbance ; and therefore 
they are not of diagnostic value. They consist in lability of blood-pressure 
and pulse-rate, abnormal motility of plain muscle, especially in the alimentary 
tract, carbohydrate diaturhances, variations in either direction of the rates of 
salivary and other secretions, and decreased psychogalvanic activity. The 
changes are variable from patient to patient and are not always discoverable. 
More significant are changes in basal metabolism, weight, sleep and men- 
struation ; loss of weight is the rule during the illness. Irre^arity of menses 
and then amenorzhena often occur. Hypercholestcrinsmia, rise in the blood 
iodine content, changes in the K/Ca ratio, and diminished cellular respiration 
have been alleged, not as yet conclusively. 

The jaychalogical chaniges, in spite of great external differences, have the 
following in common : the morbid phenomena are in accordance with the 
prevailing mood, though not wholly derivable from it ; thought is less pur- 
posivel^ directed to impersonal ends than it would normally be, but more 
purpOMvely to personal ones ; there is a small number of topics of pre- 
occupation in each patient, but bis ways of arranging and embellishing them 
can ne many ; the whole body (or parts of it) often receives much of the 
patient’s attention, because of more or, it may be, less feeling in it (hypo* 
chondi^, depersonalisation) ; misconstructious abound, with consequent 
ideas of self-reference and pcrsccation as well as misidentification ; and 
there is a feeling of inner tension, unrest and excitement, however apathetic 
or care-free the patient’s demeanour. 

The seemingly greater quickness and capacity of manic patients has not 
been confirmed by psychomotor, intellectual and association tests ; hypo- 
manic patients sometimes, however, do better tbsn in tbeiz normal state. 
This can be compared to the effects of increasing doses of alcohol. Patients 
with affective disorder are more irritable and excitable than is normal. 
Time appreciation may be grossly disturbed : personal time seems to pass 
very differently from clock time ; time may seem to stand stUl ; no future 
is conceivable. Perplexity may bo conspicuous, and explanations of this 
in tprma of Gestalt psychology, conditioned refiexes, and toxasmia hare 
been proffered. 

The effects of experience in bringing about this illness cannot be ex- 
plained in terms of a logical and coherent system, unless one accepts the 
premises of that system and infers what cannot be observed. Consequently, 
as there ore several such psychological systems, there are several explana- 
tions. They state the conjectured ways in which inatinctual energy or libido 
may become misdirected because of environmental conditioning, frustration 
and loss. It is possible to eschew such conjectures and at the same time to 
see the conditioning, the threats, frustration and loss tjiat have under- 
standably brought the patient to an excess of sadness, excitement or fear. 
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Symptoms. — Symptoms op Excitement (IIanu). — ^Thcre is excitability 
of mood and movement. The mood is mostly one of jollity, rather infectious, 
but likely to become boring or overbearing ; occasionally it turns to anger and 
resentment. It is labile ; tears will flow readily on some trivial occasion, to 
pass into laughter in a twinkling. 

Thinking is apparently rapid. There is flight of ideas, with successive 
words and phrases loosely connected only by similarities of sound or chance 
associations. Consequently, the patient wanders from the point ; whether 
he can come back to it depends on the severity of his condition. Jokes, 
self-praise, flighty comment on his Burronsdinga, and facile optinusm make 
up the tenor of his ezuhcrant conversation. Nevertheless, the number of 
topics he touches on in the coarse of the day is often more limited than if he 
were in normal health : he reverts to a few matters over and over. He may 
criticise himself, with cynical bitterness or humour, as he criticises others ; 
he may talk a lot about bodily disturbances, e.g. his varicose veins or his sore 
throat. His mood and esptesuon ate consonant with what he says. He is 
distractahle, herein eeenung at the mercy of his sensations and of every 
small detail, whether it be inside himself or, as is more common, connected 
with things about him. Judgment ts impaired. 

Delusion* are less common than distortion* and misstatements. People 
ate wilfully called oot of their names, events misrepresented, bodily sensa- 
tions exaggerated, and accusations of iU-treatment or persecution irresponsibly 
preferred and sometimes long perristed in. The more confused and exdtea 
the patient, the more likely to be deluded and even hallncinated. htost of the 
seeming hallacinations are /ofons de farlat or illusions ; sometimes the patient 
is, as it were, pretending or acting the part of a hallucinated person. 

Aetivily is exaggerated, and in severe cases incessant. Its object may 
change from moment to moment, but sometimes the main end is kept per- 
tinaciously in view. The patient, if tactlessly thwarted, gets angry, sulky 
or violent. He feels very strong, sod seems untiring. He has many schemes, 
of an optimistic cast, and, in the couiso of putting them into action, may be 
estravagant, inconsiderate or Intetferaig. Bexnal excesses or dronkenness 
may occur and bring much barm, especially when the patient is a young 
woman. Troubles with the police arise through sUiy pranks or self-confldent 
exploits. 

Sleep is brief but deep. In the early and mild stages the patient looks 
exceptionally well, but after weeks or mouths of over-activity and little sleep 
he looks exhausted, with sordes on his lips, hoarse voice, drawn skin and 
perhaps less total activity but many unfinished little movements. Food is 
welcomed in the mild staees ; when the activity is tie patient does not 
give himself time to eat, but plays with hxs food or is continually diverted to 
something ebe. Sexual desire is at first heightened but potency less. 

The symptoms vary widely in degree. Mild hypomania may be an 
enviable time of well-directed expansive energy, unencumbered ky come 
habitual restiamts ; gross mania may be a delinons, hallucinatory condition, 
with incoherent talk and little free activity. 

STMPTOlfa OP Depression. — In the early stages or milder forms, the 
patient finds concentration and recofleetion difficult, he has less interest and 
pleasure in life, feeb that thb world is unreal and himself changed, he 
dreads effort or responsibility. 
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The mood is one of grief and miaery, looldng in every direction for material 
to feed on. The past supplies peccadUloea or graver lapses ; what b wretched 
■ in the present b dwelt on inordinately; the future is foreseen as hopeless 
min. Anxiety is mixed with it, often in extreme degree. Weeping is less 
common in the extreme forms. The patient’s expression usually conforms to 
hb affect. 

Thinking b more difficult. Thb “ retardation ” in thinking shows itself 
as incapacity to deal quickly and purposively with impersonal topics, while 
brooding on personal matters goes on, with a press of inner activity, a ceaseless 
roundabout of painful thought. The making of decbions is dodged. Con- 
versation may become meagre, even monosyllabic, though some patients are 
ever ready to tell their troubles. The content of their thought rs sombre — 
the product of ruthlessly unfair examination of their frailties and mi^ortunes. 
Some criticise themselves remorsefully or with cynical detachment ; some 
bewail their losses ; others abandon themselves to resigned and world- 
shunning despair. There are many varieties of mbery, and melancholia 
Iniows tnem all — as many varieties as can be made from the experiences, 
character and imagination of a hnman being. Consequently they reflect 
the moral, economic or hygienic standards of what is good and bad that are 
imposed on us by modem society and onr particular education. 

Delusions occur in proportion to the depth of affect ; they are the extreme 
form of the doubts or preoccupations just mentioned. Patients often ductnate 
between uncertainty and conviction about their troubles even daring the 
same day or the same convereation. Insight may be good and judgment 
sound, when the affect b not overwhelming. The delusions are the product of 
the depression, which b primary ; they are not its occasion, though often 
adduced as that. Most of them concern the future as well as the past ; 
anxiety b prominent. Wickedness to be visited with damnation ; secular 
crime to be pniushed in thb world ; loss of property that will mean starva- 
tion and beggary for one’s family ; mortal or corrupting dbeases — these are 
tbe common substance of delusions and are often commingled. For example, 
some patients blame themselves for having caught venereal disease which 
will expose them to tbe loss of their job and of their hope of salvation, exclude 
them from decent societr, and do loathsome damage to their bodies; no 
evidence, no argument shakes the erroneous belief. The delusions may be 
grandiose in that the patient affirms himself the chief of sinners, no one has 
ever been as wretched or wicked as be, he a.one has done the nnpardonable 
sin ; or they may be of a minimbing sort — nobody cares about him, he b of 
no account, let him go into a comer to hide, people despise him. Thb iast 
belief is often understandably associated with ideas of reference or persecution 

people make contemptuous gestures or remarks as he passes, they set 

detecuves to watch him, they tell each other how bad he b. He accepts thb 
almost always as his desert, though occasionally there may be overt resent- 
ment. Apart from thb resentment, his beliefs derive understandably from 
his affective state. There are, however, features that betoken undercurrents 
at variance with the professed attitude or delusions. Thus many depressed 
patients, professing bnmiUty, are importunate in their demands on those 
around them. 

Such hallucinations as occur are in keeping with the patient’s affect end 
are of much the same nature as the delusions, though expressed more in 
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perceptual tenna. People are mafeing derisive remarks, Iiia bod7 gives off 
foul smells, food has a different and ^sagtccable taste — itjs often tne mode 
of expression rather than of subjccrive experience that decides whether these 
are hallucinations or delusions. This is notably the case vrith hodily pre- 
occupations, when, for example, patients report their food to be stagnating 
in their belly, their skin dull or fetid, their eyes impaired, their head empty. 
Much of this depends on dcpcrsonallsation, in which the body os a whole feels 
bereft of life and feeling, and emotional deprivation or emptiness is trans- 
lated into bodily experience. In mild forms of depression there is no question 
of delusion or hallucination, and often no recognisable content to tbe gloom; 
the patient cannot say why he is sad. In the mote chronic forms a settled 
and partly justified couviction about Ul-hcalth, present troubles, and the 
dark future prevails ; the ideas may be obsessional and partly divorced from 
the prevailing affect. 

Activilj/ is limited, thus contributing to the “ retardation.” The more 
severe the depression the less does the patient do, unless the concomitant 
anxiety makes him restless. It is possible, however, for a patient to be 
depressed without “ retardation.” In typical cases facial e:^reasion is rather 
fixed and movementa delayed, as though done against resistance ; more or 
less complex activities, dressing, say, or writing a letter, take unduly long- 
Tbe most extreme form is stupor or lack of all spontaneous activity ; it is 
seldom absolute. Patients rarely become wholly indifferent to cleanliness in 
defalcation and micturition. 

Suicide is the greatest danger in depression. Whereas manic parients 
thoughtlessly do themselves harm or get into a fight but do not try to get 
hurt, depressive patients are often bent upon doing away with themselves. 
The risk is not proportionate to the degree of depression ; many very retarded 
and melancholy patients make no attempt, while in depersonaused mild cases 
a fatal outcome is not uncommonly brought about thus. Thera is consequently 
much risk during the phase of improvement — often more risk then than during 
the preceding severe “ retardation.” Deliberate self-mutilation is rare. 

Sleep is bad — hard to come by, light wid uurefrcahmg. The appetite is 
bad too : food may be constantly refused for this reason. Commonly also 
the patient eats too little because of feelings of fallness and other discomfort 
in the abdomen, or because of delusions about his bowels or his food. ‘Mild 
constipation is common, but is often given much exaggerated importance by 
the patient. The tetigju diminishes, chiefly, but not by any means wholly, 
because of insufficient intake of food. Dady fluctuation in the general con- 
dition, with Improvement towards evening is common. The skin may be dry 
and s-allow, and in some severe cases pigmented, as it is in pellagra. Menstrus- 
tion may lessen or cease ; sexual desire is much less. There may be autonomic 
disturbance, generalised or limited to a single system. 

Here, too, there ate wide variations, between the mild ” nenraathenic " 
and the grossly deluded mel^cholic who craves death. There is every 
gradation between the two extreme, and a single case may daring ita course 
exhibit them all. 

SvuvTosis OP Anxiety. — ^Thc mood tangea from uneiuiness to panic- 
stricken terror. It may be on abiding or a recurrent state. Though chiefly 
turned to tbe future, as fear mustalways be, it rests on past experience, often 
painful and largely repressed, and it reverts to the past to account for the 
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troubles in store. Herein, as with rationalisation and some other psychological 
devices, there is evident a strong desire to make thin^ understandable in a 
causal nexus — a tendency to be found not only iu patients but also in those 
who observe them. The patient’s expression varies with the strength of his 
fear. 

Thinldng is troubled, the disorder showing itself in speech somewhere 
between frightened dumbness and the voluble talk that seems designed to 
cover np embarrassment and disquiet. The patient can seldom follow a train 
of thought for long witbont a limited number of preoccupations forcing 
themselves in. How far this interferes with daily Ule or set tasks depends 
on the amount of anxiety, as does also the impairment of judgment and 
insight. The content of thought is as manifold as in depression, every normal 
matter of human concern enters into it. Fears centring strictly on a few 
special topics, e.g. the feat of being run over in the street, may be to the fore ; 
the fear oi insanity is particularly common. 

BdusioM arc frequent in toe grosser (otzns, which arc most strikingly 
though not exclusively seen, in patients of late middle life. They may say 
that their bowels are stopped up and their bodies about to rot ; their enemies 
are waiting to tear them to pieces ; their families will be tortured ; their 
names abhorred foe ever. Hell, they are certain, awaits their soub though 
their bodies cannot die ; time stands still and no redemption is possible. 
There arc many delusions less extreme than these mainly hypochondriacal 
and nihilistlo ones; beliefs that employment will be nnobtainable, or 
that the patient will be victimised for having had such an illness. Hallucina- 
tions can occur : at the height of fear every sound and sight and smeU may be 
misinterpreted as meaniug some pain to come ; but most of this is illusional 
colouring of actual percepts. Depersoualisation is common with all degrees of 
anxiety. 

Activity is much disturbed. There may be sudden attacks of panic in 
which the patient rushes blindly out into the open, or aimless wandering, 
ceaseless agitation, with movemeots especially at the small joints — wringing 
of the hands, rubbing the face, pickjng at sores, pulling out hair. Starting 
many tasks and finishing none is as characteristic of anxiety as of mania. 
Anxious people are distractable : their eyes follow a trivial movement — a fly 
walking on the window-pane — though they only comment on it when some 
interpretation that chimes with their mood cau be fitted ; their ears are 
sharp for hints of alarm. During an attack of anxiety with strong somatic 
repercussions activity may be completely interrupted — so-calfed collapse — 
while the patient, terror-stricken, expects his death ; alternatively he may 
tun for air ox help. Very agitated patients may lie or sit in semi-stupor, with 
starting eyes and parted lips, incapable of speech unless under some strong 
stimnlns. 

Suicide is uncommon in those with episodic, lughly somatic attacks of 
fear, and in those with chronic mild hypochondriacal onxiety, but not 
infrequent in the grosser forma and in those mingled with depression. 

Steep is bad ; in the mild forms tho patient may bo afraid to fall asleep 
because of bis horrifying dreams and the terror into which he suddenly 
awakes. 

Sudden highly somatic episodes of anxiety are common : the patient 
feels his heart palpitating, his bowels tunung over within him, he sweats. 
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Ws limbs tremble, bis mouth is dry, he feels he will fall or collapse or die ; 
he turns pale, his pulse-rate changes, usually becoming more rapid, his blood- 
pressure rises, he may want to open his bowels or pass his urine. When 
anxiety is long-standing and severe, such attacks are rare. It is possible for 

K ' 1 of this general affective disturbance to be isolated, and to occur with 
conscious anxiety, as in muco-membrnnous colitis, effort-syndrome, 
aerophagy, neuiotio indigestion, enuresis, impotence, ejaculatio pnrcoi, 
psychogenic asthma, hyperidtoaU. The fectots determining such special 
emphasis on one or other system are partly physical (some organic defect or 
innate functional anomaly) and partly psychological. In anxiety thyroid 
enlargement can occur ; weight falls off ; menstruation is irregular or ceases ; 
the deep teflexea arc vciy active. 

Diagnosis. — Typical cases are easy to recognise. The common errors of 
diagnosis lie in: (1) Missing organic disease (c.i;. general paralysis, cerebral 
arterio-sclerosis) j or the converse {e.g. mistaking the more expansive manic 
paUent for a general paralytic). (2) Forgetting how mixed the e^mptoms of 
mania, melancholia, and anxiety may be, so giving rise to atypical pictures 
that ma^ he mistaken for echizophrenia, if too superficial an ezaminution or 
too static and rigid a diagnostic criterion be used. (3) Forgetting the influ- 
encea of age, general personality, and milieu on the content of a patient’s 
mind, Ids having lived among spiritualists may lead to deceptively 
fantastic statements. ^ (4) Expecting to be able to diagnose solely on pre- 
senting symptoms, without regard to previous history and constitution; 
the tevetse is also to be avciaed. (5) Expecting diagnosis always to lie 
between distinct entities which could not possibly be nuxed together in the 
same person, as though hysteria were incompatible with affective psychosis, 
or both of these with echizophrenia ; in fact, they often are mingled. This 
is not to make hght of diagnosis, whidi gives the pOTchiatrist much 
knowledge that he cannot gain from study of the individual case before 
him. 

Nothing in the mental state of a patient with affective disorder may 
enable one to exriude an organic ba^ such as general paralysis or cerebral 
arterio-sclerosis. This decision nmst turn on the physical findings. The 
problem becomes simpler when signs of dementia supervene. (See p. 1857.) 

From schizophrenia, diagnosis depends on a picture of the whole illness, 
on the presence of cbaracteristic thought-disorder, incongruity of affect and 
bizaneness of behaviour, as well as on the previous personality and constitu- 
tion, rather than on any positive features of affective psychosis ; the remote- 
ness and unconvincing manner of the schizophrenic, so hard to describe but 
almost conclusive when lecogmsed, may help. Later, when complaints have 
become empty and repetitive to the point of stereotypy, and catatonic 
aymptoms mix with the anxiety, diagnosis is easier. As between Bchizo- 
phrenic and manic excitement, the setting in which the excitement occurs is 
almost mote important than the jrrima Jade symptoms. In young p«>ple 
echizophrenio features may often be found without their being of much 
significance ; in the elderly what seem to be catatonic features may rest on 
an organic cerebral basis. The more cMily one can get in touch with the 
patient, enter into his mood and understand what he saya and does, the more 
IS it an affective, not a schizopbrenic disorder. The range of benign affective 
phenomena is wider than a textbook description can convey. 
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Tiete is uo need, except fot admimstintire purposes, to try to diagnose 
affective psychosis from psychogenic depression, cyclothymia, anxiety 
neurosis, neurasthema, or mvolntional melancholia ; these are only sub- 
divisions of it, in which the age of onset, reactivity, severity, or chronicity 
of the condition is being stressed. Periodic recurrence is sometimes made 
the hallmark of affective psychosis ; this historically iotaresting point of 
anew is hard to apply, because so many patients have only one definite attack 
m their lifetime, and because periodicity can be striking in other conditions, 
such as obsessional disorder and schisophrenia. 

From obsessional disorder the diagnosis may be difficult when there is 
localised anxiety or depressioa with sharp content and good insight ; so 
closely alike arc the conditions, that some authorities would include obses- 
sional disorder also in the manic-depressive group, thus disposing of the 
diagnostic problem. It is best, however, to keep them distinct, and to dis- 
cover in a particular case whether the characteristic subjective rejection of 
the obsession occurred at its first appearance ; often the anxious or depressive 
patient at the beginning has accepted the thought which accords with his 
affect, though later ho struggles against it and may disclaim it. Genuine 
obsessions, however, are common in affective psychoses. 

Course and Prognosis.— The varieties of outcome and sequence arc 
many. They depend on the balance between particular intrinsic and extrinsio 
causal factors in each case, and on the extrinsic factors which are brought to 
bear on it in the form of treatment. The more typical the illness, the surer 
the recovery in favourable circumstances. 

A history of definite affective psychosis in a parent or grandparent points 
to recovery from the attack, but it is unsafe to infer the course of the illness 
from hereditary data alone. A well-adapted personabty and a pyknic build, 
a history of similar illness followed by complete recovery, a fairly sharp and 
fairly recent onset, and precipitation by external troubles which will not be 
likely to continue are all of them points to the good. Advancing years make 
the prognosis poorer, but a first attack of melancholia in late middle life, 
if there be no vasciilax disease, eventually clcara up in two-thirds of the cases ; 
convnlsant treatment has further improved the prognosis for this group. 
Bodily changes are often the best indication of coming recovery. Improved 
appetite and regularity of the boweb, cessation of anxiety symptoms, clearing 
of the complexion, increase of weight and return of menstruation may be 
noted, even before any increase of activity and long before any admission of 
feeling hotter can be got from the patient. 

A first attack of excitement or anxiety will seldom be the only one ; of 
depression it may. Periodic depression and anxiety is less likelj' to cease 
in middle life than periodic excitement. The occurrence of hallucinations or 
delusions is in itself of little consequence prognostically. A transition from 
anxiety to depression or mania, and from mania to depression, or vice versa, 
is commonly gradnal. Only in predominantly reactive attecks can one 
surmise bow long the illness will last, or when another attack is to be feared. 
After recovery complete insight into what happened during the Mness may 
not be attained, especially by resentful manic patients, melanchohcs who 
ate sensitive and suspicious, and agitated patients who feared personal harm. 

fifecerslised eomadc dbiarbaoees, e.g. Joss of weight, especially if a^e 
and brief, ate of good prognostic import, other things being equal. The 
6o 
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more the somatic preoccupations or symptoms arc diffused over a period of 
time and localised to one system, the poorer the prognosis ; this, howerer, 
does not apply so much to chil^en os to adults. Hypochondria and de- 
personalisation suggest a long illness, &a do nihilistic delusions [e.g. denying 
that one’s bowels are opened at all), and, to a far less extent, admixture of 
hysterical or schizophrenic features. The more the psychogenic causes hare 
been obviously operative for a long period, the greater the tendency to 
chronicity. In the more chronic forms or after a senes of attacks, there may 
be impaired initiative and judgment, irrcsolutcncss, dnilneas, and social 
deterioration — none of them conapicnous. Puerperal and pregnancy psychoses 
have a good outlook. The milder forms of anxiety and depression, if not 
already chronic, respond well to treatment, especially to psychotherapy. 

Death may occur from suicide, insufficient food, and intercurrent ^ease, 
especially pneumoma. 

Treatment. — Prophylactic. — Genetic prophylaxis is occasionally 
possible, as when two persons with defimte affective disorders marry cacn 
other and are advised not to have any children. Pules of thumb do not 
apply in this matter ; it is wrong to tell a patient he should marry or not 
marry, procreate or not, unless one has been able to weigh the dubieties of 
our genetic knowledge, the pedigree of the patient and all his transmissible 
quahties with an informed and cautious judgment. 

Individual prophylaxis is not usually practicable ontil after symptoms 
have appeared which brmg the patient to the doctor ; social prophylaxis and 
child gudance may, however, have value in staving off or mitigating affective 
illness, especially in those who are temperamentally very responsive to adverse 
circumstances, e.g. in their domestic life, their upbringing or their employ- 
ment. No satisfactory evidence is forthcoming that such measures can fore- 
stall the grosser affective disturbances, necessitating mental hospital cate, 
which occur in highly predisposed persons. In so far as one finds that environ- 
mental factors (c g. heavy responsibility, unemployment, or sexual frustra- 
tions) have been important in provoking an attack, advice on these matters 
may be helpful 5 it may he practicable by psychological and social treatment 
during the nealthy interval to do much good in this way. But some cases, 
in wmeh intrinsic factors seem all powerful, are proof against such measures, 
and in any case it is not easy to persuade the patient when he is well again 
to put himself for a long time in the doctor’s hands. 

Teeatsient or the Actdal Illness. — It is convenient to consider 
separately the acute major forms, and the minor more chronic cases. 

For the former, the treatment other than by convulsions is directed to 
safeguarding life, relieving distress, and ptoviding the heat conditions for the 
emotional disturbance to subside ; the situation is like that in tuberculosis 
or typhoid fever. Exhortations to “ pull yourself together ” are as out of 
place as advice to take a voyage or an argument about the delusions. If the 
attack is sufficiently severe to unfit the patient for ordinary duties, treatment 
at home b probably inadvisable. Although in such attacks all argument b 
futile and active psychotherapy harmful, yet the loss of relation between 
current experience and emotion is never ab^lute ; there is virtue in separating 
the patient &om real trouble and distressing associations, reassuring him. 
giving him firm, kind management. The essential combination of these, and 
especially the last, b rarely obtiunable at home. The patients, however 
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boisterous or suicidal, usually recognise their need of treatment and are 
wdlmg to enter hospital voluntarily. They should not transact any busmesa 
if it can be helped ; their judgment may be too much disturbed, they lay up 
trouble for themselves. Continuous narcosis sometimes curtails an attack ; 
it demands experience and care. 

Convulsant treatment is valuable ; most of all for involutional conditions, 
least for mania. Among involntional patients those with baseless suspicion 
and resentment respond less well than the self-reproachful and agitated. 
It is still uncertain how much beneSt can be obtained m younger patients with 
acute affective disorder ; many of the figures purporting to show that in 
mamc:deprcssiv<s (thus distinguished from involutional melancholics) the 
recovery rate after convulsant treatment is also high, have been compiled 
from a series of patients the majority of whom had reached later middle life 
and might therefore have been properly classified as involutional. It is, 
moreover, difficult to evaluate recovery rates for this purpose in a condition 
in which recovery is often obtained by other therapeutic methods, such as 
would probably have been employed along with the convulsant treatment. 
TVhereas in the depressive conditions of late middle hfe there can be little 
doubt about the general superiority of convulsant treatment to any other 
available method, in the affective disorders of earlier life it b only by the 
effect on the duration of the attack, and the subsequent frequency and 
severity of attacks, that the efficacy of convulsions can be judged; the 
restricted information available docs not give any conclnsivc general answer, 
though it is evident that, on the one hand, some young patients have then 
attacks of depression promptly cut short by this method of treatment, 
whereas previous attacks not treated thus had lasted for many months, and 
on the other hand some of them soon relapse. For manic patients it is on the 
whole disappointing. 

Convulsant treatment by the electrical method is preferable to chemically 
induced convulsions, because the Ct is shorter and less violent, and is not a 
distressing experience from any repetition of which the patient shrinks with 
horror, as often happened after a cardiozoi lit. In this connection, it is 
important that the p^chiatrist should not use subconvulsant doses if he can 
help it. The number of fits required varies from patient to patient but 
it U unwise ever to give a total of more than twenty fits. Patients with 
circulatory or pulmonary disease should only be allowed to have convulsions 
after the risks have been fully weighed. In order to lessen the chance of 
spinal or other (esettax, ssecbaaicat devixs and cbemicai interrentioa 
(curare, spinal anaisthesia) have been employed. 

For the depressions of middle life couvmsant therapy has enough success 
to justify calling it a specific method of treatment. By the electrical method, 
fits lasting less than a minute are induced three times a week ; not more than 
ten fits are usually required. A relapse may necessitate repetition of the 
treatment. Fragile bones or vertebral deformity should preclude use of the 
method, unless special precautions are taken and the dangers made known 
to the patient or his responsible relative. Only in exceptional circumstances 
should the treatment be given os on outpatient procedure. It is capable of 
causing temporary, and perhaps permanent cerebral damage, though as a 
rule the forgetfulness or disturbance of consciousness which may follow the 
fits soon clears up. In spite of the rimpUcity of the actual procedure — hardly 
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more complicated tlian tuming on the wireless — the tiro can do great harm 
with it hj selecting patients who are unsuitable on either mental or physical 
grounds, by giving too many or too few fits, and by neglecting meth^ of 
preventing fracture and other consplications. Patients with severe agitated 
depression sometimes are mneh improved by frontal leucotomy ; in a series 
of 77 such persons operated on, 52 are reported os showing relief of symptoms 
and good social adjustment G months or more after the operation. 

Prolonged bat^ — for 8 or 10 hoora daily at a constant temperature of 
9 d° to 9S® F, — have much value in aUayiug restlessness, whether of the 
manic or the anzious kind, especially the former. They have the further 
merit of ^miniahing angry contact with other people, permitting fairly 
free movement and lessening dir tineas, besides promoting Bleep. 

Drup are indispensable. The fear of habit formation shonld not prevent 
hypnotics being given when there is persistent insomnia. Barbiturates, 
phenobarbitone or paraldehyde often eomcc : it is well to ring the changes, 
to prescribe the baroitoiate m divided doses, and in each cose to diminish the 
dose without the patient’a knowledge. For severe aimcty bromides, opium 
(e.g. aa papaveretum) and hyoscine may be helpful ; the risks of the two fatter 
are obvious. As to bromides, the risk is intoncation, which makes the patient 
worse; estimates of the bromide content in the blood and clinical scrutiny 
should pim ent this. Continuous narcosis is valuable, but must be used ivith 
caution because of the risks. Food must be given in adequate quantity 
and kind. The induction of mild bypoglycmmia by insulin each moming 
may be helpful. Artificial feeding, preferably by nasal tube, may be necessary 
beeaose otherwise the patient would die of starvation. The presence of acetone 
in the urine and a faUing weight curve are strong indications that nutrition 
most be attended to promptly. A good nurse rosy sometimes, by unusual 
patience and sense, get over an obstinate tefcsal to take enough food and 
orink, but often nothing prevails against it. Apart from hydrotherapy, rest 
in bed, fresh air, attention to the bowels, ana other measures of general 
hygiene are desirable. 

Suicide is of the first importance. Prevention of it can be better ensured 
by close knowledge of the patient and his day-to-day condition than by 
mechanical precautions, but if be is bent upon it, these may be unavoidable. 
It is possible to make them unobtrusive without nullifying them. Cert^ 
it is that excessive use of bolts and bars can defeat its own ends, and excessive 
supervision aggravate a patient’s misery, his fears, or his resentment. Two 
good rules are : (1) to mscredit the maxim that those who talk of suicide 
never commit it, and (2) to remember that most suicides are surprises. 
Convalescence from melancholia is a risky time. 

Occupational therapy is good, as soon as the patient can be got to co- 
operate ; but it is notrationaltreatment to pester a melancholic, to encourage 
the fretful restlessness of the agitated, or to give the manic patient more 
things to mnddle himself with and destroy. Still, it is often surprising 
to tod how soon, under tactful guidaDce, these patients will enter into ordered 
activity of a more or leas Bimple sort, and how helpful it can be to them. 
DuMg the stage of improvement the same is tme of recreations and social 
activities. Patients should not leave hcHpital till recovery is assured, unless 
it is obvious that the hospital soiroundings and the absence &om home 
and work are an actual cause of tiieir persutent anxiety or dejection. 
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To rercrt to the tntHer lonns, wliicli tend more to become cbiom'c. Here 
manipulatioa of the conditions in tcliich the patient lives at home and at 
work may be conjoined with ps 3 rchological treatment, both depending on 
an apprabal of the canses of hU illness. There is nothing ^tinctive (though 
mnen that takes account of the individual patient's needs) in the psychotherapy 
and social treatment called for (see pp. 1847-1850); ^nger signals must be re- 
cognised as thev occur. Zeal must give way to the real needs and resources of 
the patient, which arc often not appropriate to a drastic or very lengthy 
treatment. Simple measures of inquiry, explanation and reassurance, together 
with smail environmental changes, may have much effect. A fixed regime 
imposed in detail by the doctor is helpful ; this becomes mote and more 
necessary as the affect dwindles in long-standing cases. Hypomania does 
not usually respond to causal treatment of any kind ; it seems to mn a 
largely autonomous course. /Vnxiety may yield very satisfactorily to patient 
psychotherapy and environmental adjustment. 

SCHIZOPHRENIA 

Definition. — The forms of itlneas under tliis name ate so diverse that 
many efforts have been made to dbtribnte them, so far in vain. What is 
common to them all is a detachment from the world without, and a breal^g 
up of normal psychological connections within. The personality is not 
integrated as in normal people; thinking, emotion, and conduct are discrepant 
and morbid, yet there is no impairment of formal inteliigenco such as is 
found, for example, in organic dementia. The obsolescent name " dementia 
prscox ” is not a synonym for schkophrenia, but a reminder of its recent 
nistory. At the end of the last century a large number of patients in mental 
hospitals were found to begun their illness before they were 30, and 
to have passed uldmately into a deteriorated state that looked like dementia ; 
their illness was closely studied, delimited, and called " dementia pKccox." 
When the same clinical picture, however, came to be found in cases that 
bad not such an outcome or onset, the latter criteria were waived in favour 
of a descriptive analysis of the actual symptoms, and along with this larger 
conception came the new word "schizophrenia,” which betokened a more 
psychological approach, and a mote clastic and generous notion of what 
might be included. Theories of causation, psychopathology, and clinical 
boundaries are implicit in any view of what " sciuzophrenia ” really is ; 
consequently, it is still possible for two experts to disagree about what 
should properly be included under this name, yet over the diagnosis and prog- 
nosis of any particular patient they will attain a measure of agreement and 
certainty surprising to those who know the condition only from reading or 
limited experience. 

etiology. — Ikteinsic. — The intrinsic factors are very important. 
Studies of the incidence in twins and in the members of a family demonstrate 
a hereditary factor in a majority of cases. If one of a monozygotic pair of 
twins be schizophrenic, the other is also in 82 per cent, of cases, whereas the 
corresponding percentage among dizygotic twins is only 12-5, The nature 
of the mode of transmission is still in donbt ; a theory of simple dominance, 
with a wide variation in the probability of the inherited characteristic becom- 
ing manifest, seems at pre-^ent the most suitable. It has been suggested 
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tbit people of definitely schizoid pcrsonfllity are heterozygotes for the genes 
concerned, actual schizophrenia teqtmiag that the genes be present in homo- 
zygotic form ; this is as yet conjectural, though some investiptors find about 
as many schizoid psychopaths as schizophrenics among toe brothers and 
sisters of schizophienio patients. 

The constitutional features that betoken an innate predisposition to this 
illness are more of the psychological than the physical kind. The bodilr 
attributes have been said to be an “ asthenic ” (weaiy and lank), “ athletic,*’ 
or “ dysplastic ” build ; but, since these are found in much the same pro- 
portion among healthy people as among schizophrenics, there is little to he 
said for them here. It is, however, certain that“pjrkmo’‘ build (seep. 1881) 
is uncommon among schizophrenics. Slote significant, however, are the 
features of personality, commonly called “ schizoid ” ; they are to be found 
in a large number of cases, thongh not by any means in all. The patient 
is reported to have shown slight peculiarities from his earliest years ; he 
has been quiet, shy, and solitary, a “ model child,” given more to day- 
dreaming or abstract speculation than to ordinary interests and activity; 
sometimes he has been unduly submis^ve and sentimentally affectionate, 
or touchy, suspicious, obstinate, and resentful of advice and control. A 
single ** tjpical " schizoid personality is a myth. It is, moreover, to be 
stressed that a ” frozen ” description of the schizoid varieties of personality 
does not do justice to the true state of affairs : characteristic deviations 
from the conventional norm of behaviour can always be understood better 
if the patient's way of dealing with his circumstances is viewed historically 
as a biography of individual tendencies and experiences, rather than described 
as a bundle of traits. By paying heed to the development of faulty as well 
as healthy habits of response, the psychiatrbt can often see the march ol 
events that led up to the patient’s illness, ond escape too artificial a sundering 
of inherent tendencies from the external happenings by which these tendencies 
have been evoked and given shape and substance. 

ExTBinaic. — The illness sometimes breaks out after childbirth or an acute 
infection. None of the efforts made to inculpate some specific infection have 
succeeded, nor does intoxication in general seem to play any considerable 

K rt m the cansation of sebizopfarenia. The same is true of cerebral trauma. 

ere ate, however, many instances of a chronic schizophrenia snpervening 
on an intoxication, and of Bchizophienic symptoms, especially of the catatonic 
sort, appearing in the course of an organic disorder, such as Oj.!. or 
encephalitis lethargica. In these, the same structural and functional systems 
must be supposed to have suffered impairment as in the " endogenous ” 
fonns of srsilzophrenjav and it has been particaJariy srgsd that in the chronic 
paranoid conditions that may follow an acute alcoholic psychosis, it is really 
a matter of scluzophiema that happens to be associated with alcoholism, if 
not partly activated or released by it. It is fuitbei to be remembered that 
at least one intoxication, namely, with mescalin, produces a mental dis- 
turbance that is in some respects rimilar to schizophrenia, and that any 
chronic hallucinosis comes in time to look very like a long-established 
schizophrenia, because the possihOitira for abnormality of any human mind 
are few, the deprivation symptoms almost nuifonn, and onr methods of 
clinical examination imperfect. Endocrine disorders, especially of the 
gonads, have been held responsible, and atrophic changes are reported in the 
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testis, especially in those patients whose echizophrenia came on early and 
processed very fast. 

Recent mental stress may sometimes be the starting-point of an attack, 
but in a considerable proportion of these cases the reported overwork, dis- 
appointment in love, or other painfnl experience, is found to have been a 
product of the already existing illness, or the last of a long series of dis- 
turbing events. No recent experience is ever sufficient to account for the 
illness without regard to intrinsic causes. Nor is any remote experience 
either. No matter how searchingly the patient’s life be resurrect^ and 
analysed, it is scarcely ever possible to discover that anything happened 
to him which would have led to his adopting a schizophrenic way of shunning 
daily life unless he had been somehow disposed to it from the beginning ; 
although, of course, much may have happened to him that has strengthened 
and fostered the disposition. 

Among contributory factors, age and sex are noteworthy. An onset 
after the age of 40 is tmeommon. In three-qoarters of the cases that later 
exhibit the characteristic chronic syndrome, the ilbess begins between 
15 and 25. The condition may become overt in children before puberty. 
Men are mote often affected than women — in the proportion of 113 to 100, 
according to the largest available statistic , the matter is dubious, however, 
because of the different standards of diagnosis used. 

Pathology.— Physical. — Histological changes in the brain are not 
cbaracteristio ; it is doabtfuJ if they are even freonent. A cellular loss in 
the third and fifth layers of the cortex, with lipoid accumulation, has been 
found, but it occurs in many other conditions. Swelling of the ohgo-dendroglia 
has been described in bram tissue obtained at biopsy. Many claims about 
cerebral pathology, and the chemical and physiological changes in schizo- 

E hrenia hare now been discredited, so that al/ findings in this difficult field 
ave come to be matters of suspicion. Vanations in the same individual 
may be wide. Investigations have purported to show : — a disturbance of the 
acid-base equilibrium towards the acid side, with a diminished excitability 
of the respiratory centre to carbon dioxide ; lowered rate of oxygen con- 
sumption; polynria; diminished gastro-intestinal motility; poor response to 
epinephrin, insulin, and dinitrophenol; abnormal heat regulation; anomalous 
capillaries; decrease or sluggishness of total blood-volume; slowing of the 
arm-to-carotid circulation time ; and impaired hver-function, fudged fay 
detoxication of benzoic acid. These findings have not so far been contro- 
verted; they represent disorders of metabolism and regulation which may be 
partfy a concomftant of tfie cfianictcristic ment'af (fi'sotder, and partfy an 
effect of it, t’.e. they may be essential physical disturbances in the illness, or 
may be secondary to the abnormal, often inert life the patients have led since 
they became ill. There is no ground for supposing them causal. 

Some inferences have been drawn from the similarity of catatonia to the 
extrapyramidal syndrome that can bo produced in animals by bnlbo- 
capnine ; the argument from an.a!ogy cannot be pushed further than to 
say that certain functional systems are available in the brain, which are 
sometimes involved in schizophrenia, as they also may be in poisoning or 
in encephalitis lethargica, G.P.I. sad other diseases. 

Very significant are the well-attested metabolic findings in the rather rare 
cases of cyclical catatonia. In these the nitrogen balance varies periodically ; 
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with alternating phases of retention and ov«r-excretion, corresponding to the 
mental change from excitement to stnpor or vice versa. By means of thyroxin 
a thorough emptying of the patient’s nitrogen store can he brought about and 
anhaequent nitrogen retention prevented, thus leading to clinical improve- 
ment. The correlation between metabolic happeninga and clinical condition 
in these patients is now established. 

PsYcnoLooicAL. — The large and inconclastve literature on the psycho- 
pathology of schiaophrenia is of five main kinds, namely t 

(1) Minute description of the phenomena observed, and abstraction from 

them of general principles of disordered function. 

(2) Experimental stuay, chiefly quantitative (c.p. psyeho-galyanic). 

(3) Studies of artificial hallacinatoty psychoses [e.g. mescalin intoxica- 

tion) and parallel experiences. 

(4) Comparative study of animals, children, poets, primitive people, etc. 

(5) Intmtivc or speculative interpretatioo- 

It will be obvious that these methods overlap and that they differ widely 
in acceptability and nscFulness. The findings of almost all can sound 
plansible, when stated in general terms ; discrepant or abstruse, when 
stated in detail. Their exposition toudhes on the most intricate problems of 
normal and morbid psychology, ond therefore is highly technical and os- 
suitable here. A working hypothesis for clinical purposes is that in schizo- 
phrenia there are inherent faulty habits of reaction, whose severity and 
peisistence depends largely on education and other external ciicumst^ea. 
These faulty reactions arc characterised by a deficiency in the function of 
synthesis, so that there is an inco-ordination, “ intrapsychio ataxia," as it 
were, a splitting op of the mental life, which justifies the name " Sohizo- 
phrenia." Thereby the whole psychic life of the patient, cognitive, emo- 
tional, and conative, is changed in a way that is alien to normal under'- 
standing. We can observe the change but cannot enter into It or describe 
it adequately in terms of our own experience, as we mostly can depreseiou, 
manic excitement, hysteria, or obsessions. It shows itself also as a tarning . 
away from the contacts and realities of daily bfc, a preference for what the 
mind can supply from its own stores, however morbimy, rather than for the 
current expenence that the outer world aflbrds. 

Symptoms. — Schizophrenia may be regarded for clinical purposes as a 
form of maladaptation in which there are certain characteristic defects of 
inner harmony and consistency in behaviour, thought, and emotion. These 
are rarely seen in childhood, but from puberty onwards they may appear ia 
varied combinations (often in persons who for years have been introspective 
and unsociable). There is discrepaacy between mood and utterance, dis- 
turbance of conduct (briefly summed up as catatonic or hebephrenic), self- 
absorption and incapacity for austained thinking along normal lines. A 
guarded or artificial demeanour conceal these essential features, whereas 
they may be conspicuous in a florid or “ deteriorated ” case. Hallucinations 
and delusions may fill out the jnetuie ; afiective or other morbid types of 
reaction may complicate it. 

The onset is not always abrupt. There is often a long history of pre- 
liminary symptoms in which It is aibitiaiy to decide where personality has 
merged into illness. Complaints of headache, weakness, anxiety attacks, 
loss of appetite, and dysmenorrhina may have accompanied slight oddities of 
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behftviour, such as rudeness or apparent absence of mind and indecision. 
The patient may have felt an alamung change in himself, in his capacity to 
think and feel nonnally, and been notably depressed and ansdous. Ideas of 
persecution or of exaltation may occasionally escape him, or he may have 
become stilted in his talk and shown other affectations and mannerisms. The 
more gradual the onset — and in many cases it has spread over many years — 
the more unlikely is it that it will have been recognised as morbid. 

The commonest or basic symptoms are: (1) Disorder of thinkmg. 
(2) Emotional incongruity. (3) Hallucinations. (4) Disturbed impulses 
or conduct. From these can be derived most of the other symptoms, such 
as delusions, feelings of influence, autism, catatonic phenomena, anomalies of 
speech, negativism, and the rest. 

The disorder oj (hinlnng is a characteristic and central /eatnre. Tie 

E atient cannot command the whole range of an act of consecutive thought ; 

e misses the point, fastens on details and brings in Irrelevant associations 
which are correct in themselves, but which divert him from the main end of 
his original process of thought ; consequently his thinking is incoherent, 
rambling and jumbled. He brings together the most far-fetched topics, so 
that the connections are sometimes so snperiicial as to be empty of meaning, 
and at another time profoundly influenced by symbolism and highly in* 
dividual values. The usual logical sequences are ignored : cause and effect 
are interchanged ; temporal, spatial, verbal, and accidental relationships are 
unduly turned from aostract to concrete, treated os grounds of identity, 
played with or flouted. Things linked only by analogy and chance associa* 
tion are taken to be the same. The condensation of several conceptions in 
one, or transference of a set of attributes to some inappropriate olyeet, 
may become a matter of course, so that only tbe closest knowledge of the 
patient and his sniroundinss will enable tbe psychiatrist to follow his mean* 
vug. It is not necessary, however, that such extreme incoherence bo evident 
in the patient's talk ; ho may not show any at all when speaking, or may 
suddenly obtrude a startling lapse from normal ways of thought which he 
then ignores, jcstlflcs or explains away. Inconsistent thoughts can be 
present together in a way impossible for normal people ; and the same 
object or notion can appear to him in several interchangeable guises, each of 
which would normally exclude the others. Tbe patient himself is often 
aware of his disordered thinkiDg, and may describe it : he feels his thoughts 
are suddenly taken out of his mind, other thoughts, foreign to lum, are put 
into his head, his nund is not his own, his thintang is suddenly interrupted, 
some eztemBl poirer eoateols it. 

The thought-disorder is illustrated by the following characteristic re- 
marks of patients : “ There were bats and bees coming through the window ; 
of course that was because my brother-in-law kept teasing me. He said I 
had bees in my bonnet.” “ If I should return daring my absence, keep me 
here until I come back.” '* I have a lot of forced thoughts. Sly thoughts 
are all drawn-out words, they ought to be pin-pricks. There is an unnatural 
stoppage in my thoughts, too. ... I have heard voices say ‘ He is conscious 
ofnislS’c.' . . . To get my feeling back to normal I feel like changing motor- 
cars into battleships, to be euperior to them.” 

This disorder may only be demonstrable when the patient gets on the 
topic of his delusions ; in other matters he may seem quite sensible. It is 
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not essentially different from what normal people experience during states of 
altered consciousness, e.g. in dreams, or when falling asleep; the schizo- 
phrenic, however, has it with clear conaciousneas, so that a listener often 
feels that the patient is maldng fan of him in giving such transparently 
aLsnrd answers with an air of knowing exactly what he is about. Some 
chronic well-preserved schizophrenica make their living as comedians, the 
audience much enjoying the allnsive, half-comprehended nonsense, with its 
background of innuendo and symbolism. Autism, \.e. immersion in his own 
fantasies and preoccupations, may account for much of the oddity and 
detachment the patient shows ; it accounts also in part for his “ negativism,” 
in that he resents any stimulus that interferes with his day-dreams. 

Delusions arise mainly out of the thought-disorder. They are often 
bizarre ; they may occur to the patient with a suddenness of conviction that 
puts them beyond all argument ; and they ate egocentrie in that they 
commonly bring indifferent happenings or people into a special relationship 
with ^0 patient — t.g, he suddenly Imowa that when his cousin yesterday 
said he had been reading about Napoleon’s divorce of Josephine, it was a 
subtle way of telling the patient that hia wife was committing adultery with 
this cousin, whoso name is Joseph. The delusional ideas may not be firm 
conviction, but fleeting notions, readily given up, and based upon some 
casual Instance of the thought-disorder ; sometimes they are schizophienic 
ways of saying something commonplaco— e.p. the patient declares uis wife 
has poisoned him, but when he is further questioned says airily that he means 
she gives him Ui-cooked food which is bad for bis digestion. 

Fixed delusions are, however, common, and are usually of a paranoid 
complezioa : they may develop out of more or less ephemeral ideas of refer- 
ence. They are often intetraised with hallociaations. The patient gets into 
a state of mind in which he feeb there is meaning in everything, something 
13 going on behind the scenes, he b perplexed by all this, and mystified, it 
has to do with him in eomo uncanoy way. Presently, he begins to ** see 
through it all,” sometimes he gives it eome religions or cosmic significance, 
especially if he has much anxiety as well — the Last Judgment b at hand, 
he is to be responsible for the regeneration of the whole world. The delnsions 
ate not always enacted on so grand a stage ; there may be homely fancies 
about neighbours wbo whisper and sneer, or about some bogy like the Jesuits 
or the Jews or the C.IJ). Often, the patient complains that people work 
on his mind, hypnotbe him, influence him for his own good, set about to 
drive him mad or ruin him. Delusions of grandeur may be linked up with 
these paranoid ones (e.g. he b being persecuted because he b the Messiah), 
and may be likewise pedestrian or loftj', according to the patient’s previous 
education and interests, the severity of hb dborder, the copiousness of 
hb fancy, and the amount of normal mental function still in evidence. Here, 
as cbewhere in psychiatry, the symptoms ate a mixed outcome of impaired 
or perverted function on the on® band, and of normal function on the other, 
the btter either reacting to and modifying the disorder, or obtaining freer 
play through it. If, for example, a patient feels hb thoughts being con- 
trolled by some external influence, and he has queer tingUngs in hb body, 
hb conviction that he is being hypnotised, and that some one b playing 
an electrical instrument on to him, must be regarded as a normal attempt 
to find the cause of an almost inexplicable happening. The delusions are 
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sometimes about past events, which ate falsified retrospectively, e.j. the 
patient relates details of his having been a changeling or a predestmed hero. 
Delusions about bodily transformation or disease are frequent, and may be 
complicated and bizarre. 

Patients often do not act in accordance with their delusional beb'efs, 
especially when these are fleeting or chronic ; they may, for example, be 
friendly towards a nurse whom they believe to be persecuting them cruelly. 
But this is, on the whole, unusual in the early or acute stages of the illness : 
a patient will then act on his beliefs violently or in terror ; he may go to 
the police or be driven to suicide. 

Constantly the matter of a patient’s delusions will be found to be intimately 
dependent on his experiences, his emotional attachments and sufferings, his 
struggles and frustrations ; it is impossible, however, by any such analysis 
and derivation of his delusions to account for the fact of their occorrence, 
i.e. for the patient’s choice of this way of dealing with the experiences in 
question. The same is true of the general thought-disorder : e.g. interruption 
or “Hocking" of the train of thought may take place only when some 
emotionally weighted topic, some complex, is touched on. This accounts 
for the place where “ blocking ” occurs, bnt not for the “ blocking ” itself; 
that, Uke the other fundamental disturbances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual defect does not occur. There is usually no clouding of con- 
sciousness. Inteilcctual laziness or evasion is often conspicuous; the 
parient may repeat questions in a musing way, or profess ignorance. Orienta- 
tion and memory are not, as a rule, diffusely impaired, though hallucinations, 
delusions, and lack of interest may interfere with them, and consciousness 
may be ^sturbed in stupor or excitement. Many a patient who has long 
borne the appearance of gross dementia will suddenly show that his intelligence 
is still a sharp instrument : drugs, t.g. sodium amytal or insulin, and inter- 
current disease or shock can thus dramatically reveal how little ground there 
is for calling tins illness a dementia. Schizophrenics often do the unexpected. 
Amnesias, and deliria, when they occur in schizophrenia, may be hysterical ; 
obsessional and hysterical symptoms, like anxiety and depression, ate com- 
patible with schizophrenia, and ate often an intimate component of the 
illness. 

The speech and writing of the schizophrenic betray the extent of his 
thought-msordcr. Stiffness, pedantry, fantastic enphoisms, words of his 
own coining, queer symbols and grammar, stereotyped repetition, and 
infantile twists like speaking of himself always in the third person may be 
conspicuous features of the patient’s use of language. There may, of course, 
on the other Isand, be little or nothing outwardly amiss in his conversation 
and vnitings. In florid or chronic cases the patient may talk in an unnatural 
voice, or without any modulation. Writing may be set forth as though it 
were painting, and the converse : in subject and matter the patient’s insanity 
may be patent, but his treatment of his matter, however odd, is seldom odder 
than some forms of modem art, and it cannot, therefore, be called typical of 
the illness. These anomalies of symbolical representation are as open to 
psychological explanation as are the delusions mentioned above; the 
neologisms, for example, can be analysed up to a point ; and these phenomena 
have enriched our knowledge of the p^chopathology of schizophrenia. 
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THe emotional incongruity is the chief, bnt not the only, sign of distnrbed 
affect. Often the patient himself notices in the beginning of his illness that 
he is less moved by h&bHnal affection, oi even feels hatted towards a parent 
he has loved. The strongest and rarest of hninan passions are not in&equent 
in this illness : ecstasy, mystic communion, despair, horror, agony of death, 
limitless abandon, apothcosb, salvation, are approximate names for these 
exceptional states that are probably indescribable in tbe current language 
of normal people. Apart from these, and much the commonest of the 
affective changes, is apparent emotional shailowness : the patient receives 
moving news without any sign of being touched by it, or his response is 

E functory ; he smiles or looks bored when talking of a recent tragedy in 
own family. This shallowness and incongruity of affect is, however, 
not to be taken at face value. ^Vhat the patient says, and what he means 
with bis words, may be very different ; so may wbat we say be very different 
from tbe meaning the patient attaches to it. It is unsafe to assume that 
the patient’s woras have reference to what is mainly going on in his mind 
at the moment, or that hia outward expression is a trustworthy index of 
his emotional state. Violent emotional ontbnrsts' — of anxiety, rage, love, 
mise^ — can certainly occur in a patient who has lately seemed empty of 
all aifect. The sc^ophrenic patient is nndoobtedly di&ercnt from normal 
people in his emotions, but not in so negative a way as bis seeming apathy 
and lack of affective rapport would sugxeat. His attitude towards the 
same person may change quickly, in accoraance with conilictmg or opposite 
tendencies in himself ; this ambivalence is often understandable in the light 
of bis earlier history. Sometimes the illness leads to a blunting of ordinary 
teservej a lack of reticence, or a levelling down of the gravest matters, so 
that mvolous or cynical indiffetcoco ana impeitarbability are signs of the 
patient’s morbid condition. 

Hallucinaiioni are not so frequent as superficial examination of patients 
might suggest ; many of the patient’s assertions about queer sights and 
sounds are not the expression of vivid perceptions but of passing fantasies, 
imagiaed pla&lwaUy than is uuTuval *, tma is partitulatly of maay 
of the so-called visual hallacinatioos, or of cases where the unreal perceptions 
occur in several senses together. Hallucinations are nevertheless extremely 
common and persistent in schizophrenia : auditory ones occur most often, 
diffuse somatic ones not infieijuentSy, thoscof smell, taste andsigbt more rarely. 

The “ voices ” are sometimes so closely licked with the thought-disorder 
that it is difijcult to tell whether the patient is relating wbat he has heard 
or what he has thought. He may show the intermediate stages between the 
two, declaring tliat people repeat Uia tbou^bta or tbM everythiug that ps^es 
through his mind is spoken aloud inside ms head ; Ids actions are described 
publicly, be cannot go to tbe lavatory without shameless comments. TVhat 
the voices say may be abuse or eocouragement, trivial repetition or threats 
and commands ; this content can usnallj be acconnted for by the psychiatrist, 
when he knows the patient and his history well. The voices may come from 
strange places, e.g from inside the patient’s own cheat or abdomen, and are 
then often accompanied by enrious somatic ballacinatioia, indicative of 
morbid attitudes, both physiogenic and psychogenic, towards parts of the 
body. The latter often occur independently. Queer se-vnal feelings, or 
distortions and impossible growth of TOnous organs, may be reported, ^ey 
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are vwually bound up, as any echizoplirenic symptom is likely to be, with 
deli^ional and emotional componenta, which are partly derived from the 
patient’s experiences and psychological development. The vianal dis- 
turbance, like the gustatory, is more often illusional than hallucinatory, e.g. 
people's faces look fiendish or artificial or transfigured. 

The actions and luring of the patient are often characteristic. Abrupt- 
ness or lack of grace in movement may be seen early ; it can be indistinguish- 
able from tbe fidgety self-conscious hobbledehoy stage of adolescence. The 
patient may pull faces at himself in the mirror, or may be unaware of his 
grimaces. Asymmetrical movements of expression, twitchings, mannerisms, 
queer rituals and tic-like gestures arc to be met with. The meaning of the 
patient’s movements can usually be worked out, but after they have been 
present for long their sharpness is robbed off, as it were, and the empty 
stereotyped movement at last gives little doe to what was once a significant 
emblem of experience and feeling. The movements often seem to become 
automatic, like the “ verbigeration ” of empty phrases in the patient’s 
speech. Negativism, talking and acting beside the point, and bizarre 
escanadcs mav be seen at any stage of toe illness. 

There may be a suspension of movement, or the reverse : akinesis or 
hypcilrinesis. Both may occur in the same patient, who may lie for weeks 
or months in a catatonic stupor, from which he suddenly emerges mto swift 
action. He may cany out some impulsive action and then promptly return 
to bed and stupor ; or ho ma^ become wildly excited and imperil his life 
by his blind and raving activity. During catatonic stupor, patients may 
adopt strange postures, e.g. holding their head off the pillow all day, pursing 
their lips. They may be indifferent to cleanliness about faeces ana urine, 
or actively dirty in regard. Waxy flexibility is tare, but many patients 
are automatically obedient so that they keep up an imposed posture. 

The variety of schizophrenic anomalies of conduct is too great to be 
described here. They must not be assessed absolutely, but always in relation 
to the setting in which they occur. Then they have meaning in the individual 
case, and are not merely so many examples of “ ambivalence,” or “ mutism,” 
or “ negativism.” It is, however, true in this matter also that understanding 
the content of an anomaly does not make its occurrence likewise under- 
standable. hluch of the schizophrenic’s conduct is so close to certain disorders 
of movement in oiganic disease of the central nervous system, that somatic 
mechanisms may bo assumed to have suffered damage in this condition. 
There are three main things to be done with any schuophreoic symptom : 
(1) to search out its psychological origins, and its meaning for the patient 
in his present situation ; (2) to link it up with the other functional disorders 
that he shows ; and (3) to consider its background of physical structure 
and function. It is not always practicable to attempt ml three, nor is it 
as yet possible to do them well, but none can be ignored without detriment 
to a full analysis. 

Often the most significant yet intangdble effect of the illness is upon the 
patient’s pertonalUg. After florid symptoms have died away, or when there 
are no definite symptoms at all, a change in the patient’s wa^ is remarked 
by his intimates. Not only is ho outwardly different— more “ peculiar,” 
Jess understandable and predictable, rather shut-in npon himself, remote, 
with queer values and impulses— but in many cases he is also aware of this 
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change, and ma 7 complain of an inner perversion of himself, a loss of that 
nnity which we take for granted when we say “ I,” or “ me.” Insight in , 
schizophrenia, in this respect and more generally too, may be penetrating 
and just, as many self-descriptions attest. There may also be varying degrees 
of impairment np to gross lack of insight. 

None of the ioHly aymptonw ate charactcrfetic of this illness, though many 
occur. Besides the somatic complaints and preoccupations already mentioned, 

S ";ent3, especially if young, show wgetative anomalies. Thus, vasomotor 
urbance may take the form of cold bloish extremities, exanthema or 
cedema. Seborrhcea is common. Abnormal growth of hair occasionally 
occurs in women. Loss of weight in the acute stages, and fatne.ss in the 
chronic condition, interruption or irrcgnlarity of menstruation, and fluctua- 
tions of temperature may also be observed, especially in catatonic cases ; of 
the schizophrenic states, stupor is the richest in demonstrable bodily changes. 
Fleeting neurological signs, e.g. nnpUlary anomalies, may bo found. In 
states of acute excitement attacks of unconsciousness may occur, but 
epileptic seizures are very rare. 

Vabieties. — ^T here are three main forms — catatonic (with acute out- 
buista) ; hebephrenic and simple (early onset, chronic towtse^ ; paranoid 
(fairly late onset, delusional). They are not exclusive categories, and it is 
usuaUy profltless to try and apportion a doubtful case to one or the other. 
They do not correlate closely enough with outcome to be of much use 
climealiy. 

In nehephrenia, the least common ^’ariety, delusions and hallucinations 
are inconsiderable, but abnormal conduct is to the fore i the patient may be 
silly and mischievous, abruptly eccentric or Inert and without initiative. 
The illness may progress without acute episodes (“ dementia simplex or he 
interrupted by phases of excitement or obvious insanity, wmcb subside, 
leaving the patient worse than before. In catatonia, the moat favourable 
variety, the symptoms are plain even to the layman : akinetic or hyper- 
Hnetio states may appear and subside quickly, sometimes for good or for 
several years. There ate usually, also, characteristic disorders of thought 
and emotion, which may clear up when the stupor or the excitement does. 
In the paranoid form, generally rather late and insidious in its development, 
but less damaging to the personality than the hebephrenic, partial systematisa- 
tion of the delusions is common in the earlier stages, but may be laterswallowed 
up in the general thought disorder and deterioration (‘' dementia paranoides ”) 
The more nizarre the delusions, the more likely is aflective emptiness to replace 
gradually the initial resentment and distress, but sometimes the patient 
passes into a chronic paranoid state, obiously schizophrenic to the psychiatrist, 
but compatible with ordinary life outside an hospital. Hallucinations and 
luxuriant delusions may, however, be conspicuous in the paranoid form 
(paraphrenia and “ dementia phantostica ”). 

Diagnosis. — ^The chronic and advanced cases — “ typical dementia 
praicox ” — that abound in mental hosoitab, ate easy to diagnose : but 
early or inconspicuous cases often extremely diiflcnlt. The chief poative 
points to look for are : characteristic thought-disorder, a qualitative change 
of affect, and other evidence of ** intia{Hycluc ataxia,” as well os feelings of 
being under external influence. Catatonic symptoms are of limited iagnostic 
value, because of their frequency in o^anic and symptomatic psychoses. 



SCmZOPHRENU 1903 

Mots importeni; than any single feature is the impression of the case as a 
whole, the development away from normal interest and response to the real 
world, and the establishment, instead, of“antisfcio” self-satisfactions so that 
the patient’s personality ia twisted awry, as it were, and withdrawn from 
easy contacts. 

From organic syndiomea — syphilis of the central nervous system, alcoholic 
psychoses, disease of- the cerebral vessels, encephalitis letbargica, etc. — the 
differentiation toms on the physical 6ndiDg3, more than on the mental state ; 
a schizophrenic syndrome may appear in an organic condition, because 
the brain, as Kraepelin said, is Uko an organ whose stops give out the same 
sound, whoever works them. Often it is not a matter of deciding whether 
the syndrome is organic or schizophrenic, but whether, being schizophrenic, 
it has a discoverable somatic basts or not. Alcoholic delusional states are 
an instance of the complicated relationship that may be found (see pp.lS71, 
1872). If, after consciousness has become clear again, the other phenomena of 
toxic confusional psychosis persist, then schizophrenia is the more probable 
diarooais. 

Diagnosis of schizophrenia from on affective syndrome is difficult, because 
both are often combined in the same patient. Some of the significant points 
have already been referred to (see p. 1888). Catatonic excitement differa 
from mania in that the speech and acts of the latter are intelligible as express- 
ing a general affect and arc conformable to tbe situation in some measure ; 
the onset and cessation are not so abrupt as in catatonic excitement ; and 
there are usually characteristic festorca which make the distinction easy. 
hTclancbolia becomes suspect when delusions are repeated without the 
appropriate affect, and there is a readinces to project responsibility for the 
illness, to coatpleia of external iaOacace. The inertia of the depressive is 
not so complete as that of catatonic stupor, nor so bkely to be abruptly 
broken througb. States of severe agitation arenotaJwayseasytodistingniBb 
from schizophrenic excitement, but a more frequent problem is that of deciding 
whether some bodily fear or conviction of disease is schizophrenic or not. 
Whether in regard to a preoccupation or a delusion, the chief point to consider 
is the appropriateness of the affect to the alleged hypochondriacal notion ; 
the more bizarre the bodily change described, the more likely to be schizo- 
phrenic. Dcpersonalisation is sometimes at the bottom of these somatic 
complainta ; what is significant is not the dcpersonalisation, but the way it is 
elaborated and regarded by the patient. 

Bysleria can offer great difficn/ties, /arge/y because hysteiical mechanisms 
arc BO often operative in schizophrenia. Plain motor or sensory disturbances 
commonly give less trouble than hysterical dissociation, stupor and pseudo- 
dementia. The previous history, the relationship of the outburst to a particu- 
lar set of happenings, the behaviour in the intervals, the demands upon the 
attention or response of bystanders must be taken into account. The mistakes 
and oddities of the hysterical pseudo-dement may be theatrical, m accordance 
with Jus ignorant notion of what insanity is Ufce ; the deliriously dissociated 
hysteric does not identify correctly the people around him, as tbe schizo- 
phrenic usually does, even when in a dream-like state ; the hysteric who is 
acting some imagined scene does so without discrepancies or gross interpola- 
tions, whereas the schizophrenic is wldom so consecutive and persistent. 
The degree to which the patient is b^g infiuenced by his immediate surround- 
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ings is, however, the chief guide, apart from definite echizophreoic 
features. 

OhsMsional states offer difficulty when the patient is in doubt as to whether 
his alien thought or impulse comes from within his own mind or is imposed 
upon him. If he shows indifference as to the occurrence and content of 
the compulsive ideas, it is suggestive of Bchizophrcnia ; but careful examination 
of the development of the symptom, and the patient’s attitude towards it, 
permits a clear diagnosis in most eases. Complicated rituals, odd obsessions 
and cbronicity make an obsessional illness look very like Bchizophienia ; 
as does intoxication of an obsessional patient by biomidcs. Obses^ons 
may develop into schizophremc symptoms (see p. 1920). 

Prognosis. — Schizophrenia is always a aerious condition. Though some 
recover, the tendency of this morbid change is to do permanent damage to 
psychic life. In the individual case, however, pessimism is not justified. 
It is certainly never possible in the early stages of the tUncss to be certain 
that recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the tare eases in which 
an identical twin of the patient has for some years had a schizophrenic illness, 
or in which one parent is echizopbrcnic, and the other has schirophrenic 
relatives ; even then it is difficult to prognosticate with assurance regarding 
the present attack. If one parent has had an affective illness the prospects of 
recovery are brighter, but this can better be assessed from the patient’s own 
bodily and mental constitutiou. If bo is of pyknic build, the outlook is much 
better. Similarly, the patient who haa for years tended more and more to 
withdraw from his eartoundings, to be careless of social reguirements, to lie 
late and Uve alone, given up to day>dreamisg and eccentricity— euch a one 
should he become overtly schizophrenic, baa a poorer chance of doin^ well 
than the active, suspicious and unpuluve mas, or the aelf-cossdous, intro* 
spcctive worrier who similatly falls Ul. A narrow and rigid previous person* 
ality makes deterioration more likely than if there had been wide interests 
and possibilities of adaptation. 

The more abrupt and stormy the onset, the better the outlook. This is 
one of the most zehable guides. MThcn the onset has followed upon a recent 
painful experience, and the content of the patient’s talk and lus behaviour 
refer to this, or when a pbydeal damage appears to have provoked the 
symptoms {e.g. infiuenza or head-injury), the outlook is rather better than 
when the provokiDg factors are obscure; but this is by no means always the 
case. If the attack occurs during puberty or adolescence, prognosis must be 
cautious, because of the ^Eculty of distir^uishing between tbe transient 
upsets of this period of adjustment, and tbe progressive schizop^enia that 
may then show itself plainly. The earlier history is of great help. 

The nature of the symptoms is not a safe guide. Very severe departures 
from normality may cleat up, yet an outwa^y mild condition be of grave 
omen. Symptoms such as stereotypies of movement and speech, which 
indicate that the illness has been going on a long time, and that tbeye is a 
general narrowing and fixity, are grave ; as ate also hebephrenia, and a long* 
drawn-out stupor, with negativism, impulsive violence and vasomotor 
changes. The more manic or depressive features, the better. Previous 
attacks, with an interval of normality between them, are prognosticaly 
favourable. If the patient first falls 31 after SO, he will scarcely go dowuMl 
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in the tragic way young people sometimes do. He may develop fixed 
delusions, which ate often rigid and encapsulated, bo to Bpt&k, and therefore 
he majr be able to return to ordinary life, with reservations ; or it may be 
that hia morbid beliefs absorb all his mental powers, and compel institutional 
life._ The more the psychiatrist can discover healthy modes of response in 
the illness itself, as well as in the previous personality, the happier the out- 
look. Many patients, after on attack, do not return to work, but have 
narrower interests, and less spontaneity than before ; they are more easily 
tired, and may be hypochondriac, or show other symptoms thought to be 
" neurotic.” Such patients have sometimes made a poorer recovery than 
others who return to work and can meet most social demands, though careful 
inquiry reveals definitely schizophrenic sequela? in their thinking and 
emotions. 

The simplest rule is that an abrupt onset of the illness, an adequate 
cause for its occurrence, and a well-adapted oon-schizoid personality are the 
criteria of good prognosis. Sensible early treatment may avert disaster. 

Treatment — ^PnorayuicTic. — This, whether eugenic or individual, « 
limited and uncertain. Even if effective, it can reach only a minority at 
present, and its effectiveness is a matter of faith. Probably child guidance 
and other measures of mental hygiene do good in averting potential schizo- 
phrenia, but no one can be sure of this. Such treatment aims at diverting 
the child into social activities and keeping him out of situations in which he 
will be mortified or otherwise troubled emotionally. However wordily or 
abstrusely the prophylactic treatment be described, it is essentially a matter of 
trying to make an unusual child into an average one, or changing bis sur- 
tounmngs to salt him. 

TnfiATSieji'T OP me Actual Illness.— There is no one treatment of the 
disorder that has manifest superiority over auy other. Insulin has striking 
results in some early cases, but is neither a specific nor a panacea. PainstaWng 
attempts at readjustment of the patient’s outlook and behaviour by means of 
psychotherapy (not psychoanalysis), occupation, games, etc., are the most sys- 
tematic and rational way of making s permanent change for the better. The 
co-operation of the patient is here necessary, and also the help of a social 
worker desirable, who may do much to mo^fy and arrange the patient’s 
circumstances in the interests of his mental health, e.g. getting him suitable 
occupation, and schooling his relatives in a eeosible attitude towards him. 
Such treatment is not practicable for those acutely ill, hut for the mild, the 
convalescent, or the imperfectly recovered case it is of great value. By 
means of it many patients can be discharged from hospital before they have 
settled into apathy, or become unresponsive to the claims of the external 
world ; it is better not to keep a schizophiemo patient in hospital waiting 
for complete recovery, but to get him back into ordinary life as soon as 
possible, provided conditions there are not too adverse for him, or he too 
abnormal to cope with them. 

Treatment m a psychiatric clinic or mental hospital is usually necessary 
at some stage of the disorder, and must bo decided chiefly by the severity 
and social risks at the time. For the large number who become permanently 
in need of institutional care, much of the deterioration formerly customary 
may be averted by the energetic use of occupational therapy and recreation 
which make the patient’s life less sterile. The term “ total push ” has been 
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applied to a programme having this object, anti attaining its social end ia 
proportion to its vigonr in using all available means of stimulating and 
encouraging the individual patient. 

There ate few conceivable ways of altering a human being that have 
not been tried in this illness. Many of them have been those believed to be 
efficacious in other illnesses ; some have been intended to shock the patient 
somehow. Of the former may be mentioned endocrine preparations {in 
large dosesj, transplantation of gonads, removal of supposed septic foci, 
luduction of lever vj malaria, etc., injection of buman seram, mangatitsi: 
salts, production of aseptic lueningitis and continuous narcosis. Of the 
latter, i.e. shock-methods, many of the procedures of a bygone time are 
examples ; the whirling chair, precipitation from a height, immersion in 
ice-cold water, and so forth. Tuo most recent methods which entail a pro- 
found and alarming disturbance are those which use insulin or a couvulsant 
(see p. 1851). The convulsant method has not proved its value except for 
some acute stupors and conditions in which, along with the schizophrenia, 
there is a considetahle affective admixture. 

The value of insulin treatment is variously assessed ; some believe that 
it should be given to every scliizopbrcnic as soon as his condition is recognised, 
others that it benefits those who would get well with other forms of treatment, 
if admiu^teecd with equal zeal. The former ea^ that it shortens the duiatm 
of illness and increases the number of recoveries ; the latter insist that this 
improvement is seen to be largely sporious if a “ folJow-up ’’ inquiry is made 
into the later course of the patients^ lives. That such extreme views can be 
held by responsible observ'era relying on large series of cases ia due, not only 
to theu prejudice and temperament, but to the difficulties of jndging then* 
peutic success in aa illuess which is sometimes difficult to diagnose with 
certainty in its early stages, is often accompanied hy another more benign 
mental illness, and {ms anything but a uniform prognosis; moreover, it was 
believed to be hopeless by many psychiatrbts in pre-insulin days, so that they 
did not try to treat it by metnods then available which would have yielded 
full permanent recovery in a quarter of the cases, if selected on the same basis 
as is now customary for insulin treatment. It was the general experience 
before the advent of insulm that a third of the schizophrenic patients who 
were admitted to an active psychiatric btrapital within a year of the onset of 
their illness got better with general treatment and remained capable of life 
ontsidc a hospital ; mass figures from a heterogeneous collection o? psychiatric 
hospitals showed less satisfactory results. This partly accounts for the ffis- 
crepancy between those who report remarkable improvement in the proportion 
of Bchizophrenica who recover now that insulin has been used for their treat- 
ment, and others who cannot discover any statistically recognisable difference 
in efficacy between conservative treatment and the insidin method, under 
comparable conditions of case-sclcclion and management. An additional 
cause of discrepancy in results lies in the different methods of administering 
insulin treatment. Some aim at giving the lowest dose of insulin that will 
produce coma, others prefer the highest dose that can be given without 
endangering the patient’s life; some let the comas continue for 3 or 4 hours, 
others terminate them earlier, and there are even advocates of comas protracted 
up to 15 hours for patients niiresponsrve to milder measures; hypoglycffimic 
convulsions are regarded by some aa therapeutically valuable, by others aa 
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harmful. Insulin and convulsant treatment have demonstrated be/oad 
dispute that in the present state of mychiatry the value of a new therapeutic 
procedure should be assessed not oy the reports of enthusiastic pioneers, 
invaluable though their efTorta and observations are, but by the outcome of 
a planned therapeutic trial in which uniform standards have been employed' 
in the selection of cases, the method of administering the treatment, and the 
assessment of outcome ; also due regard must bo paid to the choice of those 
“ control ” cases with which the bcnefictaries of the new method are to be 
compared. 

The insulin naethod consists in the induction of bypoglyceeaxh coma daily, 
for not longer than 3 months. It is seldom desirable to exceed sixty comas. 
The coma is allowed to last a variable period, according to the clinical con- 
dition. If unduly prolonged, it may be difScolt to terminate it by the usual 
method — the administration of sugar or other carbohydrate through a nasal 
tube. Such persistent or “ irreversible ” coma is the chief danger of the 
treatment ; about a sixth of those who pass into such a state die. Because 
of this and other complications, mostly avoidable, the insulin method should 
only be used by experienced persons, m a hospital adequately organised and 
staffed for the purpose. The treatment is most effective in cases which would 
have a good prognosis for the attack if treated by other methods. lu a series 
of more than a thousand cases treated with insulin, 13 per cent, recovered 
and were still well two years later, at which time there were also 14 per cent, 
much improved. Such figures are so much influenced by the choice of cases 
that they cannot easily be compared with the results of other methods. In 
the main, however, they speak in favour of the insulin method, if applied 
with discrimination, skill and willingness to use other methods also, during 
the administration of insulin or afterwards. Frontal lencotomy has been 
employed but without notable success. Some patients thus treated have 
become easier to look after or fit to leave the mental hospital. 

The details of treatment, whether in hospital or at home, must he in- 
dividual ; even in such matters as the allapng of excitement no uniform 
procedure, c.p. continuous baths, or narctrais, can be a routine measure. 
\Vhcn excitement is extreme, disturbances in water metabolism and loss of 
salts may be combated by giving 5 per cent, saline intravenously, 300 c.c. 
every other day, alternating with forced fluids. During stupor, general 
measures for ensuring adequate food (in some cases feeding by tube), cleanh- 
ness and evacuation of crine and faices must always receive attention. It 
has been found that various chemical agents, such as carbon dioxide inhaled 
in a 30 per cent, mixture with oxygen, and sodium amytal, will temporarily 
interrupt a catatonic stupor ; this finding accords with the metabolic changes 
reported in the condition, but its therapeutic value is shght. 


PARANOU AND ALLIED STATES 

The words “ paranoia ” and " paranoid ” ate used loosely by many. 
Ejaepclin gave paranoia its modem meaning, describing it as the endo- 
genous, insidious development of a permanent and unshakable delusional 
system, with complete preservation of clarity and order in thought, will and 
action. If the illness cleared up, if it showed symptoms of an organic. 
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affective or schizophrenic syndrome, or if it was provoked by external happen- 
ings, it could not be paranoia. Thus dcliiniied, the condition is exception- 
ally rare ; bo rare, indeed, that there is no use in having such a category. 
Moreover, cases that Eraepelin himself called paranoia have aince become 
obvionaly schizophrenic. There is now no profit in thinking of paranoia, or 
paranoid states either, as syndromes in their own right, so to speak, and 
of the same order as schizophrenia or affective disorders. They are on the 
same subsidiary level as stupor, hypochondriasis, anxiety and depersonalisa- 
tion. When met with, they must be distributed according to the accompany- 
ing symptoms and the general trend of the illness ; and their prognosis 
and treatment must he assessed accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, 
there are a nnmber of instances of this unhealthy relationship between the 
patient and his surroundings, which arc mild in their outward form, easily 
understandable in the light of the patient’s history, and fairly responsive to 
treatment. Sensitive and shy people ore often troubled by doubts and 
shame as to their physical or moral worth ; and, by projection, attribute to 
others the dislike or contempt they do not ocknowledge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in 
old maids who believe men to be punning them ; but there arc manv varieties 
of shame and desire, besides the sexual, wUeh lead to sneh ideas of reference 
or persecution. The development of paranoid reactions of this sort is osusUy 
plain. So is that of the querulous, resentful type of reaction, e.ff. in the man 
who believes himself done out of his rights and who becomes a persistent 
litigant or writer of memorials. Before Judging such a man psychopathic, 
the extent of the injustice be has suffered must be compared with the degree 
of his resentment and his relevant conduct. Commonly the injustice is 
found to be fanciful or trifiing, aud the man’s sense of grievance immoderate, 
so that he comes to believe there U o veritable conspiracy to wrong him, and 
devotes most of his time to useless appeals or threats, lie may persuade hb 
wife or hb children of the justice of hb complaints, inducing delusions in 
them, i.e. folie h deux, etc. Many such patients, however, never become 
deluded : they ate contentions about their wrongs, and waste yeara, perhaps, 
in proclaiming them or seeking redress, but they ate well awaro how other 
people regard them, and what hos actually happened. Many claimants of 
compensation, “ grousers,” “ old soldiers ” and unstable adherents of more 
or less cranky movements, are to be placed here. There is no sharp dividing 
line between these psychopathic people, and the more or less normal, often 
socially precious, leaven wno detest injustice and are willing to do mnch to 
defeat it. Some deaf people become ^paranoid, misinterpreting what they 
cannot hear plainly, and construing it into a jeer or an insult. 


HYSTERIA 

In hysteria, symptoms of Ulnm are represented by the patient for the 
sake of some advantage, without hb being fully conscious of this motive. 
The form of representation will vary widely according to the circumstances 
that have provoked the illness, the patient's experience of what the symptoms 
are that he b trying to represent, and hb somatic resources. These factors, 
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presentlj* to be discussed, bear on the hjaterical symptoms that simulate 
physical disease. But it_ is impossible to xeetrict hysteria to this physical 
form. The illness that is represented by the hysteric may be a mental 
one ; moreover, it is not possible to consider hysteria without regard to 
the mechanisms of its occurrence which manifest themselves in the per- 
sonality and are mainly psychological. Hysteria is the most psychogenic of 
all illnesses. Its recognition is therefore a double problem : (1) cxclnsiou of 
what may be called “ genuine *’ illness, t.e. of a recognised morbid pattern ; 
and (2) discovery of an adequate motivation. To ignore either of these 
requirements is to court error, since hysteria may occur along with physical 
or mental disorder, elaborating upon it and raimicting it, and, on the other 
hand, some physical diseases give rise to 83anptom3 indistinguishable in 
their form and apparent psychological mechanism from those of hysteria, 
etiology. — hereditary factor is probable in many cases. Thus, a 
group of hysterics who were pathological liars were compared with the 
average population in respect of the proportion of their brothers and sisters 
who were in mental hospitals : it was five times as many ; and of the parents 
of the group, a sixth were psychopathic. From these and similar figures 
it is not possible to tell the mode of transmission or the natnre of what is 
transmitted, but only to infer a hereditary factor. The occurrence of 
hysterical mcchauiams in children, and their frequency in healthy adults, 
especially after calaouties or in unendurable conditions, such as may occur 
in war, suggest, however, that hysteria is potentially present in most people 
and that environment is more important hero than heredity. The combina- 
tion of heredity and environment may result, long before actual illness occurs, 
in a hysltrical feTSonality. This is not foond in all patients who show hysterical 
symptoms, but nearly oU people of hysterical personality show hysterical 
symptoms. Ufany of the features of this personah'ty are socially obnoxious, but 
other features are not, and it is wrong to use “ hysterical ” as a depreciatory 
epithet for a set of qualities that one dislikes. These people are unduly 
responsive to the situation they arc in, especially if by their excessive 
response they can fulfil wishes of which they are hardly aware, or evade 
what is painful in the situation, instead of meeting it and disposing of it 
adequately. Unsatisfied with their own capacities, they seek to cut a better 
figure than their endowment warranto, and are constantly posing and 
pretending. This, like all their behaviour and aims here described, is not 
done with full consciousness, but with a more or less sincere ignorance or 
ambiguity of purpose ; it is not a question of deliberate deceit, of studied 
histrionics or malingering. In thus responding to sitnations and turning 
the response to some inadequate end, the hysterical person is characterised 
by a lack of inner stability and of constant standards of behaviour, and also 
by a lability of affect and an exuberant fancy. The fantaaies normal in 
childhood are here seen in physically mature adults, who, like children, can 
temporarily live their fantasies, absorbed in this unreal compound of past 
experiences and longings, yet not so wholly divorced &oiq their real sur- 
roundings as might appear. In an attenuated form, this is evident when 
they almost unwittingly manufacture some situation, according to their 
needs — literally “ making a scene ” — and enter into it emotionally with a 
rapidity and fervour impossible for more stable people. Egotism and 
untruthfulness (pseudologia phantastica) may be pushed to the point of 
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dclmqnency. There may be a lonMg for prestige, sympathy, love, or some 
other emotional relationship, whi<m leads the hysteric to behave in a way 
strikingly out of keeping •with his demeano'ux on other occasions ; the in* 
appropriateness of has behaviour even at the time may be obvious to a 
detached onlooker, but is not always so. Many of these people can use 
illness or ■well-acted fantasies of illness to satisfy their hardly coasrioaa 
needs ; they may also gain thfiir ends by forgetting what it would be paiuM 
to remember. Here again the onlooker may find it hard to tell how genuine 
or complete is this forgetfulness, but the question is of little moment compared 
with discovery of the motive for the hypomocsia. Hysterics are often regarded 
as undnly suggestible because they respond so readily or violently to sitnations 
and to people -with whom they develop an emotional relationship, often 
unrecogniaea by themselves as such. The emotional attitude of a hysteric 
towards others is often influenced by sexual factors. Hysterical personality is 
believed to be commoner in women than in men, and may bo associated with 
psychoseiual immatnrtty. Coquet^ and frigidity are not uncommonly allied 
in hysterics ; there may be much flirting and sexual excitation, stopping short 
of coitus. It is, however, juster to aay that the sexual lives of hysterics show 
instability and inadequacy than to specify any particular aberration. 

Hysterical personality can be recognised before puberty; in younger 
children, however, it most be extreme to be recognisca. because of tho great 
bequency of such mechaoisma then behnving as though fautasies 
were real, counterfeiting illness, somnambulism). Some of the grossest 
instances of hysterical behavionr have been recorded in girls not yet adolescent, 
ef. the Salem witches. Much of the work of Child Guidance Clinics is taken 
up with the treatment of hysterical tendencies, not perhaps taHng the form 
01 definite symptoms but plainly evident in the chila’s personality. 

The precipitating factor for the onset of hysterical symptoms is usually 
a situation, emotionally charged, out of which the patient’s symptoms will 
bring Mm more or less overt, but nnacknowlcdged, gain. This gain need 
not bo material and obvious, end may run directly counter to such accepted 
values as health and abibty to work. One of the plainest instances of a 
partial unsubstantial gain is that created by an injury, and the i^ulting 
insecurity and claim for compensation or pension ; hysterical symptoms 
fiouriah in such a soil, and are usually influenced for the worse by repeawd 
medical examinations. Hysteria occurs among soldiers under active service 
conditions, and can readily be fostered in them by inindicions measures. 

Pathology. — ^This is almost wholly a matter of psychopathology. H 
is true that disseminated scleioris and many other organic diseases of the 
brain may be accompanied by hysterical symptoms, but the association is 
not a constant one. The psychological changes can usually be traced further 
back than the happening that provoked the illness ; often they are the 
continuation of normal tendencies of childhood that have been fostered and 
extended by ill-jndged opbringing. The hysterical symptoms that appear 
as motor or sensory phenomena show the patient’s readiness for the trans- 
lation of experience mto bodily eymb<ds; this is a special instance of the 
umvcrsal tendency for somatic representation of experience, converting it 
into action. It is the facility and exoneration, not the existence, of tin® 
** conversion ” mechanism that is characteristic of hysteria. What is thus 
translated or “ converted ” into phyrical terms has been something painful 
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and unacceptable ; the partial ezclosion of it from consciousness, re- 
pression ’■ of it, is therefore understandable ; in its physical, symbolic form 
It is tolerable and may even be prized. Identification with other people is 
responsible for the frequent imitation of symptoms and for the epidemics of 
hysteria. Clearly the mechanism need not be limited to the production of 
physical symptoms, though bodily structure and local weaknesses may con- 
duce to this. There can be hysterical phenomena, such as the dissociation seen 
in fugues and so-called splitting of personality, which are instances of the 
exclusion of recent and remote painful experience from clear consciousness. 
The wishes and fears that deviously attain outward expression as hysterical 
symptoms do not deri™ solely from the recent past, though much of their 
strength may come from it. It must be admitted that there are some 
hysterics in whom this psychopathology cannot be demonstrated, and that 
such cases are among the most intractable. 

Symptoms. — ^These may be divided into: (1) sensory; (2) motor, 
including fits ; and (3) quasi-psychotic. 

The symptoms can be Uke those of any conceivable affection of which 
the patient has a notion. The cruder his notion, the less will his symptoms 
bo like those of the simulated condition, but after he has been demonstrated 
to a class or repeatedly examined he may bettor his notion, and conse- 
quently his symptoms come closer to those of organic disease. Or, if he has 
bad opportunitpr of seeing insanity, bis pseudo-msanity may smack less of 
the stage than it otherwise usually does. The range of hysterical symptoms 
b 80 great that to describe them all in detail would take inordinate space, 
and there b no need to do so. 

The $tn$ory or, more properly, the perccpfuol symptoms include cbvns 
and globns hystericus, blindoces, deafness, and anaesthesia. The two former 
are so common in all sorts of menml disorder, especially those accompanied 
by anxiety, that they are of little specific importance m h>‘3teria ; inquiry 
as to their presence will often in these ratner hypochondriacal patients 
lead to their occurrence. The difficulty m swallowing reported by 
hysterical women may be associated with a strong disinclination to eat— 
anorexia nervosa ; it should not be confused with depressive anorexia or 
tliat of pituitary cachexia. Any cutaneous disturbance of sensation that 
the patient has a notion of can be presented, e.g., anaesthesia, either mono- 
or br-lateral, or of stocking and glove distribution, and analgesia of any part. 
The anresthesia seldom corresponds to any nerve trunk, nerve root, or spinal 
segment, unless the patient has had special opportunities of knowing. With 
an anEcsthetic hand objects may be identified, and any test which the patipt 
does not recognise as referring to thb disabibty he wiU perform satisfactorily. 
Such tests are not a means of " catching the patient out ” as though he 
were a malingerer, but of ascertaining whether the symptoms express only 
his notion of some illness. The tests for a malingerer, it is true, amount to 
the same thing, though one assumes the malingerer to be clearly conscious of 
his purpose ; consequently any distinction between hystem and malingering 
must depend on the observer’s impression as to the patient’s honesty and 
self-knowledge ; certainly it cannot be deeded by tests. The tests for blind- 
ness (e.g. using a stereoscope with a supposedly blind eye), deafness (e.g. effect 
on pnlse, respiration and psychogalvanic tefiex of exciting remarks addressed 
to the patient), and for other forms of perceptual defect all depend on the 
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physician’s greater knowledge of what shonUl or should not accompany the 
symptoms of which the patient complaiofl; they are not intended to dis- 
cover hysterical " stigmata ” or characteristic anomalies. The ovarian and 
other hyperffisthetic spots, the pharyngeal anjpsthesia and the concentric 
limitation of the field of vision fonneriy used diagnostically, were all pro- 
dnets of suggestion or, as in the last instance, phenomena that may occur in 
normal fatigue, in hypochondria and in certain cerebral lerions. 

The motor symptoms arc paralyses, pareses, spasms, contractures, and 
tremors. Hysterical paralysis or paresis never auects individual muscles, 
but always movements. By various devices it can be shown that the patient 
can still use the affected muscles, os long as he does not know that the move- 
ment in question requires their use. The paralyses affect chiefly the left side 
of the body, ate common in the legs (preventing proper walldag or standing), 
and often occur in hmbs or other structures that have earlier been the seat of 
an organic disability, e.y. trauma or paresis. If the paralysis be flaccid, no 
loss of tone or of reflex response is found, and the patient, through Ms ill- 
informed notions of what should happen, behaves otherwise than a patient 
with organic paralysis would — c.y. iX asked to rise from the supine to the 
sitting posture without using his hands, he keeps his paralysed leg flat on 
the bed. If the paretic part he kept stiff, the antagonists will be found to 
come into action first when the patient is asked to perform the movement he 
says he cannot; and if the movement has to be made against resistance, 
sudden removal of tbe resistance reveals bow much of the apparently tremend- 
ous effort was going Into associated irrelevant or antagonistio movements. 
Passive movement to overcome the spasticity or subsequent contractures 
cause the patient to bo more upset than could be accounted for by any 
pain he may complain of. The varieties of abnotmftl gait ate numerous ; 
many of them fantastically elaborate and, from the look of them, exhausting. 
Not only the musculature of the limbs may be affected but of the trunk 
(leading to curvatures and odd postures) and indeed any voluntary muscles, 
e.ff. of the tongue, larynx, pharynx or eye. In hysterical aphonia the voice 
may sink to a whisper, or there may, more rarely, be complete mutism ; 
the voice can, however, be used normally for coughing and similar purposes. 
The aphonia often comes ou after some local inflammation that has caiued 
hoarseness, or after a fright. Stammering, usually of the exaggerated kind, 
may also occur. Spasm of the external ocular muscles, leading to a con- 
vergent equint, may accompany a spasm of accommodation. Ptosis and 
blepharospasm sometimes occur, Many of the tics and spasms that us^ to 
be thought hysterical are now recognised to be often physiogenic, e.g. residual 
symptoms of encephalitis letbargica and chorea ; spasmodic torticollis, 
fox instance, is fat less often psychogenic than xised to be thought. When a 
spasm or paresis has long been maintained, tropMc ^stnrbance may follow ; 
blueness and cedema, shiny skin, fibrosla of periarticular structures, and 
similar effects of rigidity and disuse. Tremor is most often seen in patients 
with a spastic paralysis, but may occur independently, as in many of the war 
cases. It is variable in degree and rhythm, and often disappears when the 
patient’s attention is turned from it ; this, however, is not a safe criterion. 

Hysterical Jit$ commonly occur in patients with obviously hysterical 
personality. They may be Lttle more thau a fainting-attack or an outburst 
of temper, significantly like the tantrums of an ill-behaved child. Often, 
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however, they nre more differentiated than this, and diagnosis firom an epilep- 
tic fit may be difficult. Sometimes the fit grows out of a tremor induced by 
fright or anxiety, as in many war-hysterics, or it may express some emotional 
state, such as great pain, anger or erotic excitement. Occasionally the patient 
shows plainly by her expression and movements that the fit is erotic ; it 
may be a typical orgasm. The “ classical ” four-phase fits which Charcot 
described were artefacts of the clinic ; they do not happen now. 

Sometimes the patient’s fit becomes very like an epileptic one after he has 
spent some time at a neurological clinic, or he may be an epileptic who also 
has hysterical fits. Some hysterics, by overbreathing, induce an epileptiform 
convulsion, which can be abruptly terminated if an injection of calcium chloride 
or gluconate be given. They may pass from one such fit into another, so that 
the condition suggests a status cpilepticns. The unconsciousness that often 
appears to accompany a hysterical fit is seldom as complete as it looks ; neither 
is the subsequent amnesia. There may, however, be a delirium, corresponding 
to the emotional upheaval. Patients very rarely hurt themselves senously in 
the fit, however violent, or have a fit when alone or asleep. The length of 
the attack and its degree often depend on the audience ; the more the 
bystanders try to restrain the movements, the wilder do the Idddng, struggling, 
biting, shouting, panting, spitting, etc., become and the longer they go on. 
There is neither the pallor nor the cyanosis, the regular sequence nor the 
subsequent headache aud sleepiness of epilepsy ; urine is not passed nor 
the bowels opened ; tefiexes, including the comcal response, are unaffected, 
and the end of the fit may be abrupt. 

The quaaiyisycholic symptoms are stupor, twilight-state, pseudo-dementia, 
and fugue. In the stupor, seen typically in harassed weary soldiers under 
bomhardment, the patient lies motionless, taking food like a twelve-months 
baby, non-xesistive, sometimes locootinent of urine ox fieces, and without 
any predominant emotional tone. It is of brief duration if the exciting 
circumstances cease to prevail. In less acute forms there may be a sullen 
resistive akinesia, or a condition lasting even for years, with an occasional 
break ; this is a tare form. Only Arith great caution and reserve should such 
etuporose or 8emi-stuporo.se conditions be regarded as hysterical ; physical 
factors often play a large part in causing them, or they may be schixophtenic. 
The confusional or delirious states may accompany a fit or represent an 
important emotional experience, e.g. some sexual episode. They are often 
histriomc, and represent wishes of a religious or grandiose sort ; or the 
patient may behave as though he were au animal or a child. Sometimes 
they occur during the night, and in a somnambulist state the patient repeats 
some past happentag, or rosy do complicattd work. This is cioseiy sha 
to the hysterical fugue, in which there is not so much a clouding as a narrow- 
ing of consciousness, a “ dissociation.” In the fugue the patient sajrs he 
has forgotten some or all of his life before a certain date, and later he may 
profess to remember nothing of what has happened during the fugue. 
There is, in short, a double set of memories, which may alternate, and since 
the patient's own identity is commonly included in the repressed and tempor- 
arily forgotten material, he may be said to have two personalities, and 
sometimes three or four. Actually there ate no cases in which it is strictly 
correct to speak thus of multiple personalities ; it is only a matter of different 
aspects or fragments of the one personality. In the fugue the patient may 
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live out eome fantasy or — as more commonly happens— simply ea;^ that he 
does not know who he is or -where ie lives. Nearly always a nysterical fugue 
with gross amnesia turns out to have been a means of evading gome predica- 
ment, and it is well to keep in mind in such cases that the patient may have 
broken the law or othenrise exposed himself to disgrace and punishment. 
The amnesia is eeldom as complete as the patient states. Fugues may occur 
as a hysterical mechanism in an org.amc psychosis ; for example, in a man with 
arrested general paralysis who had been prominently and in detail reported 
as a case of multiple personality which responded to psychotherapy. Psycho- 
genic fugues are not invariably hysterical; they may he symptoms of a 
reactive depression in which despair and perplexity are conspicuous. 

“ Pseudo-dementia *’ covers the large group who beh.ave as though insane. 
It may occur, as in the so-called Ganser syndrome, in. prisoners awaiting trial. 
IVhatever the circumstances, its motive is escape from a disagreeable situation. 
It is likely, however, that it is mainly those with a predisposition towards 
severe mental illness, especially schizophrenia, and the high-grade defectives 
who have recourse to this kind of hysterical behaviour. It sometimes comes 
on after brain injury. The patients' behaviour corresponds necessarily to 
their notion of insanity, which is usually far enough removed from anything 
the psychiatrist knows os each. Occasionally, however, it is very neat the 
buffoon-like conduct of eome echizopbremes. The patients say that they do 
not know their own age, affect not to understand simple remarks, give ahsnrd 
answers which nevcrtkeless indicate that they know the right answer {e.g. by 
inverting the conect order of the 6guzes in a eum). When asked ahont eome 
simple matter, they look as thongh they were making terrific efforts to 
remember (herein behaving differently from the schizophrenic). The most 
characteristic thing is the disparity between the patient^ alleged deficiencies 
and his general alertness : he saye he does not know anything about his own 
past, he cannot read or spell or do the simplest arithmetic, and yet he may 
be behaving quite naturally and adapting himself to the situation in a way 
which would be inconceivable if he bad actnally so advanced a dementia. 

Some hysterica goto great lengths intheii tepreseutation of ideas of flloeaa. 
They wUl allow themselves to he put among grossly insane people, or submit 
to repeated operations, such as amputation. Belf-infiicted injuries, e.g. 
keeping woun^ and sores open, are not unconunon (cf. dermatitis artefacta). 
In some such cases masochistic tendencies can be recognised, but by no means 
in all. Suicidal attempts are not infrequent. They often have as their purpose 
revenge, the satisfaction of some spite, and the patient may leave behind a 
lying, fantasy-coloured letter, indicting someone. Frequently the suicidal 
attempt is in the nature of a theatrical demonstration, done in such circum- 
stances as make it unlikely to be fatal ; and if tbe patient kill herself, it is 
more through bad management than intention. 

Diagnosis. — It will be plain from what has been said that diagnosis 
must be both negative and positive — negative, by eicluding any organic 
cause for the symptoms ; positive, by finding motives and relating the 
symptoms to them. Neither method ia alone sufficient, because of the 
occasional concurrence of structural disease with psychogenic symptoms. 
As to the former, f.c. the negative method, it is unnecessary to enter here 
into all the differentiating points. Many of them have hceu mentioned in 
the foregoing description of symptoms, and all turn on the disparity between 
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what experience teUa-ns would occur if these symptoms were of organic 
origin, and what the patient knows about such matters. Consequently a 
doctor who has hysterical symptoms is extraordinarily difficult to diagnose, 
in this negative sense. The method of arriving at a diagnosis by suddenly 
taking the patient imawares, and seeing if his symptoms persist, is to be 
deprecated; it antagonises him. Likewise undesirable is the procedure of see- 
ing whether one can suggest new symptoms to the patient, e.y. on ana:sthesia ; 
it can be both misleading and harmful. Neither is the hysterical nature 
of a symptom to be judged solely by whether it can be removed by sugges- 
tion ; for some organic symptoms arc temporarily got rid of thereby, and 
many hysterical 8}^ntoms are not. An intimate knowledge of the range of 
symptoms of physical disease is much more useful to the physician than an 
equipment with special tests and lists of differences between " functional 
and “ o^anic.” It is not only a problem of neurology but of the whole of 
medicine, since the hypochondriacal tendencies of many hysterics lead them 
to complain of visceral symptoms ; usually, in doubtful cases, the symptoms 
are those which might well occur in the earlier stages of some physical disease. 
It is, however, in neurology that the most difficult cases of all arise, e.g. in 
disseminated sclerosis, carbon monoxide poisoning, cerebral vascular disease 
or encephalitis lethargica ; here there is mote likelihood of the organic disease 
being overlooked than of its being wrongly diagnosed. Ihe patient’s previous 
personality, any provocative situation or emotional distnrbance, the previous 
occurrence of organic signs, e.g. transient diplopia, and the age of the patient 
must be considered. Hysterical symptoms appearing for the first time in 
middle or later life in someone whoso personality Las been stable, are probably 
not solely psychogenic. If the s^ptoms diminish when little or no attention 
is paid to them, they arc more ukely to be hysterical. 

Course nnd Prognosis.— This depends mainly on the patient’s per- 
sonality and social setting, and on the treatment empIo;^cd. A long history 
of hysterical traits prior to the lllocss, a contiauanco of circumstances favour- 
able to the symptoms, and inadequate or excessive treatment are all unfavour- 
able. This is, however, an illness that sometimes confounds prediction, 
patients recovering when many adverse factors have been operative and the 
symptoms have been present for years. In children the prognosis is fairly 
good if treatment can be undertaken promptly ; it is best if the hysteria is 
monosymptomatio and has come on after a fright. In all cases in which the 
situation which provoked the illness persists, the outlook is bad ; for example, 
in the compensation cases, for which no medical treatment is of any avail — 
for obvious reasons — until the litigation is settled once for all. Similarly, 
during war, psychotherapeutic successes arc often dazzling while the hysterical 
soldier is under treatment in hospital, but the symptoms come again when 
he must return to duty. There are many varieties of outcome, chronic 
invalidism being the commonest. A few patients later become schizophrenic, 
and a few become involutional melancholics. The prognosis in respect 
of the patient’s hysterical personality is more important than that of his 
hysterical illness ; it is, however, no more to be assessed by rules than the 
general future of any human being’s life and personality. Patients do not 
necessarily tend to become anti-social ; delmquency is certainly a Uke^ood 
in some hysterical people, but bravery and self-devotion may be conspicuous 
in others. 
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Treatment. — Too much treatment is worse than too little. Injudicious 
physical or psychological treatment of hysterics often makes their symptoms 
worse and their illness intractable. Kecondito methods should be eschewed 
by all but experts. Common sense is as important as psychological under- 
standing ; and social usefulness more to be aimed at than removal of symptoms 
or attainment of self-knowledge. In ahort, it is not tbe hysterical iUnesa or 
the mechanism of repression and conversion that calls for remedy, but the 
patient's inadequate way of dealing with dilEcult situations. Consequently, 
the whole treatment must aim at the patient’s rctnm to ordinary conditions 
of life as soon as possible, and at a rc-edocation of his ways of meeting 
difficulties. To this end it is profitable to go over with the patient the 
situations, emotional disturbances and motives that led up to the illness, 
and to do this without impljdng moral judgment or social indifference — 
certainly without teaching the patient one’s psychological theories. It is 
a matter of gencial psychotherapy (see p. 1818 ) and it may entail a far- 
reaching analysis of the patient’s past life, her emotional development and 
her iMtinctual tendencies. It is questionable, however, whether anyone 
without special psychiatric experience is wise to enter lightly upon this way 
of benefiting the patient. For, on the one hand, he may be nusled into a 
wilderness of fantasy masquerading as oncc-repressed, now-recallcd psychic 
trauma ; and, on the other, ne may be at a loss how to deal with the attachment 
and dependence upon him which the patient will come to show, and which 
may in fact be the chief infiacoce in bringing about her precarious recovery. 
A great deal may be achieved— perhaps as much as by more thotougbgoi^ 
methods — if the physician, himself mature and with impartial insight into the 
psycholo^cal motivation of the symptoms, leaves aside in his dealings with 
the patient any very detailed inquiry uto the more remote causes of the illness 
and the purposes it served; and, instead, directs her towards a better social 
adaptation, by advising her to avoid when possible the situations that, as he 
sees, favour the production of eyroptoms, getting her into a disciplined wa)‘ of 
Imng, and stepping in with explanation, enpport and advice whenever fresh 
difficulties arise. His success in getting rid of individual oymptoms at the 
beginning may be an important factor in establishing the necessary relation- 
ship with the patient. Sneh a line of treatment is not heroic, it is scarcely 
even rational, in the sense of being causal, bat it avoids some of the commonest 
blunders and may be strikingly successful. For this, or indeed any treat- 
ment, admission to hospital is not essential ; but it will help when there 
ate adverse factors in the patient’s sitnation and, of course, wm be essential 
if there he such symptoms as self-injury, suicidal attempts, pseudo-dementia, 
os gross paralysis. The danger of the patient’s picking up new aymptoma 
in hospital should also be weighed. Isolation is usually inadvisable. 

Many of the symptoms of hysteria will not wait upon general treatment, 
but demand energetic intervention. Anorexia, for instance, cannot be 
allowed to go on to an avoidable inanition, nor a paralysis to the stage of 
contracture ; a mute patient, or one who is deaf or blind or ignorant of his 
own identity, offers such practical obstacles to almost any kind of treatment 
that the symptoms must be tackled and disposed of early. For this purpose 
suggestive measures are valuable and appropriate phwical treatment may 
be called for, e.g. supervision daring feeding, or even tube-feeding in anoiexia 
nervosa, physiotherapy for paralysis, voice-exercises. Suggestive measures 
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need not take the form of hypnosis ; suggestion in the normal waking state 
has many advantages over hypnosis, thongh those expert in the latter ore 
sometimes very snccessful in their treatment. Snggestion, like almost 
every form of treatment of h;ysterift, has pitfalls, and its triumphs, like those 
of every other method, sometimes prove vain, but in the hands of a physician 
who is at once conhdent and cautions, this method may result in a satisfactory 
recovery. If, in using suggestion, such physical devices as faradisation can 
be avoided, it is better to do so. As a means of demonstrating that the 
illness is not due to local disease, however, such methods sometimes take 
their place in a detailed plan of treatment. Motor and sensory symptoms can 
usually be got rid of in one or two sittings if the physician is patient, deter- 
mined and confident in the use of persuasion and suggestion. Intravenous 
injection of a barbiturate, such as sodium amytal, may faeditate such treat- 
ment, and may help the patient to disclose motives and happenings he had 
been reluctant or unable to talk abont; disclosures of this kind, however, 
must be received and utilised with caution. 

The choice of occupation, the settlement of any social cause of illness 
{e.g. claims for compensation), and the obtaining of a healthy attitude — 
neither complaisant, much-enduring nor harsh — on the part of the patient's 
relatives and friends, are all important factors in treatment. The hysterical 
reactions to injury caU for special mention because of their fiegueney. 
Though often of transparent motivation, they are not by any means to be 
regarded as outright malingering ; for the patient’s feeling of illness may 
be smeere, his symptoms distressing, his anmety typical, and his irritability 
and insomnia symptoms that ho woold gladly get rid of. But they are 
none the less psycnoccoic. It is often assumed that so far as an illness is 
psychogenic, it must be treated only by psychotherapy. This is false theory. 
There are few mental disorders in which psychotherapy alone produces such 
small beneht as in the hysterical conditions due to the compensation or 
pension situation that may follow an injury. Patting an end to the situation 
early and the resumption of ordinary activity as soon as any physical injury 
has been repaired are the most potent measures in the earlier stages. Even 
if the symptoms have been present a long time, the ending of disputes about 
claims and the return to ordered routine and regular occupation achieve 
more than do frequent medical interviews. Psychotherapy is then an 
adjunct, not an essential feature, of the treatment. Marriage should never 
be recommended as treatment for hysteria ; the superstition about this has 
resulted in lamentable troubles, especially for the person the hysteric mames. 
This is Dot to Bsy that ereij bystezie h to hs disssoded from zaajrps^ ; 
there ate more things than treatment to be considered then. Married 
hysterics, however, should not be recommended to have a child. Contrary 
to popular notions, pregnancy and pnerperium more often aggravate than 
benefit hysteria. Moreover, nysterical women are not usually satisfactory 
parents, and commonly induce psychopathy in their children. 


ANXIETY STATE 

As already stated, the emotional eyndrome so called is part of the 
group of affective disorder, in which depression and manic excitement 
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arc also included. It is tlicte described. It would be indcfensiblo to put 
into a special category all tbe forms of mental illness in which anadetf^ is 
conspicuous, for it can be severe in the most diverse conditions, ranging 
from delirium tremens to schizophrenia. The outwardly mild form, tending to 
chronicity and often largely psychogenic, responds well in the less advanced 
stages to psychotherapy ; it is therefore important that its recognition should 
not be delayed because of a doubt as to physical disease. Yet often the 
correct diagnosis is overlooked while the patient is being investigated or 
treated for soma local disorder. This arises partly because of the qussi- 
pbysical signs of fear which he may show — dizzioess, ticmoi, nausea and 
vomitmg, indigestion, diarrhoea, shortness of breath, palpitation, a sense of 
oppression in the chest, rapid pulse, flashing, sweating, frequent passage of 
uime, etc. It is still tnorc due to the patient's anxiety turning on his h^th, 
especially his physical health, and leading him to ask for more and more 
medical opinions, X-rays, laboratory investigations, etc., the favourable 
results of which, however, do not allay his worry. Over-cautious advice as 
to regime, based on a possibility that there may be some early physical disease, 
can be harmful to the patient's mental health in that it restrii^s his normal 
life, and may constantly recall and reinforce his anxiety. The converse error 
of mistaking some early symptoms of physical illness for hypochondriacal 
anxiety is equally to be avoidw. Physical investigation of doubtful cases is, 
in short, indispensable, and should be prompt as well as tborough. When It 
fails to Gonfiim the presence of a physical disorder the patient snould not be 
treated as though he will still be in danger of the physical illness ttnless be 
takes special precantioos in diet, exercise, etc. This is well illnstrated by 
sneh a condition as effort-syndromo, where care taken to avoid any dama^ 
to the heart intensifies the illness. The patient should be fully investigated 
on the psychological side and treated accordingly ; this does not mean that 
he should be treated only by psychotherapy. The discovery of a possible 
psychological cause for the symptoms does not prove that there is not also 
a physical cause for them, but it makes it less likely. The converse is ako 
true. For letiology, diagnosis, prognosis and treatment see section on 
Affective Disorders. 


OBSESSIONAL DISORDER 

Deflnition. — In this condition tbe characteristic feature is that, along 
with some mental happening, there is an erpetience of subjective compuMon 
and of resistance to it. Commonly the mental happening {which may be a 
fear, an impulse, or a preoccupation) is recognised, on quiet reflexion, as sense- 
less ; nevertheless it persists. 

.ffitiology. — Ls'tkinsic. — Tlio hereditary factor is strong. A third of the 
parents of obsessional patients, and a fifth of their brothers and sisters, 
have themselves shown pronoimced obsessional traits ; the proportion 
is in each caso higher if all forms of mental abnormality be incloded, 
since both schizophrenia and affective illnesses ocenr with more than 
average frequency in families of obsessioDala. The abnormal personality 
of the parents is probably also jtotent as an environmental cause. Very many 
obsessional patients have for years before they became ill shown a rather 
characteristic mental constitution : they ate excessively cleanly, orderly and 
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conacieiitious, sticklers for precisiou ; they haveiucouclusive ways of tliluking 
and acting ; they are given to needless repetition. Those who have shown 
sneh traits since childhood ate often morose, obstinate, irritable people ; 
others are vacillating, uncertain of Ihcnisel ves, and sabmissive. “ Obsessional 
traits occur, however, in many people who never become mentally ill, and 
in many who become mentally ill otherwise th.in with an obsessional disorder. 
Consequently these traits cannot be rigidly held to bo the forerunners or 
non-morbid counterpart of obsessional illness. 

Extrinsic. — The ioQuence of strict, morose, cruel, ovorconscientious, 
or obsessional parents has just been mentioned. It is difficult to weigh its 
importance ; certainly in some cases it plays no part. There is nothing specific 
in the situations which supply the content of nn obsession : they might equally 
well have preceded hysterical sj-mptoins, fox example, in a person so pre- 
disposed. Nevertheless, the fright or pain which once accompanied a particu- 
lar experience, or a long series of experiences, must not beovcrlooked in working 
out the multiple causes of some obsession psychologically related to this 
experience. 

Encephalitis lethargies and a few other cerebral diseases may produce 
typical obsessional symptoms in persons previously free from demonstrable 
tendencies in this direction. 

Pathology. — Apart from the difficult instances in which lesions of the brain 
arc accompanied by obsessions, this is at present wholly a matter of psycho- 
pathology. Some elements of an obsession ate 0111707801 homau attributes : 
all little children tend to rituslise and repeat ; all human beings arc at times 
uncertain of the rightness or sense of what they have done ; they try to avert 
trouble by symbolical acts and other magical devices, whose ciTectivencss 
they may question (e.y. superstition) ; many normal people, moreover, have 
mild obsessions that do not bother them («.y. scruples). The manifest struggle 
going on in the obsessional patient may be restated in terms of h}’potbcticaI 
instinctual tendencies. Such attempted explanation cannot be verified ; 
and it is more useful to pay heed to the repression, displacement and substitu- 
tion which lead to symooUc representation of cmotioDally significant earlier 
experiences, and to the protectii'o meebauisms by which the patient tries 
to ward off the painful and overwhelming obsession, with the result that he 
develops complicated rituals and similar devices which may be mistaken 
for the essential symptom. The transition from obsessional to schizophrenic 
is easy to understand psychopathologicaUy, since in both some contents of 
consciousness are separated from the main stream. 

Symptoms. — Obsessions aieconvem'entfy classified as: I. ideasotnuages; 

2. impulses ; 3. phobias ; and 4. rumination. These overlap constantly. 

Among obsessional ideas and images arc tunes, phrases, mental pictmes 
of a disagreeable sort {e.g. of a mutilated corpse), and obscene associations 
{e.g. every cranny remind the patient of a vulva). Obsessional impulses are 
often of a suicidal or aggressive character : the patient may feel an urge to 
kick people in the street, to push his friend over a cliff, or to throw hic^elf 
under a passing train. In many other cases, however, they are less alarming ; 
e.g. impulses to swear loudly in church, or to laugh at a funeral ; or more of 
an intellectual sort, such as an impulse to count and manipulate numbers 
senselessly or to avoid typing any wo^ with a given number of letters or 
beginning with a particular consonant. Pliohas are closely bound up with 
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the other varieties of obsession : thus, tho patient vrho has an impulse to 
plunge a knife Into 1 ^ friend’s or his own. neck has an understandable phobia 
of kmves ; the patient ■who is tionhled by obscene thoughts whenever he 
looks at a naked statue develops a phobia of museums. Not all phobias can 
be so accounted for; they may rest on some forgotten alarm, and take a 
queer form, such as a phobia of lavatories or of one-legged men. It is loose 
usage to give the name phobia” to every case in which an individual develops 
fear that is excessive or ineiplicable ; the essential features of an obsession, 
already mentioned, should also be present. The term “ claustrophobia,” for 
example, is often loosely applied to a feat or dislike of being in an enclosed 
place, which is not obsessional. Fears of dirt or infection arc very common 
phobias : they are symbols of moral, usually sexual, taint, and they lead 
to much ■washing, etc. ; thus, a patient who has blamed himself for masturba- 
tion may be constantly washing his hands, or following a complicated 
ritual of touching nothing with bis bare hands for fear of contamination. 
Often the rituals and defensive precautions seem grotesque when compared 
with their ostensible purpose, as in the case of a patient who is perpetually 
putting himself to the greatest trouble in order to ensure that he never steps 
on a worm inadvertently ; much of the grotesqueness disappears when it is 
discovered what the worm symboUscs for him. Ludicrous as his behaviour 
may seem, it is often tragic in the distress, and indeed ruin, it may cause him. 
Another phobia is that which has fear as its object, t.e. the patient is afraid 
of any situation in which he may feel fear ; some such patients do not leave 
their homes for years, because ther fear they may liavc “agoraphobia” 
once they get outside. Obsesrional ruminatim usually takes the form of 
endless questioning or search. The patient has to ask himself “ IVhy ” 
with pointless Insistence about all manner of problems beyond his or any- 
body’s grasp ; or he has to keep casting round in his mind after some forgotten 
name or word which he could easily do witbont. Religious scruples sometimes 
fall into this category, as when a penitent is continually running to his 
confessor with some venial triSe be has come upon in his intetminable self- 
queatiomug and doubt. 

Obsessional patients are in most cases depressed ; their illness is a de- 
pressing one. Besides this secondary depression, however, there is frequently an 
association of a more intimate kind, in which depression — or mama — is the 
essential or the main part of the illness, and the concurrent obsessions seem 
to be symptoms of this affective disorder. In such cases the obsessional 
illness is very often cyclical in its coarse. Anxiety is a common accompani- 
ment of obsessions ; in phobias it ia most conspicuous. The anxiety is in- 
separable from the patient’s straggle against the subjective compulsiou 
which is 80 alarming to his feeling of integrity in self and mind, such a shock 
to his belief that he ia a free agent. Sch^phrenlc symptoms may be in the 
o^g, ox actually piesent, when the obsessional Ideas are of the magical 
kind, e.g. the patient feeling that the effect of his obscene thoughts upon 
others may he averted by some gesture, or when his rituals arc carried to 
bizarre lengths, c.y. having to save the last drops of his urine because of 
some recurring doubt. Pepersonalisation may occur in the couree of an 
obsessional illness. 

Diagnosis, — If the essential features, t.e. feeling of subjective com- 
pulsion and immediate resistance to this, be kept in view, it is seldom 
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difficnlfc to difftiagnah hetrrcea obsessions, on thooae hand, and delusions, 
hflUacinations, ideas of reference or self-reproach, feefings of being influenced 
and schizophrenic sforeotypiea, etc., on the other. The 0DI7 difference 
between obsessions and many schizophrenic phenomena towards which the 
patient retains insight and wmch he regards as alien to him, lies in the nature 
of the compulsion he experiences : in obessions it is subjective — he feels that 
ifc comes from within his own mind, whereas in the schizophrenic phenomena 
he feels that it comes {torn without, it is imposed opon him. It is a differ- 
ence, however, that may be obliterated, t.e. what was once obsessional 
may become schizophrenic, but this is an uncommon outcome when the 
obsessional disorder is definite and well-estabhshed. In differential diagnosis 
it must be remembered that obsessto'ns may occur in the course of almost 
any mental illness in a person of obsessional tendencies, and that the psycho- 
logical mechanism for the production of obsessions, like that for hysterical 
syjnptoms, is present in almost everybody in varying degree. Cons^iiently, 
an illness Is not to be regarded as obsessional unless obsessions are the chief 
symptoms. 

Course and Prognosis. — The outlook for recovery is worse if obsessional 
symptoms have been present since childhood, if they now fill np most of the 
patient's time, and if he is weakly resigned to his illness. The best outlook 
IS when the obsessional illness comes on suddenly in a person who has not 
had conspicuous obsessional traits or who has had prev’ious benign attacks. 
A eyclicd course is not crecommon. The situation is ominous when the 
ritfial gets more and more systematised and remote from' what previously 
oeeseioned it. The development along schizophrenic lines, already men- 
tioned, is more to be feared in such cases and in those with bizarre obsessional 
thonghts ; the great majority of gross obscssionals, however, do not become 
schizophrenic or anything else than obseasiooal. About half the cases 
recover from an attack, which may, however, last for a year or even more. 
Many people are subject to brief attacks, lasting only a few days, and largely 
due to fatigue or physical illness reducing their mental health. Inter- 
current liappenings influence the course of the illness, c.^. some men were 
free from symptoms during their period of war-service, with its routine and 
lack of responsibility or ^eed for decision. The content of the obsessions is of 
little use prognostically. Old age is not in itself an adverse factor, but 
attacks in childhood suggest a strong constitutional bias and are therefore 
unfavourable on the whole. Few obsessionals give way to anti-social impulses, 
e.g. to suicide, homicide, delinquency. It is true that obsessionals who are 
also depressed may klU themselves, and ob8es3iona& who are irritable 
and angry tasy injure others; but obsesaiooals rarely yield directly to an 
impulse they have resisted, or need to have '* irresistible impulse " urged in 
extenuation of a crime. Sexual offences and perversions arerarely obsessional. 

Treatment. — Patients should be encouraged to continue at their occupa- 
tion and not to teat themselves, Cfr tty to overcome their obsession, by re- 
peatedly putting themselves in a situation in which it will occur. 
as their impulses are not likely to get them into trouble, they should be 
dissnaded from ^ fighting ” them ; external restrictions are more helpnil 
than reliance on “ will-power.” The physician should aim at ^ttmg a 
patient well by putting an end to his anxiety end stmggle ; u that is not 
Avholly attainable, the patient must be educated to deal with hjs obsessional 
6r 



1922 ' PSYCHOLOGICAL ^lEDICINE 

teudenciea Ly ackuowledging their existence, their psychological origins, 
and, often, their harmlessness in those very respects in -which he thought 
them most harmful, e.g, obscenity. Frank recognition of obsessional ten- 
dencies, which everyone has in some degree, is an important step in learn- 
ing to control them. In some patients the obsessional attack is so cyclical 
and almost self-limited that a brief rest and general care are all that is needed. 
In others, whose abaction is chronic, recovery ia out of the question, but 
advice about the management of their lives, varying according to their 
individual circumstances, helps them greatly. These patients, so prone 
to mmination and endless questioning, often ciamoni to be psycho-anafysed. 
There is no evidence that psycho-analysis, however prolonged, benefits 
them more than methods that are not So exigent of time and money. Obses- 
sional children who may be beset with fears of contamination and religious 
gcmplas, usually respond well to changes in their human environment, 
advised after the physician has inquired into the family and school situation ; 
temporary separation from an obsessional parent or treatment of the latter 
often proves remarkably beneficial for the child. Discussion of his problems 
with the cHld (especially if they centre round secret sexual play) is au im- 
portant adjunct or such treatment, just as it would be with an obsessional 
adult. 

PSYCHOPATHIC PERSONALITY 

There are many who do not regard themselves as ill, nor do others think 
them 80, yet their behaviour is abnormal enough to npset or puzzle other 
people, and sometimes themselves. In tins it is like mental illness, and calls 
similarly for psychiatric understanding and tte.atmcnt. But sisco they are 
not ill, their behaviour must be attributed to abnormal personality, much as 
an aberration like alkaptonuria must be attributed to abnormal phy'sical 
constitution. All abnotmallty of personality that does not amount to manifest 
illness may properly be called “ psychopathic personality.” The term docs 
not connote an evaluation indicating the usefulness of the personality in 
question to society, nor a ptwbetion, according to the prohabiiity of sntfte- 
quent illness : it is a descriptive term, not an appraisal of poteutiol morbidity 
or character. But people of abnormal personality will often come into 
conflict with organised aonety and with individuals more normally constituted ; 
they will be on the whole more vulnerable to stresses ; their pecuharities, 
intensified into symptoms of ilioeas or proofs of delinquency, will earn them 
pity, contempt, dislike, punishment, or compulsory treatment. It is there- 
fore common for “ psychopathic personality ” to be used as a pejorative 
term, hmited to those who will afllict society in some way — the “ anti-social 
psychopath,” the ’* psychopathic tenth,” are significant phrases, akin to 
“ psychopathic inferionty ” and the atOl earlier ” moral insanity ” ; or the 
term ia used to denote those who stand in danger of insanity — ^the ” schizoid 
psychopath,” for instance. It is, however, wrong to apply to the concept 
“ psychopathic personality ” so shifting and subjective a criterion as social 
^approval, nor can mental illness be assumed to be a certain outcome in 
even pronounced aberrations of personality. Among mystics and poets, 
men of action, scholars and scientists are some who have properly been 
classified as of “ psychopathic personality,” their abnormality consisting 
neverthi’less in unusually high, rare and valuable if peculiar qualities, rather 
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tbau in a blemish or handicap. St, Teresa, Joan of Arc, T. E. Lawrence, 
Cavendiah, Cellini, Tolstoy, Mozart, Michelangelo — any hurried list of famous 
people that have been cited as ezamples of psychopathic personality, testifies 
to this. Apart therefore from any judgment about the good or harm they do 
to society, people arc said to have a psychopathic personality if they fall 
ontside the wide range agreed upon as normal — not ^ujte the same thing as 
healthy — yet ate not ill. Society being ordered as it is, the majority of such 
abnormal people will^ at some time come into conilict with it or fail to meet 
its demands and their conduct will often rightly be called anti-social. The 
anti-social group of persons with p^'chopathic personality is large ; its size 
will vary according to the culture in which they live and the allowances or 
opportunities it makes for them. This is obidously true if their adjustment 
as adults to the demands of the community is the measure of their " anti- 
social " trends ; it is true also of their development and the way in which 
social influences may be such as to fooler their smooth participation in a very 
diverse pattern of human relationships, or may mar them, giving neither 
free play nor direction to their peculiarities. Success in preventing many of 
these abnormal people from becoming a nmsance or a danger is, therefore, 
a test of the educational methods, the pliancy, and the psychiatnc hygiene 
of a community, This is not to ignore the hereditary and narrowly mdividual 
factors which determine psychic constitution, but to stress the social causes 
of later social failure, should it occur ; such failure, however, need not be 
regarded as inevitable in people of psychopathic personality. 

Classification of psychopathic personality can be (1) arbitrary, (2) psycho- 
logical, or (3) psychiatric. The lirst picks out what seem serviceable char- 
acteristics that occur often and conspicuously ; thus, one well-sponsored 
list is made up of the e.vcltable, the unstable, the impulsive, the eccentric and 
perverse, the quarrelsome, the anti-social, and the liars and swindlers, and 
makes further reference to irsthetes, scatterbrains, enthusiasts, and fanatics. 
The second, which is the ideal method, is baaed on the varieties of normal 
personality. Unfortnnatcly the types, trait-clusters, and other classificatory 
groups 80 far proposed do too much violence to the complexity and range of 
human pereonality, and are often too dependent on a theory, to bo satis- 
factory or lasting. The third, or psychiatric, classification, is likewise pro- 
visional but it has the advantage of grouping these non-morbid abnormalities 
in the same categories as the severe, morbid ones (with which there is reason to 
believe them genetically connected). To do this begs some fundamental 
questions, but it is for the present useful to recognise schizoid, affective, 
patanmd, obsessional, byslenc, and perhaps epileptic varieties of psycho- 
pathic personality. This list is open to the objections that must be made to 
any attempt at stating types of personality, and it is wrong to snppose that 
any of the varieties mentioned must always precede, or indicate proneness to, 
the illness from which its epithet is derived. Nevertheless, they give the 
psychiatrist a familiar frame of reference and they leave room for mamfold 
combinations of traits and attitndes within each class, so that the indiridual 
drug-addict, the sexual pervert, the hypochondnac, and the fanatic can be 
included. If this psychiatric classification were to be judged by as rigorous 
a standard as the psychological, it could not stand ; it will no doubt eventually 
gireway before a sirrer psychology of peraonaJity and asurerp^chopatholo^, 
as indeed it would have to now if the psjxho-analytical conception of the 
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sUttctuift ol Bormal and morbid peraonalitv weio^ atwepted aa final. For tlia 
time being, it ia convenient to use these derivative terms, sudi aa schizoid, 
and to gtvo them no more ireight than the bare labelling of personalitj' 
deserves — featherweight. Any genuine understanding of a psychopathic 
person’s motives and conduct xcqnitea consideration of his development, 
circumstances and traits with a fullness, and an acceptaoco of what is nnique 
in him, that makes classification nugatory. It is the same as with mental 
illness, in which also onr labels have only lunited and provisional value. 
Besides the hereditary and social causes of psychopathic personality, 
anomalies of cerebral structure may contribute to the condition. But in 
childhootl and in maturity damage to the brain, by infection* poisoning, 
malnutrition or trauma, can lead to changes in personality, such as occur 
after encephabtis, carbon monoxide intoxication, pellagra, operations, and 
accidental violence to the biam. They do not conform to a single pattern, 
and may be complicated by intellectual impairment. They depend to some 
extent on the part of the brain affected ; in perhaps the most striking group — 
eucephalopatu whose emotional control is much reduced so that they easily 
become violent when they cannot get their own way — the hypothalamus and 
other structures in therhinencephalon ate Btrongly suspect. Elcctro-encephalo- 
graphic data have recently been added to the clinical, psychologic^ apd 
experimental evidence for this. Some writers believe that most of those with 
psychopathic personality characterised by violent outbursts have an innate 
or aemured cerebral abnormality, and even, though on inconclusive grounds, 
that tnere is a kinship between the aggressive psychopath and the eplleptlo. 
lb would, however, be a mbtake to attnbute psychopathic personality, even 
when marked by excitability and impulsive acts of violence, mauuy to 
anocoaUes of cerebral constitution; emotional deprivation or insecurity 
during childhood, parental mismanagement, and in adult life ecvere 
frustration and adversity constitute psychological causes which ate often 
in evidence. 

Any description of forms of psychopathic personality must be lengthy, 
as must also any consideration of them psychopathology and treatment. 
Crime, juvenile misbehaviour, habitual or sporadic dnig*tiddng, peculiarities 
of sexual desire and practice, incapacity for certain occupations and public 
duties {e.ff. school teamiing, military service), the temperamental concomitants 
of inferior mtclligence and, at the other extreme, some of the characteristics 
of geoins ; these are intimately linked with the problem of psychopathic 
personality, and their exposition would demand a fuller treatment than space 
allows. 

MENTAL DEFICIENCY 

As already stated {p. 1854), there is nothing in principle to separate these 
from other forma of mental anomaly eave that they occur at an. earlier stage 
of life. Like mental disorder, they shade into nommUty ; no man can say 
where stupidity ends and fceble-mindednesa begins. Again, as with mental 
disorder, the same clinics] picture may be due to a variety of causes tanging 
from heredity to trauma. They are, moreover, delimit^ rather by soci^ 
than by othercriteria, and they are not definitely associated with any constant 
pathological findings, except in the numerically limited group of special 
elimcal types. Imtlmt they ase capable^ of only limited improvement when 
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well ^tablished, and that the intellectiui! fucctiooa are more obviooslv" 
aamaged than any others, their suDilatity to cerebral impairment in adnU 
life 13 easily seen. They are not by any means cases of purely intellectual 
defect ; they represent, it is true, one eirtreme on the scale which has people 
of great intellectual ability at its other end ; but they are also examples 
of a ^general impairment of mind, adecting the emotional and conative 
functions, and often associated with a more general impairment of the whole 
organism, which may be seen in its physical structure. Since the milder 
forms are indbtinguisliable (except on an arbitrary reckoning) from what 
may be termed normal stupidity, it is difficult to use rigorously the official 
definition of mental defect, as a condition of arrested or incomplete develop- 
ment of mind existing before the age of 18 years, whether arising from 
inherent causes or induced by disease or injury; but the description is 
serviceable. It abould be recognised that, just as “ psychosis ” differs 
from “ neurosis ” only in a rough social sense, turning on lie need for special 
care; and “neurosis” from “normality” only in respect of the limitations 
the former imposes on one’s daily life as a social organism, eo does the dis- 
tinction between normaUty and feebiemindedness, and between gross or 
certifiable deficiency and the lesser forms, turn on the social adaptation of 
the DCrson in question. To comjaletc the points of similarity there is recog- 
nbed a “ moral defectiveness,” wlucb has its parallel in some lauds of “ p33rcho- 
pathio personality.” The effects of encepb^tis lethargica, parenchymatous 
syphilis, and thyroid deficiency upon the mental state and development at 
mnercDt ages, or the varying results of amaurotic familial idiocy in the 
infantile and the delayed juvenOe form, illustrate how important is the 
stage of growth or maturity at which damage is done. 

^Etiology. — The customary division is into primary (hereditary) and 
secondary forms, but a less dogmatic distinction is between those who repre- 
sent the lower extreme of normal variation (the “ subcultural ” group) and 
those in whom a gross structural pathology is discoverable. The former 
group is a largo one, making up approrimatcly tbree-quarters of all cases 
of mental defect. This is an estimate arrived at by independent workers, 
but likely to be changed as we acquire better methods of determination and 
fuller knowledge of the subtle interplay between environment and heredity. 
The grosser the deficiency the less importaot tbs hereditary factor, except 
in some rare w’ell-defined anomalies, such as amautotio idiocy. Famflwl 
concentration of a given form of defect is specific for each clinical type. A 
combination of several genetic factors is probably responsible for all but the 
special t3ipes ; the mode ot transmission ol nmauTotic vdioty and of 

phenylketonuria is recessive ; that of cpiloia dominant. 

The environmental causes ore prenatal (e.j. mongolism), congenital, 
or infantile {e.g. birth injury to the brain, meningo-cncephalitis, hydro- 
cephalus, cerebral syphilis). Various poisons and deficiencies may be re- 
sponsible, as in the well-known instance of cretinism, as well as certain 
malformations of the cerebral tissue, e.g. microgyria and porencephaly, and 
of the cranium, e.g. oxycephaly. Sensory defects, as in a deaf-mute, may 
greatly impair mental development. It b possible that some cases of schizo- 
phrenia beginning in the first few years of life are indbtingmshable from 
mental defect and are diagnosed as such. ' ^ _ . . 

Pathology. — In many cases there are no significant findings ; this is 
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particnlarlf the case with high grade defect. It is probably impossible 
from the lustological appearances to infet the extent of hcicihtaiy or 
genous causation. Developmental anomalies, such ns general hypoplasia 
and macrogjTia may, however, be minted with evidences of a past lesion, as 
in porencephaly or hemiatrophy, or with signs of a disease actually present, 
as in amaurotic idiocy, cerebral lues, and tuberose sclerosis. Localised lipoid 
deposits in the brain are found in amaurotic idiocy, Schiiller-Christian’s 
disease, gargoylism, and Niemann-Pick’s disease. 

Symptoms. — ^The usual clasafication is into idiots (who are too defective 
to be able to guard themselves against common ph)*sical dangers like falling 
into the fire), and imhecUca and feeble-minded persons (who need to be 
looked after because of their incapacity to manage their oiTairs or to profit 
by instruction). Imbeciles cannot earn their living; the feeble-minded 
cannot get on in an ordmary school, hut may learn a good deal in a special 
school and be able to earn a living. The criterion is in each case mainly 
a social one ; the same is true of moral defect,” t.e. mental defect coupled 
with strong vicious or criminal propensities. Although these terms are 
defined in an Act of Parliament, they ate vague and of administrative rather 
than medical use. An attempt has been made to render them more precise 
by psychometric means : the costomary tests for mental nge (usually the 
Stanford-Binet) are applied, and if the subject’s inteUigenee-quoticnt 

( ^ctml be less thanSO, he is called an idiot; If itbc between 20 and 

60, an imbecile ; if between 60 and 70 feeble-minded. It must, however, 
be recognised that though mental defect is mainly a matter of intcllectuBl 
capacity, it is not solely this, and that inteliigence teats, however valuable and 
trustworthy, cannot give a complete indication of the denee of mental defect. 
Even the intdlectnal defect may he uneven, showing mu^ more in some tasks 
than in others, and it would be a gross error to suppose that a mentally 
defective person with a mental age of, aay, 9J years is mentally in the same 
state as a rvottnal child aged 0 J years. 

The phystcal symptoms arc chiefly due to lesions of the central nervous 
system : birth trauma may Lav© led to paralysis, spasticity, othetosis ; 
or there may be evidence of an inflammatory condition of the brain and 
its membranes, as from syphilis. The whole clinical picture may be greatly 
coloured by the motor distnrhanre, c.y. continual rocking and twisting 
movemente, grimaces, and abnormal posture. The special senses may he 
affected, as the result of an independent anomaly, coloboma, mi'ahapen 
cars ; or from a common cause, e.g. interstitial keratitis, the retinal changes 
of aoia\isot!ic idiocy. It is dnVetras whiAhei the “ stigmata of degenera- 
tion,” such as a ” Gothio ” palate or a Darwinian tubercle, occur any more 
frequently among defectives than in the rest of the population ; at all events, 
there is none that can be laed diagnostically, except in the case of mongoloid 
idiocy. There are, however, some correlations between somatic anomaUes 
and mental defect. Thus, there are more physical defects among these 
people than in the average popnlarion, and this becomes more evident as 
one looks lower in the scale of ment^ defect, in wWch skeletal and cardio- 
vascular anomalies may fairly often be found, sometimes, but not always, due 
to thyroid or pituitary disorders. The mougoloid variety Is described below. 
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The mental Bjroptoms ate lacfc of intelligence and of the normal exercise 
and control of primitive tendendea. This may be extreme, as in idiots, who 
cannot be taught to feed themselves and keep clean or who can only just 
reco^ise their companions and make their elementary needs known — they 
are, indeed, much Jess intelligent than an animal. Imbeciles are nsually 
incapable of learning and remembering any but very simple matters. They 
may, however, be oble to do automatically what they cannot understand or 
pnt to independent pu^ose ; thus, “ idiots savants ” are especially clever at 
doing mental arithmetic, recalling dates and other such operations. What 
imbeciles manage to Icam they cannot utilise in any bnt the most familiar 
circumstances. Abstract concepts arc too hard for them, and their judgment 
b as poor as their grasp or awareness of what is relevant in any situation. 
Though in many ways suggestible and accessible to flattery, they may be 
obstinate and egotistical, and readily fall into antisocial courses, e.g. pro- 
stitution, vagrancy, crime. Crude sexual offences op murder may be com- 
mitted as lightly as some minor deception. The personality of imbeciles 
varies widely : some are docile and kindly, others rough or deceitful and 
vindictive. It depends much on their upbringing. It has been found that in 
•Kitisfactory conditions only about 8 per cent, of defectives show antbocial or 
troublesome behaviour. But though the deviations of personality may not 
lead to delinquency, it is common to find in mentally deficient persons defects 
of temperament and character, as well os of intcUigenco, whicn are reflected 
in social InefQciency. Thb is most important in the feeble-minded, who 
have intelligence enough to fearn an occupation ; whether they can earn 
their Ibdng by it will depend on tbeir character and the way they have been 
broccht up. 

Many persons who are IJgh-grade defectives, when measured by formal 
testa, are not taken to be such because of tbeir eocial adaptability, their 
fluency and capacity foe keeping their head above water as long as ecoaomio 
and other stresses are light. There arc instances of people classed as mentally 
defective during childhood, because of their backwardness in school and their 
low score in tests, who later in life amass money by tlieir own efforts, or even 
bold a responsible position. A majority of high grade defectives, however, 
live dependent and often troublesome lives ; at most they do simple repetitive 
worL Many of them are unstable cteaturcs, whose psychopathic personality 
may be sufficiently antisocial for the term “ moral deficiency ” to apply to 
them. Hysterical trends may show tbcmselves in crude phenomena, e,ff. 
convulsions, counterfeit insanity or fantastic lying ; and religious and artistic 
prefenstons may take in guJi'Wc foUoa-ers sM eres lead to the foasding of 
ephemeral movements. 

Defectives are prone to disturbances of mood, sometimes arising out of 
awareness of their inferiority and its social consequences. Sudden outbursts 
of excitement may show similarity to manic or catatonic hypcrlrfnetic states ; 
they may bo accompanied by a paranoid hallucinosis, mainly auditory, 
which clears up with startling rapidity in a day or two. In respect of these 
psychotic episodes, defectives are like epileptics and juvenile cncephalities, m 
whom a cerebral impairment has likewise occurred ^fore the attainment of 
maturity. Some of the morbid phenomena, especially in idiots, are very 
similar to the disorder of motility seen in Mhizophrenics, because, it may be 
assumed, the same bodily meclianisms are implicated. 
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Tie vmigoloid type of defect is •cbaracterised by strUdag physical featnies 
Probably the outcome -of intra-uterine conditions, it is most fiequent in last- 
born children in a large family, or in children bom of elderly mothers ; parental 
eyphilis may occadonajly be the cause. In many cases the brnin-atem and 
■cerebellum naTe been dispioporlionatcJy nmall, and other signs of maldevelop- 
ment have been reported. Cerebral metabolism is abnormally low. It is 
likely that hereditary factors of an irregularly dominant nature also play 
a part. Tho condition is usually present from birth ; physical growth is 
flow, and has stopped by the time the child is fifteen. Defective growth 
of the skull, leading especially to abnormalities of the base and the orbit, 
ate responsible for the peculiarities of cranial shape. The pituitary gland 
has been reported as ehowing an rnctease in eosinophil cells and d^ewncy 
of basophil cells. The appearance of these usually happy idiots and 
imbeciles is rather su^cative of a Mongol or of a feetus. The akull is small 
and round, and the junction of occiput and back of neck Hat ; an epicanthie 
fold across each inner canthus, narrow tilted eye-slits and lids without lashes, 
red choeln, fissured and often proimding tongue, stubby depressed no^ 
with nostrils looking forward, irregular late-appearing teeth, coarse hair 
on the £calp, small fiveial bones and occasional neurological anomalies, such 
as nystagmna, make the head of every mongoloid a disagreeable but ready 
index to his disorder. That the disorder Is a general one the rest of his body 
testifies ; his limbs are lax and over-mobile at the joints ; he has broed, 
clomay feet and bands, with short fingers and s crease xanDing straight 
across the palm, protuberant belly and low stature ; end perhaps a con- 
genital cardiac lesion, Tho similarity in a few respects io juvenile myzendemo, 
and the occasional concoReuce of the two conditions aometimes make 
diiTeRDtia] diagnosis difiicalt ; not &U of the signs here mentioned need be 
pri^nt in any one case. On tbe mental aide, there is a liveliness and ami- 
abUlty not often seen with so much iotellectua) defect: the patients like 
music and little jokes of a primitive sort; they will imitate gestures, but 
eeldom le&xn to speak properly with their rough harsh voices. 

Tbe forms of deficiency due to thyroid itnujiciency and cerAro-macular 
degenercAion are referred to elsewhere (pp. 1878 and 1686). E'pihia is 
the name given to the rare condition in which tuberose aclerosis of the 
brain, adenoma sebaceom and tumoun of the kidoey and heart may be 
aesociated ; epilepsy is common, and there are gross mental disturbances. 
Gargoylitm is a rare chondrodystrophy, with hepato-splenomegaly and mental 
deficiency. Phenylketonuria may be recognbcci by the chamcteristic meta- 
bolic disturbance. It is a hereditary disorder, due to a single autosomal 
recessive gene. 

Diagnosis. — ^Recognition of gross mental deficiency calls for no sldll. 
The degree and kind of impairment, however, and the somatic variety or 
cause have to be worked out in every case. The latter problem — a minor 
one, except in the case of jnvcnile myzredema and syphilis — is to be settled 
by careful physical examination and inquiry into the history. The former is a 
matter of assessing intelligence and social aptitude. 

The assessment of intelligence is nowadays a matter of giving the patient 
testa which have been standardised on average samples of the population, 
What is average or normal at a given age is therefore known, and the defective 
child’s performance can be compared with this. The most popular and 
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.serviceable lesto arc modifications of those pat forward hj Binet and Simon 
in 1908. As these map pvc n jating that depends nndniy on the child’s 
.cda(»tional opportunities And facility in language, and may not indicate 
.special abili^cs, c^. in mechanical matters, many other tests have been worked 
out which supplement or, in certain cases, replace the Binet scale. A child 
under the nge of 5 cannot be satiefacto^y dedt with by the Binet tests, 
which moreover have only limited value for mPAanring the intelligence of 
adults. It is difficult to agree about what in a normal child must be regarded 
as the limiting ago at .wiuch he becomes of adult intelligence ; it is generally 
taken as li or 16 years. In all tests the emotional state of the subject is a 
factor that may influence hia perfonnance. The emotional reactions to being 
tested must be taken, along with responses to more familiar situations, e.g. at 
home or at school, as evidence of the soundoose or instability of the child’s 
perwnality ; by such criteria must be judged the social development of the 
patient, me fitness for living in the community or being put under lasting 
surveillance and control. 

hlentai age and intelligence quotient are familiar devices for stating the 
tesplta of the Binet test and its derivatives. In spite of their convenience, 
thev are open to so many objections that they might well be dropped now 
in favonr of a percentfie scale or one in which test scores are converted into 
standard scores, the statistical properties of which ere known. The percentile 
method, which requires less familiarity with statistics, indicates whereabouts 
on the curve of diitribution a given score comes whec a laree representative 
sample of the population is tested. Thus, whatever the test, the score obtained 
on it can with such s scale permit the conclusion that the person tested falls 
within, say, the upper 5 per cent, of the population in this respect or within 
the bottom 1 per cent. Valuable for clularen, such a method of assessing 
iateUigeace ^£sd ot^ ^jaalltipe) is Mrticirlarfy naedaJ Sot sdaltsi in whom 
the mentdl age method is inapplical^^ Smee it has become very plain that 
it is useful to test the jntelligonce of adults, the inadequacy for this purpose 
of the pinet scale has led to its being eapersedod by eeveral tests, of which 
the Progressive SIstrices is one of the best known. The task set in this does 
not require words for its performance since it consists in recognising what is 
missing in a series of incomplete designs. This lias advantages, but may 
penalise those w^ can use their intelligence best with the aid of verbal 
symbols. Therefore vocabulary tests and others in which verbal material Js 
prominent are also necessary to obtain a fair assessment of any subject’s 
ability, A test of general intelligence which has been standardised on adu/ts 
and found very serviceable, is the ^Uevue scale, which consists of five verbal 
tests (of comprehension, information, digit span forwards and backwards, 
recognition of similarities, arithmetical reasoning) and five performance tests 
(pictnre completion, picture arrangement, object assembly, block design, 

digit symbol). . , , ^ . j 

Tests of intelligence are by no means chiefly employed for defecting and 
measuring defect ; they have their nmin field of application in indicatmg a 
child’s cdqcability and potential attainment, and an adult’s capacity to 
undertake certain activities. They are used for judging fitness rather ^an 
nnfitness, selecting rather than rejecting. It musty however, be emphasised 
that intelligence measures cannot be r^arded as a measure of height or 
weight might be ; they depend on the tests employed, they have varying 
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reliability, they cannot be translated into the language and recommendations 
of practical life unless the interpreter has a clear knowledge of the theoretical 
and technical limitations implicit in their method. To take a “ self-admin- 
istering” test or a group test of intelligence and to draw merely from the score 
obtained on it by a child or adult the conclnsion that he is meiit3llj|defectiTe, 
would be as inept and gross an error as to diagnose active syphilis merely 
because an unknown laboratory on one occasion reported a positive Wasser- 
man reaction in the patient’s blood. 

There are general observations about mental tests which it is particularly 
necessary for occasional or inexpert testers to bear in mind. The scores must 
be accurately and as far ns possible objectively arrived at ; therefore the 
personal opinion of the tester should not enter into them, though his skill in 
administration may have influenced the result. Any test which has not been 
standardised on an appropriate popnlation cannot be safely employed, since 
test scores have no absolute signiflcance; they must always be compared with 
“ norms,” and it is imperative that these norms shall have been collected on 
a suitable group since it would bo misleading, for example, to judge an English 
child to be less intelligent than an American one because he could not do a 
test requiring familiarity with American habits and ideas. A test, to be 
satisfactory, must be both reliable (measnrmg the subject’s ability accurately 
and consistently) and valid (correlating effectively with other measures 
of the ability that is being tested). The validation of intelligence tests Is a 
difBcult matter : sometimes it is carried oat by comparing test-scores with 
ratings of intelligence by teachers and other' judges or with subsequent 
educational achievement, and sometimes by the statistical procedure of 
factorial analysis in which all the items in the test are compared with each 
other to see whether there is internal consistency. 

Intelhgence tests are different from educational tests. They are intended 
to measure native ability, not acquired experience. It is true that educa- 
tional attainment depends largely on innate qualities, but the mote an intelli- 
gence test relies on tasks which demand some acquirement not equally available 
to all those tested, the more misleading may be its results. The application 
of this to verbal teats is obrious ; a subject who has poor command of English 
or who has aphasia cannot do himself justice on a test that is satisfactory 
for the bulk of literate people. Feiformance tests, which do not use words, are 
not entirely free from similar defects, and in spite of certain merits (greater 
attractiveness for children, tendency to evoke informative temperamental 
reactions) have conspicuous disadvantages; they are seldom cheap or handy, 
are often inconsistent and unreliable, and have poor validity ; on some of 
them the subject's performance is much influenced by any emotional or 
Dearoih disfi^ance ie may have. Cbnsequentfy, whereas a singfe pre- 
dominantly verbal test like the Binet may suffice to indicate the child’s or 
adult’s intelligence (provided there is no special verbal difficulty), it would 
be unsafe to rely on one, or even two or three, performance tests ; a median 
or average score based on half a dozen performance tests is preferable. 

Group testa have become iuciearingly popular because they save so much 
time. They are not suitable for testing young children (under the age of 7 or 8), 
are not so objective and standardised m application as they seem, are by no 
means foolproof, depending as they do to aome degree on the subject’s attitude 
and sitnation at the time, about wbich tbe group-tester will know little or 
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nothing, and thoj cannot be trusted when a low score has been obtained. 
In all instances where a decision must be taken that depends partly on the 
results of the test, any puzzling or unduly low score on a group test should be 
reinforced by an intUvidual test, such as the Binet or Bellevue. It must, 
however, be admitted that the inexpert administration of inividual tests can 
yield as rich a crop of wrong coaclustons as can the uncritically accepted group 
test. The truth la that *' no mental test score should ever be accepted at its 
face value, nor trusted in the same way as physical measurements are tmsted. 
, , , No one ought to use tests who is not wiliing to familiarise himself with 
the underlying principles which must be understood if tests are to bo applied 
and interpreted properly, and with the literature which bears on the par- 
ticular tests that ho employs. In skilled hands, testing provides a far surer 
and more accurate tool for the assessment of abilities than do subjective 
impressions or the ordinary examination paper. But human nature is far 
too complex to be measured in the simple and direct ways in which physical 
quantities can he measured, and the over-enthusiastic but unskilled tester 
is only too likely to make serious mistakes.” 

Treatment. — PnotrrYLAcmc. — Eugenic measures arc desirable for the 
rare hereditary conditions, like amaurotic idiocy, and in the case of those 
imhecilea and feeble-minded in whom genetic rather than environmental 
causes have been responsible for their maldevelopment and who are capable 
and desirous of procreating ; idiots do not procreate. Voluntary sterilisation 
for eugenic rcasoos has been recommendca by a Departmental Committee, 
but has not yet been explicitly sanctioned by law. Birth control, therefore, 
is the engooic measure to bo advised in cases in which defectives seem likely 
to transmit their defect ; unfortunately few such defectives can be relied on 
to observe contraceptive precautions effectively. Semegation may indirectly 
eerre the B&tae oad. TVcJl-maaaged parturition ana treatment of parental 
syphilis arc the only other practicable ways of forestalling defect. 

Educational and social . — Much improvement may be attained by the 
training of defectives ; it is work for experts. Where there are special 
disabilities, e.g, of the senses, or of such capacities as reading and writing, 
attention to these may lift the child out of the class of mental defectives 
altogether. T^ether the child lives at home or in a colony or institution 
will depend not only on the degree of his intellectual and social deficiency, 
but also on the adequacy of his home circumstances. There are many kinds 
of provision for the care of some of the 300,000 defectives in England and 
"Wales, ranging from speciaf schooti and statutory supervision to menfaf 
hospitals ; 37,000 defectives are in certified institutions, besides 6000 under 
guar^anship, 37,000 under statutory eupervision, and 9500 in public assist- 
ance institutions. Well-mn colonies serve to Booialiae many defectives 
hitherto vicious or violent, who can then go out and live more or less usefully 
in the community. Some, however, prove iutractable, especially those who 
have epileptic fits. 

Physical . — The bodily disturbances, e.g. contractures and paresis, call 
for orthopjcdic treatment, which sometimes indirectly benefits the mental 
state. The treatment of the forms due to thyroid deficiency or syphilis is 
described elsewhere. _ 

Aubrey Lewis. 
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Abdomen, retracted, ia ccrcbro-spinal fever, 
40. 

In nlceratlve coUtis, C81. 

Abdominal abscess, in peritonitis 781, 783, 
783, 784, 789. 

allergic attacks, COO, 779, 760. 
cramps in hTpcrparatbyroidlam, S28. 
distension In acute castritls 613. 
in acute intestinu obetraction. 70t. 
in acute necrosla of pancrcai;. 7CQ, 
ia ascites, 792, 703. 
in eoIitU, 070, OSl. 
in mcgacoIoD. 690. 697,, COS, 
iihpscudocj’csis. 600.. 
in*palinonaty eollapec, 1187. 
in rickets, 487. 
in sondesmia, li. 
in tuberculous pcritonltli, 7S9. 
in tTpboid, 84, 80, 90. 
noseles, vreakness of, In relation to 
viseeroptosu, 774, 773. 
rigidity in acuta peritonitis, 782. 783. 
in appendidtU, 703. 
in uenoeb’s purpura, 848. 
in pyelitis, 1348. 

tendenieas in acute peritanitis, 782. 783. 
in appendicitis, 70S, 712. 
in diverticulitis, 691. 
in gastric ulcer, C19. 
in splrocbietoais ictero-bxmorrbagicit, 
248. 

In treneb fever, 311. 
in ulcerative colitis, 031. 

Abortifaclent uses of lead, 390. 

Abortion in cbolero, 128. 
in malaria, 205. 
in measles, 145. 
in scarlet fever, 72. 
in smali-pox, 157, ICJ, 
in typboid, 80. 
in unduknt fever, 140. 
sypbilis as cause of, 237. 

Abortus fever, 138; ant/ ercUoduIant fever. 

Abscess, actinomycotic, 199. 200. 
amcebic. 2S6. 288, 737-741. 
appendicular, 709, 711. 
as result of cancer of stomacb, 633. 
cerebral, 1593-1605. 
complicating scarlet fever, 73. 
filarml, 342. 
formation, 2. 
bepatic, syulubtic, 743. 
iaebio-rectaX in pulmonary tubercalosis, 
1221. 


Abscess, medisalinal, 1204-1290. 
chronic, 1297. 
metapneumonic, 1198. 
of bntin, 1598-1603. 
of lung, 1197-1200. 
of eplMU, 859. 
penoephrie, 1351, 1332. 
peritossQIar. 73, 564 ,* see (Joinsy. 
retro-pharyngeal, 107, .508, 5W. 
Bub-diapbrag^Uc, as sequela of ap- 
peadicitis, 70S. 
of dootlensl ulcer, 622. 

Abscesses, as cause of acute peritonitis, 
781. 

in glanders, 02. 
in pysmia, metastatic, 14. 

aurgiatl treatment of, IS. 
in sfflaIJ'pox, Ici 
io suppurative pylepblehitts, 750. 
in tj'pnoid, 83, 89. 
miliary amebic, 287. 
staphylococcal, 20. 

Acaotbocbellonetoa perstans, 340. 
Acanthosis in cctema, 1427. 
nigricans, 1498. 

Acaros, parasite In scabies, 1450. 
Aeccs$or 7 >«lDas Suppuration, 1116-1116. 
Accommodation, paralysis of, in diphtheria, 
!814. 

Aceto-acetle acid in blood and urine, 434, 
439. 

in urine, testa for, 446. 

Acetone bodies in relation to allali reserve 
of blood, 434. 
tests for, 446. 

Aeetoonrla, 437, 440, 1313. 
in diabetes. 437. 
in diphtheria, 105. 
treatment of, 111. 

ia epidemic diarrhoea in children, 060. 
in glycogen disease, 720. 
in measles, 148, 
ia sea-Kcknevs, 368. 
tests for, 446 ; and tea Ketonuria. 
AeetyI*B-iiiethyehoIine, in paroxysmal 
tacbycanba, 023. 

-cbollDB in relation to myasthenia 
gravis, 1830. 

-phesyUiydrssise in polycytlneniia, 820. 
Achalasia, anal, and megaeolon, 693-700. 
of the eardla, 577-580. 

sphincter, 761. 

of the pharyngoHSSopbageal sphincter, 
674, 676. 
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Achlorhydria, 594. 
letioJogy of, 60-1. 

as caase of arucmia, 593, 805, 809. 
as cause of dlarrhcea, 594, 6)3. 
associated with gastric flatolonco, 60i. 
in cancer of stomach. 631, C32. 
in cholecystitis and gall stones, 594, 731, 
756. 

ID chronic alcoholism, 382. 
in chronic gastritis, 591, 593. 

In diarrhma of phthisis, 685. 
in health, 689. 694. 
m pellagra, 494 

in pernicious aniemia, 695, 806, 809. 
in rehation to bacterial activity, 590, 594. 
in sprue, 670. 

IS subacute combined degeneration, 595, 
17C8. 1769. 

in syphibs of etomach, 630 
oral sepsis m relation to, 653. 
osalutia in, 1316. 

predisposing to intestinal infectiona, S9I. 
results of, 694. 

AehoUa (ccebae disease}, 661. 

Aeholurle laundies, 814 
Achondioplasia, \4Q3-l49i. 

Aehorion (uoH, 1154. 

Achylia gastrlca u) pernicious anxmev 806, 
807. 

in rosacea, 1420. 

Achylic chlorsbsmia, 803. 

AcldsniJa, 433, 434. 

aOcalatnla, and alhed conditions, 433- 
430. 

in renal ursmia, 1341. 
treatment of, 43S, 1344. 

Acidity of gastric Jnice, 592. 

Acidosis, 433, 434. 

^ cholera. 127, 128. 
in necrosis olliier, 726. 
renal, in biacku-ater fever, 270. 

Aekee poisoning, 418. 

Acne, and scborrhcca, 1416. 
bromides m relation to, 1446, 1447. 
keloid, 1447 
DCcroUeo, 1446 
Dodolaris, 141.5 
papulosa, 1445. 
punctata, 144'. 
pnstulosa, 1445. 

rosacea, 1419 ; ond «ce Kosaeea. 
scrofnlosorum, 1470. 
tar and oil, 1424. 

Taceme treatment of, 1446 
rarlolifonnis, 1410. 1447. 
vulgaris, 1444-1446. 

Acnitis, 1479. 

Aconite root poisoning, 419. 

Acrocephaly, 1401. 

Acrocyanosis, 1410. 

Acrodynia, infantile. 320; and ut Flak 
disease. 

Acromegaly, 601-603. 


Acromegaly, mental symptom* of, 1845. 

Aeiopanesthcsia, lUl. 
in pernicious ansmia, 810. 
in polycythromia, 820. 

Acropathy, 1391. 

Actinic rays, dermatitis from, 1425, 1420. 

Actinomyces bovls, 103. 

Actinomycosis, 19S-201. 
xtiology of, 198, 1230. 
diagno^s of, 200. 
oflnngs, 1230. 
of plenra, 1290. 
prognosis of. 200. 
symptoms of, 108-200. 
treatment of, 200, 201. 

Aeupanetnre in chronic nephritis, 1334. 

Adams-Stokes syndrome, 939-942. 
diamosi* of^ 940, 941. 
epileptiform convulsions In, 040, 1709. 
in fatty heart, 0S6. 
in fibrosis of myocardium, 0S4. 
in relation to heart-block, 939, 910, 941* 
sudden deatb in, 894, 941. 
symptoms of, 940. 
ayscope, 885. 
troatmest of, 941, 9i2. 

Addison's ansmla, 800 \ end lu Anxmia. 
pernicious, 
disease, 534-539. 
xtiology of, 531. 
diagnosis of, 530, 537. 
neurasthenia accompAnying, 1879. 
pathology of, 531. 
prognosis of, 537. 

SDpramal cortex in relation to, 634, 
637. 

tuberculosis in relation to, 534, 537, 
639, 1222. 

symptoms of, 534, 533. " 

treatment of, 637-539. 

Adenitis in glandular fe\cr, 313. 314. 
in lymphopAthia venereum, 195, 196. 

In rubella, 153. 

u\ scarlet fever, 68, 70, 73, 79. 
m trypanosomiasis, 282. 
treatment of, 1299. 
tubercular, m children, bovine, 31. 

Adenoids, 1120-1122. 

Adenoma ol hronchns, 1161. 
hosophd, of pituitary, 503-503. 
fcetal, 525. t 

ofkidnev, 1360. 
of paratnjTOida, 627, 520. 
of pituitary as cause of acromeg.aly, 501, 
1673. 

ofouprarenal glands, 540. 
sebaceum, 1601 ; and tee Sclerosis 
tuberose, 
toxic, 519. 

Adennln, 477, 478. 

Adhesions, pericardial, 993-997. 
calcification ot^ 990. 
peritoneal, 788, 790. 
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Adie’s syndrome, 1535, 1526, 1660. 

Adiposis dolorosa, 40S, 1385. 

mental symptoms of, 1870. 

Adiposity, 463 ; aiui see Obesity. 
Adolescence, afrectire duorders In reisllon 
to, 1881. 

Adrenaline, 533. 
action of. 533. 

for toxic symptoms duo to arsplicnamine, 

222 . 

in Adams-Stokes syndrome &U, 942. 
in allergic conditions, 780. 
in angioneorotio <rdema. IIOS. 
in caraiac disease, 900, 910. 
in relation to sugar metabolism, 442. 
indications for, m asthma, 1170. 

Adrenals. 8te Snprarcnal glands. 
Adreno^genltal ayndrome, 540-^2. 

Adcit riekets, 1397-1309. 

Adventltloos sotuds, 058-060. 

Aides ssgjpU, 183. 

Aerobic bacteria, 2. 

Aeroeele, 1141. 

Aerogastrle blooule. 583, 603. 

Aerophagy, 551. 558. 601, 675. 
caoso of intestinal flatulence, 604. 
hysterical, 605. 
in angina pectoris, C05. 
in chnidc ssophageal ulcer, 583. 
mechanism of, C04. 

AOeetlve disorder, I8SO-I893. 
tetiologyef, 1880-1883. 
alterations of metabolism in, 1883. 
bodily habit in, 1581. 
coarse and prognosis of, 1839. 
disgootls oi, 1888, 1889. 
drag abuso causing, 1882. 
pathology of, 18Sl 
suicide, nsk of, 1886, 1887. 
symptoms of, 1884-1888. 
toxasmia as cause of, 1882. 
treatment of, 1890-1893. 
types of, 1880. 

"After-damp,’' 407. 

Agglutination, stages of, 5. 
test for diagnosis of ccrobro-spinai fever, 
39. 

of glandolor fever, 315. 
of paratyphoid fever, OS. 
of spirochstosis icteioluemorThagica, 
247. 

of tularamia, 64. 
of typhoid, 89, 00. 
of typhus, 305, 308, 309. 
of unduUnt fever, 138, 140. 
zones of, 6. I 

Agglutinations, flagellar, 6. I 

somatic, 6. I 

Agglutinins, 6, 0, 

and a^IatiDogens in relation to blood 
grouping, 799, 800. 
efieet of heat on, 6. 

Agglutinogen, 7. 


Agnosia, 1565, 1566. 

Agranulocytic angina, 832. 
Agranulocytosis, 832-^4. 
aftiolc^ of, 832. 

chronic and recurrent types of, 832. 
cooxse and prognosis of) 8.73. 
diagnosis of, 833. 
pathology of. 832. 
symptoms of, 832, 833. 
treatment of, 833, 834. 

Agraphia, pure, 1556. 

Agut^ 254 ; and iu 3Iabria. 

Agno*caks spleen, 259. 

Air embolism, 1095. 

Air hunger m diabetic coma, 444, 

Id hiemonhage, 796. 

Stagnation in relation to heat-stroke, 372 
snaJiowlDf, 551. 

Alar collap^ of nostrils in adenoids, 1121. 
Alastrtm, 162. 

Albers'dchinberg disease, 821. 

Albinism, 1500. 

of the lung, 1192. 

Albright's sj^drome, 529. 

Albuefd (Untish Sobering) lo pyehtis, J350. 
Albuffihtutla, 1309, 1310. 
congestive, 1310. 
febnie. 1310, 1318. 

functional or orlbostatlc, 1309, 1310; 

and tee under Proteinuria, 
orthostatic, 1300. 
phjsiologicAl, 1309. 

Teaidnal, 1310. 
tests for, 1309. 
toxic, 1310. 

without organic renal di-scase, 1309, 1310 
Albuminuric retinitis, 1331. 1332. 

ulccraliOD of bowel, 1342. 

Albumosuria, 1310. 1311. 

Alcohol asa cavse of gastritis, 590,616. 
in blood and unne during intoxication, 
3SO 331 

io cardiac disease, 893, 902, 923, 925. 
in relation lo arrhotis of hver, 383, 725, 
727, 728, 730 
fatly heart, 085, 087. 
gastric ulcer, 624. 
hepatosu, 727, 728. 
nenhritis, chronic, 1333. 
palpitation, 911. 
rosacea, 1420. 

in treatment of pneumonia, 1255. 

of summer diarrheea, 631. 
injectiona in peripheral facial spasm, 
1533. 

in trigeminal neuralgia, 1520, 1530. 
propertieB of^ 380. 
susceptihility to, 1870, 1871. 
value of, in botulism, 430. 

Aleofaone delirium, acute. 1371. 
coma, 381, 382. 

drinks in relation to gout, 383, 458, 464. 
epilepsy, 1872. 
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Aleohollo «xeesi, in rdntfon to nwrosja of 
liTer,735. 

congestion of tho liver, 719. 
gastritis in relation to cirrbosiB of liver, 
72S. 

hallueiaosis. acoto, 1871, 1S72. 
hepatosis, 727, 728. 
mental disorders, 1870-1874. 
aeartto, 18V2, ISIS, 
paranoia, 1872. 
poisoning, acute, 379-381. 

effect of, on liver, 383. 
psychosis, Koreakoff’e, 1872. 

Alcoholism, 379-381 
aente, 379-381. 
and typhus, 309 
as a cause of oesophagitis, 582. 
as predisposing to erysipelaa, 21 
diagnosis of, 380, 381. 
chronic, 332-384, 1870-1874 
deleterions effeefs of, 382. 
delosional states in, J871, 1872. 
dftmotiUsat.ianvn, (^l. 
dugsosis of. 380. 381. 
pathology of, 382, 383. 
prognosis of, 383. 
symptoms of, 383. 
treatment of, 354. 

In rektlos to sremBic bepatitfs, 737. 
usanity, 1871, 
pnenmoala, 333. 
pulmonary tabereoiosts; 1235. 
tubcfculoaia, 382, 383. 
trahold, 36, 92. 

mcmco-Iegal upcet of diagnosH- of. 380. 
predisposing to lead poisomng, 339. 
propbyknis of, 1873. 
symptoms of, 3S0. 381,383. 
treatment of, 380, 392, 384 

Aldehyde test, Napier’s, for hala-szar, 270. 

Aleppo aore, 279. 

Aleuksndc leaIueQda,838, 840. 

Aleukia hamorrhaglca, 811 

Alexia. See Word- blindness. 

Alexin, 5. 

Alimentary disorders in relation to Deuras- 
tbenic states, 1880. 

symptoms of pslnmnary tubereotosls, 
1216. 

Alkalsmla, 433, 435, 436. 
and allied conditions, 433-439 

Alkali reserve el blood, 433-430. 
rednction of, m dia^trt, 439. 

Alkaline tide in ntme, 130R. 

Alkalis to Wackwater fever, 272. 
lit chronic- gastric and duodecraf olrer, 
622, 623. 

in colifomrinfeetlonB; 29. 
in prophylaxis" of scarlatinal nephritis, 
701, 1327. 

Alkalosis, 433. 1321. 1339, 1340. 
ctiBicalfeafores of, 1339, 1340. 

Alkaptonnrta, 445, 1313. 


Allantfasls, 429. 

Allergic symptoms after protem-eonfanimg 
drag". 1464. 

in hydatid disease of liver, 744, 
theory of rheumatic fever, 316, 317. 
Allergy, uoo. 

• cnlorhydria in relation to. 594. 
gastro-intestinal, 779, 780. 
maitifestations of, 1115. 
skin, 1422-1426. 

“ AUlgaftif sklB,"'I414. 

Almonds, bitter, oil of (nitro-Benzrae), 412 

Alopecia, 1607-1509, 
areata, 1508, 1509. 
eleatrlel^, 1509. 
prcmattira, 1307. 

aeLorrhma ia refatioB ter, 1443, 1508. 

Altitude Sickness, 365. 

Altitudes, effects of expratire" hr rarefied 
atmospheres at high, 365. 
high, polyeytnamia at, 824. 

Alzheimer's disease, 1802, 

Am&as, 162. 

Amanita musearla, a poisonouv fungus, iVK 
phalloldea, a poi«onous fongnr,4l8. 

Amaurosis in nrrmia. 1341. 

Amauntie familial idiocy, 1686, 1925, 1926, 

Amhlyomma caJennense.SOS. 

Amblyopia after trypamm/dir, 226. 

Amboceptor, 5. 

definition of, 6. 

Amenorrhea in anorexia nervosa, 602, 603. 
in (^shioe’s syndrome, fiOt. 
in Oraves'e disease, S16. 
in kala-azar, 275. 
in pulmonaiy tnbetcalesis. 1216. 
in bimmondre disease, 507. 
in nnlism. 540, 541. 

Amentia in Sriulderia disease. 1607. 

AmJdopyrloe, in relation to agranulocytosis, 
832. 833. 

Amlmla, 15SS. 

Ammonia excretion In urine, 1304. 

Amonlate dmereniy ointment m ecthyma, 
1433. 

in impetigo ronfagtosa, 1436. 
in pityrioBiform dermatitis, 1438. 

Amnesia, verbal, 15s?. 

Amnesic syndromes, 1356. 

Amtablc abscess, 280. 289. 737-741. 
dysentery, 2S6-2DO. 
xtiolocy of, 286* 
catarrhal colitis in, 679. 
complicatiuns' of, 299. 
course of, 289. 
diagnosis of. 288 

in relation to hepatitis' aud absc*®*; 
737, 740. 

patholoey of, 288, 287. 
prognosis' of, 298, 299. 
prophylaxis of, 28tr, 
symptoms of, 287, 289. 
treatment of, 289, 2W. 
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Amcebic bspatlUs, 737 ; and tee itcpatitis, 
Amccbic. 

Amphetamine sulphas in Adams-Stohn 
gyndfoine, 

Amphetamine in narcolepsy, 1717. 

Amyloid ^Ditration, 1074, 1075 
kidney. 1345 

substance, characters of, 1074. 1075. 
1345. . 

Amyotonia congenita, 1824. 1825. 

Werding-Hoffraann paralysis ami, 1786. 
Amyotreph/e lateral sclerosis, 1771. 
Amyotrophy, syphllitlo, 1069. 

Ansmia, 801-824. 
aehloTbydrIe, simple, 803. 
aehrestle, 812. 
acute febrile, 820. 

Addison’s, 777 ; and tee Ansemia, per- 
nicious. 

aplastic, 811-813. 
in childhood, 823. 
bruits duo to, 939. 
chlorotic, of childhood, 823. 
congenital hmmolytlc, 814. 

Cooley’s, 810. 
dysbremopoletie, 803. 

in ebUdbood. 623. 
erythroblastic, ot Cooley, 810. 
gravli of chJdnsn, 823. 
hemolytic, acute, of Lcdercr, 820. 
ehiome aeguirM, 820, 831. 
chronic (type n&yeca-Widal], 820. 821. 

(type MsrchiamTs.Michcli), 810. 
eoagealui Uvw Chauiftitd-Hh^otr- 
bU). 814. 

-with recintent hsmoglobmuriA, 819. 
bypochromie, idiopathic, S03-800. 
idiopathic, of newborn, 818. 
in aebolane jaundice, 814. 
in acute endocarditia, 947. 

In amccbic dyeentcry, 287, 
in ancylostomiasia, 347. 
in aortic incompetence, OCO. 
in benzene poisoning, 411. 
in blackwater feTer, 270. 
in cancer of colon, 688. 
in cancer of atomacli, 631, 632. 
in chUdhood, 823, 821. 
in chfonio arsenitw poisoning, 400. 
in chronic mcrcunal poisoning. 403 
in Hodgkin’s disease, 801. 874. 
in hook-worm infection, 347. 
in idiopathic ateatorrheea. 666, 667. 

treatment o£, 608. 
in kala.azar, 276, 801. 
in lead.poisoning, 393, 801. 
in tnalaria, 263, 801. 
in malignant disease, 801. 
in methyl chloride poiaonieg, 416. 
in myzeedema, 522. 
in nephritia, 801. 
in Oroya fever, 141. 
in Paterson’s ayndtome, 675, 676. 


Ansmia, in pellagra, 493. 
in pregnancy, 82Z 
in rhenmatio fever. 318, 801. 
in rheumatoid arthritis, 1368, 1370. 
in rickets, 487. 
m Bcuryy, 481, 482. 
in septic endocarditis, 053. 
in aeptiesmia, 14. 
in epme, 670, 672. 

in subacute combined degeneration, 
1766-1771. 
inayphtia, 212, 801. 
in tnnitrotoluenc poisoning, 413. 
in typhoid, 87, 80l. 
in nndalant fever, 139. 
in X-ray workers, 377. 
teQco>erythtobias(fe, 821, 822. 
macrocyllc, nutritional, 497-199. 807, 

m 

Mediterranean, 816. 
megalocytic, 807. 808. 
m diphyliobothnum infestation, 336, 
337. 

IQ peOsgra, 495. 
m apruo, 670, 672, 808. 
microcytic, chronic, of women, 576, 803- 
800. 

familial, 816. 
in aucyJostomlasa, 547. 
mitls, 623. 

myelophthisic, 801, 821, 822. 

BUtrilienal, 497, 807, SOS. 

in pregnancy, 822. 

c/ ioiaots, oulrtllcoa}, 803. 

iron deficiency m, 803. 
of the new-born, 818. 
of pregnancy, physiological, 822. 
of prematnnly, 803. 
osteosclerotic, 821. 
papillixdema in, 1570. 
pernicious, 806^11. 
achlorhydria in, 595, 80.5, 809. 
Addison's account of, 803. 

«tiology of, 800-^03. 
associated with anbacute combined 
degereration of spinal cord, 1766- 
1769. 

complications and aequeke of, 810. 
^agnoais of, 810. 
in young eubjects, 810. 
mental disorders in, 1877. 
of pregnancy, 807, 822. 
paUioiogy of, 808. 
prognosis of, 810. 
symptoms of, 808-810. 
treatment of, 811. 
physlologfesi, of pregnancy, 822. 
progressive hsmolytic, in septicaimia, 14. 
pro{^laxis of, 852. 
pseudMeukamlca Infantum, 823, 324. 
r^otoi^a, 379. 

secondary hypochromic, SOI, 802. 
siekle^eUed, 816. 
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AnsmU. splenic, 662-864. 

STDiptomstle, in childtood, 82.1 
targcl-teJl, 816. 

toxic, 12, 801. 
treatment of, 852-855, 
tropical maerocftlc, 497-iOO. 
taasmolytic, 498. 
rocgalocytlc, 497-199. 
non-hffiioolyWe, 498. 

AneeiRlas, deficleney dpshsmopoletlc, S02, 
803. 

in childhood, 823. 
bsmolTtle, 813-S3I 
hyperehromle, 801. 
hypoehrotnle, 601, 803. 
megalocytlc, 801. 

claeLfcatiOn of, 807, 608. 
microeyfle, 801. 
normocytle, 801. 
ortboehromle, 801. 
secondarp, 601. 
symptematle, 801, 802. 

Anaestbesla, entaneous, 1416. 
deloiesa, 1081. 

in hysteria, 1011. 
in leprosy, 132. 
m synnuomyelia. 1410. 

“ sleered jacket," 1761. 

Assstbcties, in icbtlon to lymphatum. 
877 

Aaakhre, 213. 

Anal acbalasia and nesaeolon, 693. 
ipaam, 052. 

iphloetcr, achalasia ot, OOl. 
dilaUtian of, for anal anatm, 8S2, 
690. 

olc-ere, 049. 

Asamnesle reaction in typhoid, 90. 
Anaphylactic condltlan m animala infested 
^th varbLs larval, 353. 
reaction after blood transfusion, 855. 
shock, leucocytes la, 631. 
syndrorae after rupture of hydatid cyst, 
333, 339. 

Anaphylactoid symptoms after arsphena. 
mine preparations, 222. 
m dracontiasis, 344. 

Anaphylaxis, 7. 

attei diphthena aatitosin, 110. 

AS a factor in eczema, 1426, 1427 
as toxic iihopathy, 7. 
dehnition of, 7 
desensitiaalion for, 7, 1433 
following insect bites and stings. 352. 
in relation to asthma, 1168. 
sudden death from, 7. 
treatment of, 7. 

Anasarca m cardiac failure, SS7. 
Anastomotic ulcer, 628. 

Ancytostoma btaiiUense, 348, 1515. 
esQlncm, 346, 1515. 
duodenale. 346, 347. 
malayamim, 346. 


Ancylostomiasis, 316-343. 

Androgenic hormone, exccasive secretion of. 
In viryism, 640. 

Aneurin (ritansin B,), 470, 490. 
Aneurysm, 1076-I0S3. 
a-tioloCT nnd pathology of, 1076-1078. 
aortic, modes of rupture of, 1079, 1082. 
respiratory avmptoras of, 1079. 
symptoms of, 1078-1091, 1084. 
syphilis in relation to, 968, 1077, !0'<5. 
arterlo-ienous, 1076, 1087. 
atheroma and, 1073, 1074, 1077. 

I•my. 1642. 

cerebral. 1077, 1642. 1613. 
syphilitic, 1077, 

clreumsetibed, loil, 1070, 1077. 
cirsoid. 1076, 1086, 1087, 1643. 
claaaificatfon of. 1076. 
congenital, 1077. 
diffuse, 1011. 1076. 107.S. 
dissecting, 1076, 1086. 
effect of, on bone, 1078. 
false, 1076 

in relation to cerebral thrombosis snd 
hsmorrhsge, 1629. 
in septic endocarditis, 052, 953, 077. 
in tnoerrolar cavitie*, 1077, 1210. 
infection m relation to, 1077. ^ 

Intracranial, 1642, 1643. 
mixed, 1076. 

mycetle, 1077. , 

ef abdotnlosl aorta and branebeSi 1084> 

1085 

of aorta, fusiform, 1078. 
snccuUr. 1011, 1012, 1078. 
strain in relation to, 1077. 
oI brathl&l artery, 1095. 
ot carotid artery, 1094. 
oj coronary artery, 1010. 
of femoral artery, 1085 
«t bsarl, 999. lUUO. 1023 
of hepatic artery, 10S5. 
ot Innominate artery, 1094 , 
of Internal carotid, 1612. 
of mesenteric artery, 10S.5. 

I o! physical slgm, 1078. 
ot popliteal artery, 1085. 
of renal artery, 1085. 
ol splenlo artery, 10S5. 
of subclavian artery, 1094. 
of symptoms, 1079. 

ol thoracic aorta and branches, 1078- 
1081. 

perforation of, into vein, 1087. 
pressure symptoms of, 1076, 1079, 1086. 

1081. 1147. 
racemoae, 1643. 
rupture of. 1077, 1078, 1082. 
sac of; 1077. 

spontaneous cure of, 1077, 1082. 
syphihs and, 195, 207. 1064. 1077, 1083- 
thoracic, 1078-1084. 
treatment of, 1083-1085. 
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Anenrysm, tnie, 1077. 
mlcose, 1087. 

Aneurysmal vartx, 1076, 10S7. 

Aneurysms, multiple, 1077. 

Angina aMomlnIs, lois. 
agrnnuloeylfe, 832. 

LudovlcI, 568. 
jseffibranous, 106. 

moDoeytSc, 313 t and set GbnduUrfe\er. 
o! decubitus, 1017. 
pectoris, 1015-1023. 
atiolog7, morbid anatomj, and palho* 
geocsu of, 101.'>-I018. 
anenrysTU causing, 1079. 

• claesiucation of, 1017, 1018. 
diagnosis of, 1020, 1021. 
electro-cardiogram of^l0j7. 
lUtnlenco in relation to, 1020, 1021. 
1023. ' 

from atheroma of coronary artencs, 
1016. 

high blood-preaaure in, 1016, 1021. 
in aortic incomneionre, 970. 
in aortic atenosls, 965. 

In chronic myocarditis, 985. 
in pernicious anamia, 800. 
in relation to auricular fibnlbtion, 
031, 1010. 

in •yphliltic oortilLs, lOlS, 1060. 
in thyrotoxic cardiac conditions, 1031. 
tneciianism of attack. 1016, I0i7. 
nervous factor in, 1010. 
pain of, 1015, 1017. 1018, 1019. 

cites of, 1021, 
pathology of, 1010. 
preceding coronary occlasinn, 1025. 
prevention of attacks, 1023. 
prognosis of, 1021. J022, 
sudden death in, 1017, 1020. 
symptoms of, 1018-1020. 
syphilis in relation to, 1013, 1015, 1016. 
treatment of, 1022-102.5. 
varieties of, 1017, 1018. 
redux, 160. 

$Ine dolore, 1019. 

Vincent’s, 566; andeet Vincent’s angina. 
Angiography, cerebral, 1581. 
Angio-neuroses, II05-III3. 
neurotic eedema, 1106-1108, UOS. 
Rtiolc^ of, 1100, 1107. 
atfecting laiynr, 1125. 
diagnosis of, 1107, 1109. 
pathology of, 1107. 
pulmonary manifeatations of, 1180. 
eyiuptoms of, 1107. 
treatment of, 1108. 

Angor anlml, 1026. 

Anldrcsls, U13. 

Aniline derivatives causing enterogenous 
cyanosis, 826. 
poisoning, 414, 415. 

Auilism, 414. 

Animal poisons, efTcct of. on skin, 1423. 


Animal scabies, 1460. 

Anlsoeylosis, 709. 
in leokeemia, 836, 838. 
in malaria, ^8. 
in pernicious anaemia, 810. 
to scurvy, 482. 

Ankylosing spondylitis, 1378-1380. 
Aokyiosls of joists, fibrous, in h^mophib'a, 
850. 851. 

of the spine, 1378 ; and see Spondylitis, 
ankylosing typo of. 

Anopheiine mosquitoes, 256, 257. 

Anorexia, 602. 

in acute catarrhal gastritis, 612. 
in cancer of stomach, 631. 
in chronic gastritis, 614. 
nervosa, 602, 603. 
pituitary ^sonlera in, 1879. 

Anosmia, 151!), 1550. 

Anoismia, 364-366. 
alkali rr!V>rye of iloodi a, 435. 
aasenuc, 365. 
anoxic. 365 
artcnal, 364 . 

m relation to angina, 1017. 
mental effects ofT 365. 
passive, 36t. 
pathology of, 304, 3C5. 
stagnant, 364. 
symptom.* of, 365, 306. 
tolerance to. 366. 
treatment oh 3CC. 

Antbraeosls, 1205. 

the trachea in, 1138. 

Anthrax, 63-60. 

Antigen, 5. 

•• VI,” 6 
Antigens, 6. 

partial, for tul«rculosis, 1231. 
protein, in asthma, 1171. 
specificity of, 0. 

types of, in relation to agglutination, 0. 
Antimony in kala-azar, 277. 

tartrate in schi-stosonuasis, 335. 
Antlpyrine eruptions, 1403. 

AnUsera of thenipcQtJc value, 415. 

in lobar pneumonia, 1256. 
AoUspasmodics in asthma, 1170. 
Antttetanus serum, 57, 53 
Aolitoxin, diphtheria, dosage of, 110. 
production of, in body, 4. 
scarlatinal, 4. 
sera, 4. 

tetanus, 67, OS. 
trait of, 4. 

Antitoxins, 4. 

and active immunisation. 4. 
methods of preparation, 4. 

Antlvenene against scorpion stmgs, 355. 

in snake poisoning, 357, 358. 

Antrum, maxillary, suppnrotion in, 1117. 
Anoila, cansea of, 130^, 1309. 
in blackwater fever, 270, 272. 
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Annrla, in cliolcra, 128. 
m yellow fever, 190. 

Anns, eczema of. 1429. 
polypoid BweUings aboat, 107. 
pruritus of, 1418. 
m enterobiasis, 350. 

Anxiel; disorders following terrifying 
eipeneucea, 1882. 
states, 1880-1888, 1017. 1018. 
psychotherapy in, 1803. 
sexual faitors in causation of, I8S3. 
syTnptonis of, 188fr*1888 
visceral symptoms of. 607. 

Aorta, abdominal, and Its Imnclies, 
aneurysm of, 1084, 1095. 
ascending arch of, aneurysm of. 1078, 
1079 

atheroma of, 1073, 1074 
atresia of the, 1003. 
coarctation of, 1003, 1004, 1007. 
descending arch of. aneurysm of, 1081. 

thoracic, aneiirvsm of, 1031 
cleatra position of, 1004. 
dilated, symptoms of, 1078. 
dunUc, 1004 

cecerai dilatation of, 1078. 
hypoplasia of, 1004, 1007 
syptiilia of the, lOlO-lOlS, 1068. 
thoncle, aorl brancLes, aneurysm of. 
1078-1084. 

transposition of. 1004. 
traosvene arch o(. aneurysm of, 1070- 
lOSl. 

Aortle aneurysm, 1078 ; and tee under 
Aneorysm, 

disease, value of digitabs in, 900. 
Ineoaipeienee, 962, 9C6, 970. 
angina in, 970. 
sitiology of, 006, 1063. 
procnosu of, 893, OCO, 070 
syp^tic. 1010. 
stenosis, 060, 064-9C6 
absolnte, 964. 

Kliology of, 004. 

congenital, 1003, 1009. 

diagnosis of, 965, 066. 

hypertrophy of left ventricle in, 965. 

murmur in, 965, 966 

prognosis of, OflC. 

pulse of, 065. 

relative, 064, 965. 

symptoms of, 064, 06.5. 

syphihtic, 004. 

valve, congemtal anomabes, of, 1004. 
valves, at&roma of, 1073. 
m primary chrome endocarditis, 957. 
scarlatinal rheumatism selecting. 74. 

Aortitis, acute, IOCS. 

syphihtie, 1010, 1011, 1012, 1077. 
pathology and relative frenoenry 
of. 1010. 
results of, 1011. 

Aperients, abuse of, effects of, 653, 677. 


Aprlents, in B. coli infections, 29. 

in constipation, 651, 652. 

Apex-beat, the, 873. 
in acute pericarditis, 094. 
in acute simple endocarditis, 0-47. 
in adhesive pericarditis, 996. 
in Vumdle-branch block, M2, 
in dilatation of heart, 090. 
in fatty degeneration of heart, 086. 
in fibrosu of myocardium, 084. 
in liypertrophy, 089. 
in mitral incompetence. 973. 
in mitral stenosis, 971. 
in shock. 892. 

in thyrotoxic cardiac conditions, 1031. 
Aphasia, aitiotogy of, 1557. 
anatomical considerations, 1555, 1556. 
and other defects of speech, 1553-1664. 
conditions involved in, 1554-1557. 
eatfmation of tistamcntsry capacity b, 
1559, 1560 

in lesionB of temporsl lobes, 1646. 
in encephahtis lethargtca, 1012. 
in mumps, 176. 

Jargon, 1M6. 1555, 1557. 
lesions responsible for, 1657. 
method of examinntioD m, 1560. 
motor, 16.50. 

physiological consulecations, 1556, 1657. 
prognosis of, 1658, 1659, 
pore, 1654. 

eymptenuof. 1657, 1558. 
treatment, 1559. 
verba), 1565, 

Apbasle attacks in migraine, 1719. 
Aphonia, ftmctional, 1123, 1135, 1136. 
abell shock in relation to, 1135. 
hystcncal, 1012. 
in beriberi, 401, 492. 
in laryngeal tubercnlosis, 1212. 
in emaU poi, 160, 161. 

Apbtba epUooUca, 185, 186. 

Apbtbs, 555. 

Apbthous stomatitis, 555. 
after bisnmth therapy, 230. 
olcen in sprue, 670, 671. 

Apical InlectioD, 553. 

Apieolysis la pulmonary tuberculosis, 1234. 
Aplastic anmmla, 811 ; and tee Anxmia, 
aplastic. 

Apeeumatosis, 1184, 1185, 2168. 

Apodemus apectosus, 246. 

Apomorphlne in alcohobsm, 360. 
Aponenioses, fibrositia of, 1384. 

Apgpleclie chorea, 1547, 1730. 

syndrome, the, 1643, 1044. 

Apoplexy, causes of, 1628-1630. 
cerebellar, 1631, 1633, 1634. 
determination of side of lesion in, 1630, 
1631. 

localising symptoms of, 1630, 1031. 
prognosis oC 1636. 

{lueiperal, 163 1. 
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Apoplexy, pulmonary, 1181. 

Appendicitis, 70&-712. 
acute, 706-711. _ 

Mtiolopy of, 706. 
bacteriology of, 70C. 
catanhal, 706. 
chronic, 711,712. 
diagnosis of, 700, 710. 
patnolo^ of, 700, 707. 
prognosis of, 710. 
symptoms of, 707, 708. 
treatment of, 710,711. 
pelvic, 708, 712. 

recurrent subacute, 711, 71-. ^ 

tendency to rccurteneo in, 703, 1 10 
Appendicular concretion, 706. 

dyspepsia, 711. . , 

Appendix, obweas formation in, 70U, <wy. 
711. 

infections of, in relation to pcntoneuroi 
700, 700, 781. 

perforation of, 700, 703, 709. 
situation of, as affecting syraiiloms of 
appendicitis, 708, 712. 
ulceration of, 70S. 

Appetite, escesslre, In diabetes, 413. 
App1H«Uy nodules ot lupus, 673. 1110. 
1130. 

of sarcoidosis, 1434. 

Apraxia, 1664-15C8. 

Aproseila, 1121. 

Arachnoiditis, 1751. 

Aran-Duchenne type of parai^ls, isi7- 
Arboriistlon heart-block, 880, 0t3. 10.>5, 
1056. 

Argyll Robertson pupil, 

in tubes, 1661, 1664. ICC5. 1000. 

Amcth Index of Icucocytosis m pulmonary 
tuberculosis, 1215. 

Anhythmla, sinus, 910, 020. 

Arsenic acid, uses of, 398, 
eruptions, 1462, 1403, 
in food, 393. 

in Hodgkin’s disease, 876. 
in Ieuka?mia. 837 839. 
in polyarteritis nodosa, 1070. 

in polycythajmia, 826. 

in treatment of antcmias, lo, »;>*. 
lethal dose of, 390, 
metallic, uses of, 398. 

vitreous, 398. 

srbitc, uses of, 397, 308. 

Arsenical neuritb, 400, 1813. 
poisoning, 397-402. 
acute, 399. 
antidote to, 399. 

chronic, 399, 400. , 

preparations in relation to optic atrophy, 
1669. ... 

in treatment of dermatitis herjwti- 
forroia, 1471. . 

disseminated sclerosis. 1680. 

pulmonary tuberculosis, 1230. 


Arsenical preparations in treatment of 
sarcoidosis, 1490. 
syphilis, 218-227. 

pentavalent, in treatment of sypluhs, 
226, 227, , . 

trlvalent, in treatment of sypmlis, 
218-226. 

Anenlous acid, 397, 398. 
anhydride, 397, 398. 
sulphide, 398. 

Anenlureticd hydrogen, 398. 400. 

noisomng by, 400, 401, 7-3. 
Arsenobeniene derivatives, poisoning by, 
401, 402. 

ATseaobillon, 218. 

Anlne poisoning, 398. 

Aisphenamine preparatloM, 218-— 6. 
administration of, 2-1. 
contra-indications to, 225. 

eS-Xfof Lv.r, 22J, !!4, «1. 725, 
in anthrax, 60. 
in rol-bite fever, 26i. 

folloa mg u.so of, 223, 221, 401, 
ptecootions necessary la use oJ, — o, 
401. 

risk of. in dialictics. 226. 

AmS‘’bSpViu»‘;r«iViiM , a»j 

see Blood pressure, 
degeneration, 1072-1074. 
fibrotic. 1074. 
hyaline, 1074. 

disease, cbs'iHeation of. IW. 
high blowl-pressur© in, 1099. 

SI relation to angina pectoris, lOlC, 

embolism in septic endocarditis, 046. 
InOltration, 1014. lO^o. 
loDammatlon, 1064-1070. 
pyamla, in septic endocarditu. 9^1- 
snasm in electneal injuries, 370. 
KtelJ, 1073,1074 1028-1057. 
cerebral syphUtic, l®-^- 
Arteries, calcification of, 1072-107o. 

diseases of the, 1061. 

?5t&eKiroVme^^^ of. 107^ 
putoonwy, 1088 ; and see Pulmonary 
artery. 

silver-wire, HO®- ^ 

A^MinS. ™il„d 10 

1072. , , 

intima, degeneration of, lUi- 

sclerosis, diffuse 

Monckeberg’s medial, 1071, IU7-. 
Arierio-caplllary fibrosis of GuU ond Sutton, 
1070. 


1070. 
Arteriogram, 881. 
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Artertotat changes la hyperplaalio tcfero^, 
1070. 

Arteriosclerosis, objections to term, 1064. 
Arterio-venous aneurysm, 1070, 10S7. 1088. 
Arteritis, aeute, 1065 
after fevers, 1005. 
infections in relation to, 1005, 
oJ aorta, Byplnhlic, 1063, 10G*J. 
prognosM and r«nptoms of, 1067. 
treatment of, 1067. 
chronic, 1065-1067. 

of coronary arteries, 0S2. 
syphlUtlc, 1010, 1110, 1003, 1000. 1067. 
typhoid, 88. 

Artery of hseniorrhsge, the, 1030. 

Arthritis (and pseudo arthritis), 1307~I384. 
acute auppurativc, 1372, 1373. 
atfophie, 1367 ; and «« Artlintis, 
rheumatoid, 
clasaiiicatioii of, 1367. 
clincial tj^s of, 1367. 
deformans, 1374 j and m Osteoarthriii». 
dysenteric, 123. 1373. 1374 
following the injection of arumat acre, 
7 . 

from focal acpeis. 13, 10. 551, 1303, 1371. 
gonococcal, 34, 1371, 1373. 
genty, 458, 461. 

hypertrophic, 1374 ; nod see Oeteo- 
anhnlis. 

m acufr> specific ferer«, 1373. 
m baoUaiy dysentery, 123. 
in bnicelliasis, 1374. 
in burns, 137J 

in ecrebro-spitul fer«r, 45, 53. 1374. 

in congenital syphilis, 338. 

m dengne fever, 1371. 

in funinenlous, 1373. 

hi hscmopbiha, 850. 

in infectM Taneoeities, 1373. 

in measles, 140. 

in meningitis, 1374. 

in mumps, 177. 

in osteomylctis, 1373. 

in pneumonia, 1331, 1351, 1373. 

in porpMS, 819. 

in pyehtis, 1373. 

in rfienmatio fever, 317. 

in children, 320. 
in scarlet fever, 74, 1373. 
m septic endocarditis, 1373. 
in small.pov, 103. 
in tonsilitis, 1373. 

in typhoid and paratyphoid fevm, 89. 
1373. 

m nicerative colitis, 683, 1373. 
in unduiant fever, 1374. 
infertive, 1371-1374. 
meningococcal. 1374. 
menopausal. 1377, 1385. 

" mixed,” 1307. 

of the spine, 137S ; and see Spondylilis. 
oral sepsis in relation to, 554. 


ARhtUis, pneumococcal, 1372. 
pn^pianc/ In relation to, 1369. • ' 

pseuodo-, 13S3, 1384, 
rheumatoid, 1307^1371 ; and see Arth- 
ritis, non-speciSe. 
aetiology of, 1367, 1368. 
blood todimentation rate in, 1368. 

“ classical " or idiopalbic typo of, 
1367. 

did in, 1369. 
focal sepsis in, 1368, 1371. 
gold salts in treatment, 1370. 
m cluldren, 1381 ; and see Still’s 
disease. 

infective typo of, 1367, 
order of infection of joints in, 1368, 
13C9. 

pathology of, 1368. 
prognosis in, 1369. ; 

staphylococcal, 1373. 
symptoms of, 1363, 1369. 
treatment of, 1369-1371. 
streptococcal, vaccine therapy of, 19. 
soppurative, acute, 1372, 1373. 
tabemlons, 1373. 
types of. 1367. 
vertebral, 1379, 

Arthropods, injunous, diseases due to, 
359-355. 

Artificial resplratloa In car1>on monoxide 
poisoning, 499. 
in electrical Injuries, 371. 

As-Vs lotervaJ, 870, 1036. 
in becrt-block, 037, 933. 

Asbeatosts, 1205. 
bodies, 1205. 

Ascablol in pedicnloais, 1457, 

Ascariasis, 348, 349. 

Asearls dysentery, 349. 
loisbricoides, 348. 

AscendJog paralysis, acute ; see Landi}'’* 
paralyBis. 

AsehoQ's nodes in acute endocarditis, DIO. 
in myocarditis, SSO. 
m rheumatlo fever, 316, 317. 

Ascites, 702-795. 
etiology 702 
ebybus or cbyllTorm, 747. 870. 
in cancer of liver, 747. 
in cirrhosis of liver, 733. 
diagnosis, of 703, 70t. 
in cancer of gall-blatlder, 762. 
ta cancer of liver, 747, 743. 
in chronic peritonitis, 787, 703. 
in cirrhosis of liver, 733. 
in coogestioa of liver, 710. 
in heart failure, 792, 886. 
in malimant {leritonitis, 702. 
in myeloid leuksemia. 836. 
in nephritis, 702. 
in portal thrombosis, 740. 
in splenic assmia, 864. 

In ayphilitio disease of liver, 742, 743. 
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Ascites, in tuberculous pi'ritonitls, 733, 
790. 

sjmptoms of, 792. 793. 
treatment of, 795. 

AseoU’s crsmla, !338. 

Ascorbic add (Vitamin C), 478-180. 
in cardiac disease. 903. 
in scurvy, 480, 481, 483. 

Asbkabad sore, 279. 

Aspergillosis, 201. 

pulmonaiy, 201, 1236. 1237. 

Aspergillus fnmlgalus, 201, 1237. 

nidalans, 1237. 

Aspirin, idiosyncrasy to, GlO. 

Assmann’s locos, 1209, 1220. 

Astereognosls in Icaiona of parietal lolte. 

ltM4. 

in subacute combined degelU^^Btlon, 
1768. 

Astheida, neuro-clrcnlatory, 012} and «< 
Heart, irriiable. 

Asthma, 1166-1172. 
adenoids In relation to, 1121, 1167. 
etiology of, UOO. 1167. 
after influenza, 181. 
aDergie, 1167. 

anaphylaxis in relation to, U6S. 
hronehlal, 11C9, 1I9(. 
cardiac, 885,1109. 

treatment of, 903. 901, 909. 
course, complications sod sc<]oe!s of. 

1160, 1170. 
diagnosis of, 11G9. 

emphyaema in reialfon to, 1 169, 1 191. 
hay, lieu, 

pathology of, 1167, 11C8. 
potters', 1205. 
prognosi* of, 1170. 
renal, 1169. 

symptoms of, 1168, 1169., 
thymic, 877, 1128. 
treatment of, 1170-1172. 
uramic, 1169, 1341. 
week-end, 1167. 

Asthmatic aura, the. 116S. 
paroxysm, the, 1168. 
treatment of, 1170, 1171. 

Astrocytoma, 1571. 

Ataxia, cerebellar, 1049. 
congenital cerebellar, 1693, 
rriedrefcJi’s, I683-I0S4. 
in carbon monoxido iwl’ioning, 408, 
in cerebellar apoplexy, 1633. 
in diphtheritic neuritifl, 1816. 
in methyl mcreujy poisoning, 405. 
in tehee, 1663. 

treatment of, IC67. 

Intra-psychlc, 1903. 
sensory, 1815. 

spastic, in cerebro-apinal fever, 45. 

Ataxie dysarthria, 1661. 

Atebrln in malana. 200, 267. 

Atelectasis pulmonum, 1184, 1185. 


Atheroma, 1072-1074. 
aetiology of, 1072, 1073. 
ancaiysmand, 1073, 1074, 1077, 
generalised rerebral, 1637-1039. 
in chronic endocarditis, 957. 
m hypertension, 1029. 
in myxeedema, 521. 
in relation to arterial thrombosis, 1093, 
to cerebral thrombo-sia and hemor- 
rhage, IC2S. 
to renal fibrosis, 1074. 
of coronary arteries, 8S9, 013, 982, 983 
lOOil. 1016, 1073. 

Atheromatous plaques, 1073, 1094. 

Atherosclerosis, 1072. 

Athetosis, congenital Liiateral, 1093. 
in fcaion of optic thaiamos, 1547. 
in lethargic encephalitis, 1612. 
in pellagra, 496. 

Atmospheric conditions in relation to heat- 
stroke, 372. 

pressure, effects of increased, 359. 

Atrophies of the skm, 1506. 

Atrophy, muscubr, in leprosy, 132. 
of liver, acute yellow, 726, 
ofakin. senile, 1500, 
peroneal muscular, 1782-1781. 
progressive muscular, 1771-1782. 
progressive spinal muscular, of children, 
1785. 1786. 

Ionic, m progressive muscular atrophy, 
1774 

Atropine, in cardiac disease, 010, 042. 
in gastne by7«r«ccretton, 622, 623. 
poisonlBg, 386. 

test of ilams for typhoid and para- 
typhoid, 00. 

Auehmeromyla Jvleola, 353. 

Auditory and vestibular nerves, affoeliona 
of. 1531, 1535. 

Auditory nerve tumours, 1572. 
word centre, 1554. 

Aura, asthmatic, 1108. 

baliueinations associated with, 1707. 
sensory of, migraine, 1719 
the epileptic, 1701-1706. 

Auricle, right, thrombosis in, 1093. 

Auricular Dbiiltatlon, 8S9, 029-933 
ictiology of, 930. 

angina pectoris in relation to, 1016. 
<^iis movement in, 9.70, 1)3J. 
contrasted with aoriculsr flutter, 035. 
defuiition of, 029, 931. 
diagnosis of, 032. 
dilatation io relation to, DS9. 
effect of, on the heart, 930, 931. 

on pre-systolio tnormur, 932, 
effect of thyroidectomy on, 618, 619. 
electrocardiogram of, 1050. 
in Oiavca’s diseage, 514. 
in mitral stenosis, 972. 
in thyrotoxic conditions, 1031, 
in toxic adenoma, 520. 
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Anrinilai flbrlllation, mi'chanlam of, D30. 
prognosis of, 832, 833. 
symptoms of, 031, 032. 
treatment of, 933. 

ralne of digitalis in, 899, 000, 930, 033, 
034. 030. 

Butter, 033-936. 
etiology of, 934. 
cirens moreroent in, 930, 931. 
diagnosis of. 033 

clectrocariliogrom of, 1030, 1031. 
impnre, 931. 

in thvrotosie conditlone, 034. 
ingnfar puLso in, 033 
nature of, 033, 034. 
partial hcart*bIock in, 034, 033. 
prognosis of, 033. 
symptoms of, 034, 033. 
treatment of, 036. 

Aurlculo-ventricular block, Oil, 937-042. 
etiology and pathology of, 030. 
diagnoais of, 040, Oil. 
eleetrocardiogram of, 1052-1054. 
prognosis of, 941. 
symptoms of, 030, 040. 
treatment of, 941-013. 
boodle, 878. 

lesion of mala branch of, 042. 
electrocardiogram of, 1054. 

Dodtl rbythm, 029. 

electrocardiogram of, 1049. 1050. 
node, 878. 

ealees, congenital anomalies of, 1004. 
Atutlfl Flint mumar, OOS. 
Aotobsmotberapy in anglo-neurotie 
(Edema, 1103. 

Avellls, syndrome of, 1134. 

Arertio (brometbol) poisoning, delayed. 725 
Avlstloa and anoxamia, 364-366 
Avitaminosis, 470 ; and ««« Deficiency 
diseases. 

Axeropbtbol (vitamin A), 471, 472. 

Axillary bain, lepothrix infection of, 456. 
Ayerza's disease, 824, 1089. 

Baceelli’s sign In pleural edasloa, 1271. 
Bacillary dysentery, 118; and ere Dysen- 
tery, bacUlary. 

Badlle Calinette>Cnfnn (B.C.-G.), 36. 

in tnbercnlosis, 1227. 

Bacniurla, 13(8, 1349. 
co’OlQrta.SS. 
in paratyphoid ferer, 98, 

In pyditia, 1348. 1340. 
typhoid, 82, 88, 89. 

Bacillus abortiu, 138 ; ond tee Brucella 
abort ns. 

aeidophilns in chronio eohbs, 6S0. 

in niarrhma, 659. 
of acne, 10. 1442, 1445, 1440. 
actlnomyceUum eomitans, 108. 
atrogeaes eapsnlatns, 16. 
u hffimothorax, 1^3. 


Bacillus abortus aerogenes capsnbtus, in- 
fecting nnne, 1316. 

©rtrycke, 24. 97, 186, 424. 
anthracls, 53. 

meningitis dne to, 1581. 
aslatlens, 6S0. ' 

el Bordet and Gengou, 112, 115. 
bottle, 1442, 1445. 
botnllnns, antitoxin produced b}', 4. 
in relation to food poisoning, 429. 
strains of, 429. 
cholera snis, 424. 
eoli gronp of organisms, 24. 
in acQto intestinal oletructlon, 703. 
in acute necrosis of pancreas, 760. 
in appendicitis, 20, 706. ' 

in the bladder, 26. 
in tha bovel, 25. 
in cholecystitis, 25, 751, 755. 
in eholehthiasis, 25. 
in cholera nostras, 25. 
in colitis, 35. 
in cystitis, 25, 20. 
in inrcrticnlilia, 20. 
in call-bladder sepsis, 23. 
in mteslbal intoxication, 25. 
in long abscess, 187. 
io middle ear, 2S. 
m pericolic sopporation, 26. 
in pentonlUs, 20, 784. 
in pncrperal sepsis, 23. 
inpyebtis, 1347, 1348. 
m septic endocarditis, 23. 
in sinmi thrombosis, 1647. 
in snppuraliTO pyiephlcbitis, 750 
u nnbe, 26-23. 

infection of urinary tract, 26*23. 

of uterus and tnbM, 23. 
infections, 24-30. 
treatment, 26-30. 
vaccine treatment of, 30. 
inodes of infection by, 24, 25. 
septietemia, 28, 

dyseoterlai, in epidemic diarrhma in 
children, 118, 659. 
in relation to ulcerative colitis, 680. 
m suppurative pylephlebitis, 750. 
Morgan No. 1, 118, 425. 426. 
types of. 118, 119. 

enterftidls, 424 ; and see Baoilus gaert- 

autryeka, 424 ; and see BaaBna aer- 
tryckc. 

ot epidemic Jaimdlce, 426. 
tecalla alkaligenes, 426. 

Flexner's, 119. 

ot FrledlSnder in acuto tracheitis, 1133. 

in bronchitis, 1149. 

Gaettner, 424, 426. 

ol glanders, 60 ; and «e« Barillas mallei. 
Hofmann’s, 100. 

influenia (Pfeiffer), 16, 179, 1162. 
meningitis due to, 182, 1584, 1585. 
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BacUIcs, Klehs-Loeffler 08, 00,.1W. 
in aseasfw, 149. 

in nasal dischargr In scarlet fcTcr, 73. 
leprs, 131. 
mallei, CO. 

Blorgan's, 118, 425, 420.. 
paratyphosus A, 06, 425, 426. 

B, 06, 425, 426. 

C, 06. 

pesUs, 2, 135. 
pfelfler, 15. 179. 

in acute trachcvtU, U38. 
in relation to discasca other than 
iafluema, 179. 
in relation to inflaeoza, 170. 
in septic cndocBrdftis, 9,>0, OSt. 
menio^tls due to. 182, l-tSl, 1683. 
septioemia due to, 13, 
protetu, 16. S7. 1343. 
antigens of, 6, 

reUtionsiiip of IUeketti>m9 to, 202, 
204. 

pseodo^laUeui, 425. 
psrodo-dlpbtheria, 109. 
pslttacnls, 180 . 

pyeejaseos, in pemphigus', 1473. 
wpticaunia &nm. 13. 

sbigax^> no. 

Qt saegma, distinguished from tuberrie 
barillas, 34. 

SODSa'S, 118. ItO. 
sporugeaes in bxmothorur, 1282. 
oLtetaous. 53. 54. 
tubemilasls, 39. 31. 1203. 
arian form of, 31. 
boTine typo of.31, 
human type of, 31. 
in sputum, 1213v 1226. 
isolation and recognition o^ 33.31. 
typbi murium, 424, 42>5. 
typhosus, 0, 80. 
in cholecystitis, 7S1, 755. 
in gall-stones, 87, 756. 
in septic endocarditis, 054. 
iff Buppuiatlre pylephlebftrr, 759. 
welchil, effects of jn&ction with, 1107. 
in reJatioD fa sente intestinal obstruc- 
tion, 706. 

Inlectlons, blood in, 891. 
whitmori. 134, 135. 
xerosis, 100. 

Bachacbe in bacillus coli infcctlonT, 27, 
chronic, in Tisceroptosis, 777, 
in dengue, 193. 
in smcLL-pox, I6I, ICO. 
in trench fever, 311. 
in typhus, 306. 
toxEcmIc, 12. 

Bacteria, aetohic. 2. 
agglutination of, 5, 6. 
anaerobic, 2. 

and fungi skin cmption* doe Ic^ 


Bacteria, classfBcation of, 2, 6. 

commensal, 1. 

contandnating food, 422. 

iotective, I, 2. 

non-path^enic, 1 . 

pathogenic, 1, 

poisons produced by, 2, 3. 

power 0 ^ to invade blood, 2. 

role of leucocytes in dcatmctioir of. 

823. ’ 

rough and smooth colonics of fl, 
saprophytic, 1. 

BarterisiBia, 2, 13. 
from dental trauma, 554. 
in bacterial food-poisoning, 427. 
in cerehro-^fnai fevcr.4h 
m diphtheria, 100. 
in gonorrhreal rbeumatism, 24. 
in pneumonia, 1246. 
in septic endocar^is, 24, 951, 953 
©54. 

m typhoid fever, 2, 81, 89, 90. 
m undolanf fever, 133. 

Baeterlal activity, effects of. I, 2. 
diseases. 12-142. 
tood-polsODlhg, 422-429. 
lufeetJoD. 1-3 
latoxleaflon, 2, 3 
iQvasfos, 2: 

liritasts, dermatitis from, 1435-1447. 
vaceines, 4 
Tlralesee, 2, 10 . 

Bacteriolysis, 5. 

BaeJerJopbage, 19. 
in bsciUaTy dysentny, 126. 
in cholera, 127, 129. 
nstnro and properties of 10. 

Bacterfum psnido-asIatlnB, 425. 

I lulareose, 63. 

I Bacteriorta, 26 ; ondtet Badllnria. 

I BagassDSIs, 1205. 

I Baghdad button, 270. 

Baker’s Itch, 1424. 

I Balaatidium coll, 290. 

' Batoberger-Marfe*!: disease, 2391. 

Bamberger’s sign m acute pericarrHtis, 
094. 

Bantl’s disease, 862; and ece Splenic 
sncemla. 

Bandog core for obesity, 467. 

Banuy’s calorie test for vestibular lesions, 
1535. 

Barber’s rash, 1430, 1441, 1451. 

forms of, 1441 ; and «e Sycosis barb®. 

Barbiets, 489. 

Baibitone, addiction to, 1870. 

Barbiturate poisoning, 380-388, 1879. 

Barbiturates, addiction to, 1870. 

idiosyncrasy to, 387. 

ui affective disorders, 1802. 

Bareoo rot, 1511. 

Barium chloride in AdamB.Stc^casyndrome, 
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Billow’s diseasOi 484 i and ttt Scurvy, 
iafantile. 

Barrel ehest, 1193. 

BartooeUi liaeiUUonnb, 140, 141. 

Bartonellosis, 140. 
geBcralised, 141. 
localised, 142. 

Birten’l todies In Oroya fever, 141. 

Basal ^DgUa in encephalitis letbarpca.1012. 
localiMtioii of lesions of, 1547. 
metahoUsm, 431. 

Basedow’s disease, 513. 

Basophil adenoma of pitiutary, 503-605. 

Basopbilia, 831. 

disuse, 800. 

punctate, 800. 

in lead poisoning;, 390, 391, 393. 

Bats as transmitters of rabies, IG17. 

Bauer’s operation for chronic aiihcsire 
pericarditis, 997. 

Bazin’s disease, 1479. 

B.C.-G. Taeelne, 36, 1227. 

Bedsores in cerebro-spinal fever, 41. 
in small-pox, 163. 
in typhoid, 89. 
in tvphna fever, 308, 300. 

Bee^Uap, 333. 

Beet worm, (he, 333. 

Beer, areemcal conUmination of, 398. 
lead eontaoiinatjon of. 390. 394. 

Beet tonne in pellagra, 493. 

Bejel and yaws, 241. 

BeU’i palsy, IS31>IS33. 

Benee^ona proteinuria, 1310, 1311. 

** Bends,” the, is caisson disease, 362. 

Benedict's solution, 445. 

Becedikt's syndrome, 1S23, 1549. 

BeiuedTlDe aolpbate in Adami-Stokes 
i^-ndrome, 942. 

BtnitM, mdiatiiat of, 41^. 
poisoning, 410, 411. 
delmom in, 1870. 

Benzl^ne test for occult blood, &(G. 

Benzine, 410. 

Benzyl benzoate in pediculosis, 1457. 
m scabies, 1460, 1401. 

Berger rhythm, 1698. 

Beriberi. 489-493- 
acute fulminating, 491. 
etiology ot 489. 
diagnosis of, 492. 
elecfrocardiogTsm of, 1003. 
heart in, 1033. 
infantile, 491. 
larval or ambolafory, 491. 
pathology of, 490. 
pellagroid, 492. 
prognosis of. 402. 
secondary, 492. 
slup’s, 492. 
symptoms of, 490. 
treatment of, 493. 

wet and dry forms of, 490, 49 1, 492. 


Bertlella satyrl, 330. 

Besnler-Boeck-Sehaomann’s disease, 1492. 
Besnler’s prurigo, 1428. 

BMe rouge, 351. 

Blal’s test, 445. 

Blereol, 229. 

Bile, method of obtaining, for analysis, 
751, 755. 

role of, in digestion, 640. 
secretion of, 705. 

Blte-doet, eommoD, obstruction of, results 
of. 714, 715. 760. 708. 

Blle>duet5, eaneer ol the, 763. 
congenital oMlteratlou ol tbe, 763, 763. 
diseases of, 751-704. ■ 

obstruction of, in relation to jaundice, 
714. 

Bile-pigment stones. 757. 

Bllfi-plgmecla m blood, 714. 
m urine. 715, 1312, 1513. 
tests for, 1312. 1313. 

Bile-salts In nrine In jaundice, 715. 
BUharzia bxmatobla, 333. 

BUbanlasis, 332 ; and tee Schutosomiasb. 
Biliary ealeoli, 750 ; and see Call-stones. 
elrThosls, 729. 
colic. 757. 758. 814. 

mtboiit gall-stones, 761, 709. 
crises, 701. 

obstructlOB, causes of, 684. 
stasis ui reiition to eall-stenes, 757. 
Billons stueks. 757, 1717. 

remittent fever, 200. 

BiUrohln is blood, measurefflest of, 713. 
van dcD Bergb teat for, 710. 
in urine, 710. 

Blnet and Simon tests of InteQlgenee, 1929. 
Birth injuries and Idiocy, 1806. 1807, 1925. 

1920. 

BVsaiAol, 23i>. 

Biskra butfen, 279. 

Bismuth preparations, dosage of, 233. 

in treatment of syphilis, 223-232, 1044* 
choice of, 330. 

combined with arsphenamine, 231. 
in treatment of yaws, 243. 
toxic eSecta of, 229, 230. 

Bites and stings, 1456, 1457. 

Black death, 133. 
ferer, 274, 273. 

spit, 1200. 

tongue, 477. 

vomit in yellow fever, 187, 190. 
Blackheads, 1445, 1446 
Blackwater fever, 269-273. 

Bladder, dlsturbanees of, and spinal cord 
Icsioos, 1745, 1746. 
lesions in sctusto^omiasia, 333, 334. 
neurasthenia, 27. 
symptoms in appendicitis, 70S. 
in tabes, 1663. 

treatment oi^ 1668. 

Blanching test in scarlet fever, 66. 75 
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Blastomyces infecting lungs, 1237. 
Blastomycosb, 203, 1237. 

BX.B. mask, 000, 007, 1255. 

Bleeders, 849, 850. 

Bleeding tendencies, beroditarT, 8I9. 
BleedIng'Ume. 842, 843. 

Blepharitis, ciliary, 1439. 

associated with adenoids, 1121. 
in measles, 149, 
vaccine treatment of, 19. 
with eczema, 1427. 

Blepharospasm in bysteris, 1912. 
BlighJasapI^ 418. 

Blindness after amaU-pox, 1G3. 
and retrobulbar neuritis, 1S20. 
caused by r^crofilarise, 344. 
in acromegaly, 602. 

In congemtal mbilJa, 238. 
in hydrocephafua in children, 159 1. 

In intracranial tumour, 1573, 1581. 
in leprosy, 132. 
in nenromyelitis optica, 1081. 

* in TOst. basic mcningitU of infants, 43. 44 
in Bchildet's disease, 1G07. 
sudden, in toxsmlo kldnoy, 1319. 

Blood, viscosity of, in acuto intestinal 
obstruction, 704. 
in cholera, 137. 

Increased in congenital heart disease, 
1005, 

in polycythemia, 825. 

Blood alcohol in alcoholic intoxication, 380, 

afkali reserve of, 433-430. 
cells, Immaturity of, in the Icuka tolas, 
S3S. 

red, 797-801. 

death and destruction of, 799. 
formation and development of, 800. 
fragility of, 714, 814. 
nomenclature of, 800. 
nucleated, in Icukicmio, 835, 836. 
number of, 797, 793. 
subsfancea oeeesaatj /or develop- 
ment of, 802, 803. 

variability in size and shape of, 799. 
white, 828. 

coagulation, theory of, 841, 842. 
time, 843. 

eonstitnent elements of the 796 707, 

823, 829, 830, 831. 
diseases ol the, 796-853. 

classification of^ 800, 801. 
dyscraslas after arsphcnaminc, 225. 
eSeets of radium on, 379. 

•examination test of renal -efficiency, 
1300. 

gronps, 799, 800. 

Landsteiner classification of, 709. 
bydrogen-Ion concentration of, 433-435. 
in ansmia pscudo-Icukscmica infantum, 

824. 

in alcholurio jaundice, 814, 815. 
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Blood alcohol in acute anterior polio, 
myelitis, 1621. 
in acute leukaemia, 840. 
in agranulocytosis, 833. 
in ancylostomiasis, 347. 
to aplastic anaemia, 812. 
in arscniuiettcd hydrogen poisoning, 400. 
to atypical pneumonia, 1262. 
to benzene poisoning, 411. 

In biaclnrater fever. 270, 271. 
to cancer of stomach, 631, 032. 
to carbon monoxide poisoning, 407, 403, 
to carbon tclrnebloride poisoning, 4J6. 
to cerebro-spinal fever, 40, 41. 
to cholera, 127. 

in chronic lymphatic leuksmia, 833. 

to chronic myeloid leukemia, 836. 

in congenital heart disease, 1005. 

to dermatitis herpetiformis, 1471. 

to diphtheria, 104. 

to essential thrombocytopenia, 846. 

in glandular fever, 314. 

to gout. 459. 461, 463. 

in Graves’s disease, 516. 

to Hodgkin's disease, 674. 

in hydatid disease, 745. 

to hypernaratbyroidism, 528. 

in bypociiromic ansmia, 801, 602. 

m idiopathic steatonbcaa, 667. 

in janodire, 715, 716. 

in kala-azar, 275. 276. 

to lead poisoning, 391, 393. 

in leukemia, 830, 83S, 840. 

to lobar pneumoiila, 1249. 

in maUria, 257, 258, 264. 

to measles, 148. 

in mediastinitis, 1295. 

in myitodcma, 522. 

in nephrosis, 1322. 

in nilrobenzeno pouonmg. 412. 

to Oroya fever, 141. 

in pellagra, 405. 

in perinepliritu, 1352. 

in pcraicious amemia, 809, 

in plague, 136. 

to pleurisy, 1276. 

to pneumonitis, 1263, 1204. 

in polycythiemia, 625, 826. 

in pahnonary arterial disease, 1089. 

in pulmonary tuberculosis, 1215, 1216. 

to relapstog lever, 251, 

in rbeumatio fever, 31S. 

in rickets, 487. 

to Roctor 5Iountam tick typhus, 303. 

in rsbelia, 165. 

in aarcoidosia, 1493. 

in scarlet fever, 70. 

to scurvy, 482, 

to secondary syphilis, 212. 

to septic endocarditis, 963. 

to senriciomia, 14. 

laaiwe-ccKed antemia, 816. 

to sleeping sickness, 283. 
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Bhod slcohfll small-pox, 158. 
in splenic ansmia, 853. 
in sprue, 0“O. 

in sub-acute eombyjfiil degeneratioii, 
1767, 1768. 
in trcncb (ever, 311. 
in tropical macrocytic anamin, 

In typnoid, 87. 

in undulant fever, 130. 

in crine, 1811 ; and at* Hamai^rb 

in whooping-eouch, 1,14. 

in yellow fewr, 1,8^ 

infective organisms in, 2. 

•letting in cardiac failw, 90". 

Occnlt, recogmtion of, in stools, 645, 616. 
tigi^cnnce oi^ 618, 610. 

plasma, 736. 

in baioiorTliagie disease, 811. 
platelets, 842, 843i. 
in sente leukaemia, 841. 

ID essentia^ thrombo<7topema, 846. 
in malignant tbromWeytopeoia, 844 
in purpura, 842. 
spleen as reaervov at, 857, 853. 

Blood-pressure, arterial, 1008-UM. 
as symptom of uitrneninXsl tumour. 1577. 
effect of aupraiesal secretion on, &3X 
in aortic atenosis, 065. 
in cholera, 128. 
in co-aictation of aorta, 1007. 

In dilTose hyperplastic sclerosis, 1670. 
in diphtheria, itl, 10^ 
in utracraiud tumoar, 1577. 
la mitral stenosis, 070. 071. 
in paratyphoid fever, 09. 
in pneumonia, 1249. 
in puUnoimiy tuherculosU. 1215. 1226. 
in relation to cerebral thrombods and 
hstnorrluce. 1629. 
to treatment of apoplexy, 1636. 
in thymtosieosls, 1031- 
in typboid, 87 
In yellow fever, 190. 
high, fatty degeneration of media so, 
1072. 

in engma pcctons, 1016. 
in myscedema, 621. 
in nephritis, 1099, 1101. 1336. 
in relatioa to ancuiysm, 1077. 
in relation to epistaxia, 1114. 
low, during epil»lic attack, 1701* 1706. 
in Xtfdeuaa di^ase, 5£T. 
in biaekwatcr fever, 271. 
in diabetic coma, 44L 
m kala azar, 276. 
in typhus, 308. 

physiological Tanationam, 1098. 
pituitary gland m relation to, 500. 

Blood sedimentation rsfe in diarrho^ 6S7. 
m leprosy, 133. 
m rheumatoid arthritis, 1368. 
m tuberculosis, 35, 1223, 1227. 
in ihenmatia Imart disease, 945. 


Blood-storage, function of spleen In, 657, 
858.' 

•stains, recognition of human blood in, 
7, 

-sngar, 437, 

lag or steeple inicTe8^450. 
normal limits, 437. 

‘transfoslon, 851, 855. 

ayphihs tninsmitte<l by, 207. 

-urea clearance test o( renal capacity, 
1306. 

-vessels, i^rcbral, tumours of, 1572. 
diseases o_f^ 100^1 104- 
classidcation of, 1064. 

-volume^ 796, 797. 

Bine Una after bismuth tbcrai^, 230. 

on imms in lead pmsoning, 3S8, 333, 
394. 

in mercurial poisonmg. 403. 
Sochhart’s impetigo' 143S. 1439. 

Boeek’s sareoldosb, 1492-1496. 

Boils, 1439, 1440. 
in diabetes, 444. 
in smsU-pox, 163. 
in tymboW, 89, 06. 
vaccine treatment of, 19, 20. 

Bone, aneorystna) pressure on, 1OT6, lusl. 
esreinomatosis of, os cause of leu^ 
erythroblastic aossua, 821i 832 
eehinocoecosis of, 333. 339. 
exerescenees in gon^ou, 243. 
necn^ Ot, in srstlel fever, 93. 
sarcoidosis of, 1494. 
syphilitic leamns of, 207, 213, 

Bone lesions in acromegaly, 501, 503 
in erettnism, 524. 
in Cnahisg's eyn^ome, 504. 
in erythroblastic ansemia of Cooley, 
817. 

in goundon, 243. 

in gout, 461. 

in Graves'a disease, 616. 

in hyperparethyroidism, 527, 523. 

in idiopathic ateatorrhma, 667, 

in infantile senrvy, 484. 

in leprosy, 132. 

in rickets, 486, 487. 

in sarcoidosis, 1491. 

in scurvy, 481. 

in, typhoid, 88. 

in yaws, 242. 

Bone-marrow, aplasfa of, conscs oC ^72, 
812. 

degeneration of^ in. pernicious anwmis, 
807, 8Q8 

diseases 1405-1408. 
hyperplasia of, m hemorrhage, 801. . 
in idiopattnc hypochrmnio anaemia, 
804. 

in penuefeus angmia, 80.8, 
in polycythemia, 825. 
in agranulocytosis, 632. 

In Mnzene poisonings 411. 
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Bone-marrow,ia chronic myeWdlcTiJMemU, 

835. 

in easential thrombocytopenia, 848. 
in Gaacher’s tiiseaso, 8G0. 
in hyperparathyroidism, B27. 
in hnia-azar, 275. 
in ieukicmia, 835, 840, 841. 
in Niemann-Piet’a disease, 867. 
in polycythjcmia, 825. 
in relation to red blood cell formation, 
800. 

in tropical macrocytic an»m!a, 497. 
lesions of, in relation to nnKmia, 802. 
necroiU of, in small-pox, 158. 
poisons acting On, 812. 
stomach secretion in reiatfcfti to, oS9. 
typhoid bacQli in, 89. 
fiones, action of radium on, 3 < 8, 379. 
disease of the, 1301-1403. 
hiyawB, 226. 

Boothby and Sandlford's nonw6t*yB, 432 
Borborygml, t4u«e oC 675. 

Bordet and Oengon, bacillns of, 112. 
complemnit dsTiatioii test of, 6. 

Bornholm disease, 325. 

Boseh yaws, 278. , 

Bothrlocephalos latos, causing awemis, 808. 
BotnUam, 429, 430. „ - . , 

Bouton diaphragmatique of Qu^iwau do 
Mossy, 1207. 

Bouton d’Orlent, 279. 

Bovine tuberculosis, 31, 1303. 

BoW'leg in rickets, 487. 

Box head in rickets, 487. ^ 

BraeU,! neutilb, 13M, ISS’- 
plexus, anatomy and phj'siology ol. I too 
aneuryemal pressure on, 1081. 
feaons of, 1788, 1789. 
paralysis, 1788, 1789. , 

Bradycardia, conditions of occurrence of, 
017. 

sinus, 917, 918. 

ttUology of, 917. 

from lack of Vitamin B, 470. 

in diphtheria, 104. 

in heart failure, S8S. 

in jaundice, 716. 

In phlehotomua fever, 192. 
in shock, 892. 
in yellow fever, 190. 
phyaiological, 917. _ . 

Brain, abscess ol, 1598; ond sm Enceph. 

^tis, suppurative, 
metastatic, 1S99. 

Bctioomycosis of, 200. 
cysts of, 1573, 1574. , , 

disease, degenerative and ncteditary, 
1859-1864. 
gumma 1657. 
hydatid cysts of, 339, 

in chronic alcoholism, 382. 
signs of local lesions ofr 1640-1653 
and see under Cerebral. 


Bratn-bio&es, 1574. 

tumours of, 1542. 

Brannia jassyensls, 336. 

Break*bone lever, 103 ; and >«« Dengue, 
arthritis in. 

Breathlessness as a sign of cardiac failure, 
884, 835 j and $ie Dyspuma. 
in irritable heart, 913. 

Bright's disease, 1317, 1318 { and tee 
Nephritis ; NephMSis. 

Brill's dls^e, 295, 305. 

Brissand's syndrome, 505. 

Broca’s centre and speech, l5H. 

Bromethol (avertln) wiromng, driajed, 
causing hepatic beCrosis, 725> 
Bromide aene, 1463. 

anthracoid form of, 1463. 
in epiieptle cases, 1714. 

Intoxication, 1875, 1876. 
romWeS, in affcctlee disotders, 1892. 

In epilepsy, 1713, 1714. 
phw of, in tafdiafc disease, 897, 90S. 
Bramldrosis, 1415. 

Btomlsm, 1714. 

Bronchi, adenoma Df, 1181. 

cicatricial stenosis ot the, 1164, 1163. 
diseases of the, 

foreign bodies In the, 1162-1164. 

gumroata of, 1218. 

ufective granulomst* of the, 1161. 
injuneeto, 1177. 

leprosy of the, 1162 . 

objlraotlon ot bf 

syphilis of the, ll6l> 
louerculosb of fh^ 116^ 
tumours of the, llro, 1161' . , 

Bronchial aDectlons, associated with ms 
common cold, 144. 
catarrh, 1156-1159. 
in xJckets, 487. 

sDosm in relation to asthma, 1167. 

,&!is MJ 

Bronchiectasis, 1172-1177, 1109. 

Bliology of, 1172. 
after measles, 149. 
aueurvsm formation la, 117J. 
congenital, 

diagoosb of, 1175, 1176. 

Sitog bro»cbi.l Ilf. 

pathology of, 1172-1174. 
aaccutor, ,,, 

aymptoma rf, 1174, llj®' 
treatment of, 1176, im. 

BroochlolectasU, 115, 117^ 

tb. larg.. tob„. 
1149-1151. ^ 

flbrinoas, 1165. 
plastic, 1135-^ 
purulent, 1162- 
suppurative, 1152. 
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Bronchitis, adenoida in relation to, 1121. 
bactenolo^ of, 114D, 1152, 1157. 
capillary, 1151, 1266, 125S 
la whooping-congh, 114. 
chronic, 1156-1160. 
catarrhal, 114$-1I54. 

Bbriflous, 1155, 1150, 1160. 
from mecLanical andchemicalegeaneB, 
1154. 

enppnratjTe. 1169, IICO. 
claasification of, 1148. 
leUd, 1169. 
in measles, 14S. 
in paratyphoid fever, 97. 
in amaU-pox, 163. 

In t3^hoid, 83, 87. 
in typhus, 308. 
in whoopaig-eowgli, 114 
secondary, 1153, 1151. 

BroneheUths as cause of bronchial obstruc- 
tion, 1163. 

Broneho^pneninonla, 1245, 1256-1262. 
aspiration, in scarlet fever, 74. 
in dermato.myositis, 1390. 

In diabetes, 444. 

in diphtheria. 101, 102, 105, 108. 
m measles, 148, 161, 163. 
in paratyphoid fever, 07. 
in plague, 136. 
in small-^x, 163. 
in typhus, 303. 
in nndolant fever, 139, 140. 
in whooping-cough, 114, 1202. 

Inhalatlan, aspiration, and deglotitloo, 
12G1, 1262. 

pneumococcus in relation to, 1256. 
priaary, 1256, 1287. 
secondary, 1257-1261. 
tuberculous, 1262. 
varieties of, 1256. 

Bronehorrheea serosa, 1167. 

Bronzed diabetes, 736; and tte Uemo- 
chromatosia, 

Brooke’s epithelioma adenoldes entictim. 
1600. 

Brown Sonant’s syndrome, 1743. 

Brucella abortus, 92, 13S. 140. 

as cause of undulant fever, 138. 
melitensis, 133, 140. 

BineelUasls, 138 ; and m Undolanl fever. 
Bruit d’alrtdn, m pneumothorax, I2S6. 
in taheiculnr cavity, 1218. 

6e com^e in suppurative mediastinitb, 

de drapeau, 1155. 
de pewtUmtnl, 1145. 
de pot tei«. 1218. 
do diable, 959. 

Brnsb-bam, electrical, 371. 

Bubas, 240 : and see Yaws. 

brazUlana, 278. 

Bubo, ellfflatle, 105. 
non-veneresl, 190. 


Bsbo, of chancroid, 196, 216. 
of plague, the, 136, 137. 
eyphvUlie, 209, 215. 
tropical, 105. 

Bubonic plague, 136-133. 

Buerger’s disease, 1007 5 ond see Thrombo- 
angilie obliterans, 703. 
exercises, 1068, 1069. 

Buffer substance in blood, 433. 

Bulbar paralysis, in encepliahtis lethargies, 
1612. 

progressive, 1775, 1776. 

Bulboeapnine, 1895. 

BuUa, 1413. 

Bull-neck in diphtheria, 102. 
Bundle-branch block, 889, 0i2. 943. 

electrocardiogram of, 1054, 10-55. 
BuratVs Intradermal tet for unduknt 
fever, 140, 

Bnms, acute nephritis in relation to, 1324. 
arthritis following, 1373. 
in bebtfting stroll, 360, 370. 372. 
scarlet fever following, 71, 72. 

Bane, lyphUitio afleettons of, 211, 213. 
Bursitis, 1380. 

Bysslnosls, 1205. 

Cachexia, in cancer of stomach. 633. 
in chronic mercurial poisoning. 403. 
in kala-azar, 275. 
light-headedncsB doo to, ]877< 
naUnat, 263. 
pituitary, 607. 

Caffeine m cardiac disease, 003, 903. 
Caisson disease, 369-364. 

Calabar swellings, 343. 

Csklferol (vitamin D,), 473, 474. 

in treatment of osteomalacia, 1399. 
CalcllleaUoo, faulty, in rickets, 486. 

ol mesenteric glands, 790. , 

Calcium balance, negative, in Graves s 
disease, 616. 

content of blood in tetany, 531. 

of bone in rickets, 486. 
deOeleney in sprue, 669, 670. 
gluconate in acute tetany, 532. 
in carbon tetrachloride poisoning, 410. 
in spider bites, 354. 

hydrogen phosphate vrysMla in urine, 
1305. 

in relation to lead poisoning, 391, 395. 
lactate in aneurysm of thoracic aorta, 
1083. 

in drug eruptions, 1464. 
in epistaxia, 1115. 
in erythemata, 1466. 
in osteitis deformans, 1395. 
in urticaria, 1409. 
in sprue, 672. 

metabolism in Idlopatlilc steatorrhma, 

666 . 

in relation to fatty and soap dJarrhees, 
657. 
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CaleiotQ tneUbolUmt oxnUte ciyatah in 
urine, 1315. 

Twrath^Toida ia relation lo, 527, 529. 
salts, in relation to tetany, 620, 631, 
632. 

in trestment of lead «Iic, 395, 390. 
of sen^ deficient in hypoparathyroid- 

phospbate balance, vitamin B in relation 
to, 473. 

therapy in pulmonary tuberculosis, 
1230. 

thiosulphate for arsphcnamine dermatitis. 

for mercurial stomatitis, 228. 

Calculi, biliary, 750 ; and see Gall-stones, 
pancreatic, 7C8, 770, 771. 
renal, 136t ; and see Itennl calculi. 
Callfoniia disease, 204. 

Caliesltin. 14.34. 

Calomel, 402. 

for intramuscular injection In syphilis, 
228. 

Camp fever, 30-1. 

Cancer as cause of Intestinal obstruction. 
C87, 088, 701. 

as a cause of iaundico, 714. 715. 
as a sequel ot gall-stones, 700. 
as a sequel of schistosomiasU, 334. 
intestinal, sites of, 097. 
lupus in relation to, 477. 
ofLraln, tccondaiy, 1671, 1072. 
of the colon, 087. 
of Esll-bladuer, 702. 
of tiTer, 746 ; and see Llrer, cancer of. 
of long, 1230-1241. 
of mediastinum, 1300. 
of the ccsophagus, 685 ; and see under 
(Esopliagus. 
of pancreas, 772. 
of the peritoneum, 701, 
of the stomach, 630-C3t. 

bmmatemesh in, COO, D33, 
resulting from X-ray injury, 376, 377. 
treatment of, 378. 

Caaernm oris, 556. 

in kala-azar, 270 ; and see Korns. 
Capillaries, fragibty of, 843. 
toxic effects of arspheoamioe remedies 

Capillary bronchitis, 1151, 1236, 1258. 
permeability in scurvy, 481. 
pulsation in aortic incompetence, 068. 
in Graves’s tUsease, 61-4. 
in hyperthyreidism, 1031. 
reaction to iiritation of skin, 110.3. 
toxicosis, bsmorrhagte, 847. 

Capsular hsmonhages, 1630. 

Carbaeholum in paroxysmal tachycardia, 
028. 

Caraate, 1514. 

Carapata fever, 251. 

Carbarsone in amcebic dysentery, 283. 


Carbohydrate dyspepsia. Intestinal, 674-676. 
causing spastic constipation, 648. 
digestive ferments in relation to, 674, 
cDtcrococci in, 675, 
ui idiopathic steatorrhma, 666. 
excess in relation to diabetes meliitus, 
436, 437. 

metabolism, aneurin in relation to, 476. 
in pancreatic disease, 765, 
m relation to blood sugar, 437. 

Carbon dioxide, accumulation of, in in. 
testtne, 074, 075. 

as respiratory stimulant, 409, 902. 
in alveolar air in diabetes, 437. 
rwluccd excretion of, in ketosis, 437. 
dhulphide poisoning, delirium in, 1876. 
monoxide, 406. 407. 
action of. 407. 
poisoning, 406-409. 
mental disorder in. 1876. 
tetrachloride os liver poUon, 725. 
in ascanawi. 349. 
in distommis, 329. 330, 333. 
in hook.TTorm infection, 348. 
in tseniosis, 336, 337. 
potsonuig. 4)5. 

Carbunclt, 1440. 
in diabetes, 4-14. 
in plague, )S7. 

Carcinoma. See vndrr Cancer. 

Cardla. achalasia ot 577-580. 

Cardiac. See aUo under Kenn. 
asthenia in toxsmia, 12. 
asthma, 885, 003, 1169. 

treatment of, 903, 001, 009. 
bruits, 958-900. 

cells in hyperemia and cederaa of lungs, 
1176. 

cycle, the, 8S0, 881. 
dilatation, 933-091. 
enlargement, 038-991. 
failure 333, 691, 906. 
hypertrophy, 088-991. 

electrocardiogram m, lOlO, 1011. 
Irregnlarity, 018, 019. 

Udoey, 1310. 
murmurs, 658-000. 
pain, 012. 

treatment of, 909, 910. 
sOmulaats, 902, 902. 
strain, primary, 015, 916. 

CaftUaeos negros, 824, 1989. 

Cardlazol (leptazol), in heart disease, 902. 
Cardiomegalia gtyeogenlea, 720. 

Cardiospasm, 577-580. . 

Cardlo-vascnlar disease, hypertensive, 109a. 
Ca^tis, 045. , , - 

Caries, dental, 552 ; and su llcntal canes, 
spinal, tuberculous, 1222, 1752. 

Carotene, 470, 471. 
and vitamin A, 47J. 

Carotid artery, internal, aneurysms ot, 
1642, 1643. 
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CarpUd artenr. aintis jyncope, 

Carp&ology, 17CI3. 

Car^pedal spasm, 631, ^137. 

in icuopathic Rfeaton'lia'a,.067. 

Carriers, Wterial, J. 

as cause of /Toqdpca'ioruDg, d, 451}, 424. 
amcelic drsenleJy, 2S0. 2S'>. 
baallary dyBCotery, 118, 123. 
cereliro-spinAl ferer, 3S, 39, 61. 
chotcrii, l20, 127. 
diphtheria, 99, 108, J09 

♦tsfgyWAia latVAsy^W, USfti 
ineningoc<>ceos, 1, 38. 3'\ 61 
paratyphoiil, 1. 2, 07. 
pneumoBia, J24fl. 
ecarict ierer, •05, 77. 
sniall-pos. 157. 
typhmd, 1. 81. 83. M 
typhus, 305. 
nndulant foTcr, 139. 
irbooniotf'Coogfa. 113. 

Carrlon^s duease, 141 ; oniace Orove ferer 

Caseation nl pulmonary tubercles, 1209 

CasonI’s latradenaal (tst for lurdaiid 
di.«eji.«e, 74.5, 1345, 1289. 

Castle’s IntriDste factor, 580, £07. 
in sprue, 060. 

CastraUon, to relation to obesity, 466. 
mental effects of, 1879. 

Casts in acnle nephritis, 1325. 1326. 

ID lardaceous disease of hioncy, 1346 
in tojoemio Udney, 1320. 

Cataplexy, 1716. 

Cataract u diabetes, 444. 
in drttrophia myotooic*. 1327. 

Catanb, bronchial, llso 
muootis, flOO. 
pltnitoiu, 1157. 
jirodadng orgamims, 1157. 
saffocstire, 1153. 

Tcrtigo doe to, 1535. 

Catatom, 1903. 

Catatonic stupor, 1001, 1007. 

Causal^a, U13. 

Caremous sinus, thromboaU of, 1095, 1649 

Carltatlon of cord m syringomyelis, 1760- 
process in pulmonary tuberculosis, 1310 
8^03 of^ 1318. 

Cellulitis as rcsidt of bacterial infection, 3. 
acute, causative organism of, W. 
cervical, m diphUieru, 102. 

’n scarlet ferer, 70. 
pedes, diseases di 
urns exilcauda, 3 

Cercaria e1vs,'15i5. 

Cercarlal dermatitis, 1515, 1510, 

Cerebellar abscess in scarlet ferer, 73. 
locahsatioa of, 1502, 1603. 
apoplexy, 1633, 1631. 
ataxy, congenital, l693. 
atrophies, 1635. 


call, ll 


.Cerebellar tbrombosts, 2633, 1634. 
Cerebellurti, localisation of lesions of, 1549, 
1650. 

Cerebral abscess, 1508-1605. 
atiology of, 150S, 1599. 
conise and prognosis of, 160-i, 1603 
diagnosis pi, 1C03, 160f. 
in acccssory-sinns suppuration, HIT. 
m brttnchiectaals. 1175. 
in erapyainia, 1276. 
mental symptoms in. JSCS, 
yi&thcbsgy M, 150^, IfWJ. 
aymptoms of, 160Ct-J6OJ. 
treatment of, 1605. 
artery, anterior, syndrome of, 1513- 
atheroma, IC37-1630. 
ansmla in Adains-,St<4>.es syndrame, 
010 . 

in heart failure, £85. 
in smo-auricolar block, 037. 
aneurysm, 1642. 1643. 
anfilograpby, 1581. 

arterial disease and fayperieiuloQ, mental 
disorders associated viLlt, 1862- 
1S64. 

thrombosis and bsmorrbage, 1B23- 
1637. 

ictiolo{!7 patholt^ nf, 1028- 
1630. 

aneurysm in relation la 1029. 
diagnosis of, }C34> 2030. 
differential diagnosis , of, 1639. 
prognosis of. 1G3C. 
symptoms o(, 1030-1634. 
syphiUa ID relAtJoD to, 1629* 
treatment of, 1626. 1637. 
axteslea. aneurysip 15M, 1551. 
srpliiLtic disease nf. jOCO, 1628. 
thrombosis of, 1094. 
diplegia, 1691-1604. 

birth abnotmahtics associated yiib, 
1693. 1806. 
epilepsy in, 1094. 
paresis and rigidity in, 1693. 
perverse movcmeiits in, 1693, 1094. 
embolism, 1090. 1635, ldlO-1643. 
maneurj'sm, 1082, 1635 
in relapsing fever, 253. 
in ecptic endocarditis, 9.53. 
hsmonhage in diffuse hyperplastic 
^leroais, 1071. 

in essential thrombocytopenia, 847. 
in hypertension, 1100 
in encephahtis lethargico, 1619, |612. 
hemispheres, signs of local lesions 
1543-1540. 

localisation, 1540-1.553. 
orbital, in erysipelas, 23. 
pieoingo-mcn^ syphilis, 1657. 
softening after thrombosis, 1629, 1630. 
cndartentis obliterans as a cause of, 
1000. 

sypbjlls, 1B,)7-JOCO. 
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Cerebral thrombosis as cause of apoplexy, 
1623, 1633. 

and bamorrhage, 1623-1637. 
atheroma In relation to, IG28. 
chronic arteritis in relation to, |007. 
ayphititic, 162S. 1620. 1636. 
trauma, mental dUortlera in, 1R63, 
1669. 

lubereulom, 1A71. 

tumour, 1570; ontl ace Intracranial 
tumour. 

vaseular lesions, I62S-1G50. 

in relation to insanity, 1862-1804. 
Cerebro>macu!ar degeneration, 1686, 1687. 
Cttebro-spfnal lever, 37-53. 

acute or ortlmaiy typo of, SfMl. 
®tioIogy of, 33. 

ago in rcIfttioQ to prognosis of, fA 
and infiuenzo, 42, 47. 
arthritis in, 1374. 
carriers of, 33, 39, 61. 
eerebro-spinal fluid in, 4.'1. 46. 
chronic stage of, 41. 
cemplioations of, 44-4.’i. 
eosugiousneas of, 33. 
definition of, 33. 
diagnosis of, 46.47. 
dJet la. 53. 

ditTerential diagnosis of, 47-19. 
epidemics of, 38, SO. 
fulminating typo of, 41. 
general management of. 62. I 

incubation perid of, 39. 

Itimbar ponctnro In, 42, 44. 

repetition of, 63. I 

malignant type of, 41. | 

mild, confiisetl noth ioflucDza, 4il< 
miiil ts'pes of, 42. \ 

mortality in, CO. | 

prc^osls of, SO. 
prophjlajis of, 50, Si. 
recovery in, 40. 
recrudescences frequent Jo, 40. 
seasonal incidence of, 38. 
serum treatroent of, 39, 61, 52. 
superacute type of, 41. 
symptoms and course jif^ 39-44. 
tTeatment of, 

fluid in acute syphilitic meningitis, 1660. 
cell count, 1669. 
circnlation of, 1566. 
cytology of, !B66, 1609. 
diagnostic value of, 1568-1670. 
eTamination of jbe, 1S6&-J670. 
meningitis, 37 ; ad see Cerefaro-spinal 
. fever, 

in acute poliomyelitis, 1621. 
in cerebral abscess, 1603. 
in cerebral STOhilia, 1059. 
in cerebral thromboius and lucmor- 
rhage, 1630, 

in cerebro-spinal fever, 45, 46. 
in disseminated sclerosis, 1678. 


CerebrMpbud fluid in compreasionof spinal 
cord, 1719, 1750. 
in encephalitis, IGOG. 
in encephalitis Jcthargica, 1609. 
in general paralysis, jC50. 
in berpes zoster, 1615. 
in hydrocephnlus, 1591, 1692, 1596. 
m hjvlrophobia, 1617, 1618. 
in influenza, 182. 
in intracranial tumours, l.iSO. 
in l^ndry's paralysis, 1818, 1819. 
in lead encephaJopatby, 393. 
in meningococcus mcnmgitis, 4.'), 46. 
in mumps, 177. 

in pneomococcal meningitis, MSB. 
in post-basic meningitis of iniants, 43. 
in spinal cord tumours, 1743 
in syphilis. 212, 234. 23'.. 

of nervous ^'Btem. 1611. 
in tabes. 1651. 
in trypanosomiasis, 283. 
in luomuIoQs meningitis, I5(i9 
in typhoid, 86. 
in tirphM fever, 307. 
inielioirfcrcr, 189. 
increased pressure of, in intmcnmial 
tumours, 1575, 1580. 
normal. 1566, 1567. 
organismal content, 1570. 
pressure of. 1567. 
spiroebTtts in. 2.10, 2.53. 
tubercle bacilli in. .3t 
turbidity of, 1568 
Wassermann reaction in, 1570. 
syphilis, 1650-1CT3. 

CeMeal gbnds, cnlargoroent of, in iliph. 
tberia, 102. 
in measles, 148, 148. 
m scarlet fever, 63, 70, 73, 79. 
in small-pox, 163. 
jjs riyTxincifiomB fever, 2S2. 
tuberculosis of, 671, 872. 
opisthotonos of inlants, 42 ; oni see 
Meningitis, post-basic, ofin&nts. 
rib paiMysls, 1788. 

ribs, 1800-1802. 

Cervical sympathetic paralysis, 1626, 1527. 
vn acute watarvae yoluitajcUtts, 1623, 
m syringomyelia, 176.3. 

Cestodes, diseases due to, .335-339. 

Ceyios sore oiooth, 680. 

Chagas’ disease, 231, 

Chaueosls, 1205. 

Chancre, hard, 208, 209. 
nasal, 1118. 
phatysgeal. 671. 
tonsular, 571. 

Chancroid, 215. 

Charcot'S dissociated sensory loss, 1781. 
J^t disease, 1374. 
in sjnngomyeha, 1763. 
in tabes, 1664, 1G65. 
treatment of, 1669. 



INDEX 


1956 


CioleslMol, actimtion of, by ultra-violet 
rays, 473. 

excess of, in blood and bile, 7 jO, 757. 
in blood increased in nejihrosLa, 1322. 
in Wood in jaundice, 716. 
in corpus luteuni of pregnancy, 760. 
in foods, 767. 

In pancreatio cysts, 771. 
in relation to gall-atones, 75G, 757. 
sources of, 757. 
stones, 757, 758, 753. 

-free diet, 750. 

Cholesterol®mia, 750, 757. 

Choluria, 1312, 1313. 

Cboodrodysplasb, ]4a7. 

Cbondrodystrophla, 1402. 

ChoDdromata, UOt, 1405, 

Chorea, 1724-1731. 
tetiologj’ of, 1724, 1725. 
apoplectic, 1547, 1730. 
congenital, 1C03. . 
course and progno^ of, 1723. 
diagnosis of, 1720. 
electrical, 1C09. 
gravidarum, 1807. 
eravls, 1729. 

Heart disease in roUUon to, 1723. 
HuntlogtOD's, 1730. 
in prejmancy, 1726, 1807. 
in scarlet fever, 74. 

involuntary movcncuts in, 1720, 1727. 
limp, 1727. 

mental disorders in, 1727, 1807. 

mollis, 1727. 

ocular phenopicaa in, 1727. 

pathology of, 1723. 

prognosis of, 1728. 

psychical (Usturlmaccs in, 1725, 

recurrences in, 1728. 

relation of, to rhenmalism, 1724, 1723. 

rheumatic, 1724. 

manifestations in, 1728. 
semle, 1731. 

sex.incidcncc of, 1724, 1728. 

Sydenham’s, 1724, 1807. 
symptoms of, 1725-1728. 
tetanoid, 1087. 
treatment of, 1729, 1730. 

Choroiditis in congenital sypliibs. 238. 
Choroldo-retlnltls, syphiUtle, 10C7. 
Chromaffin cells, 533, 645. 

in relation to ndrenabne, 545. 
Cbromldrosis, 1415. 

Cbromocystoscopy in detenuining kidney 
efficiency, 1307, 1308. 

Chvostek’s sign in sprue, 607, 071. 

in bypoparathyioidism, 531. 

ChyJiforra erosion Into plenra, 870, 1283. 
Chyiothorax, 1283, 1284. 

Chylous ascites, 747, 870. 

eOusIons, 870, 1283, 1284. 

ChyInria,87I. 1315. 
m filariasis, 3-12. 


Cbyme, 040, <>41. 

cider, lead contamination of, 390, 391. 
Qgarette-smoking in relation to chronic 
tracheitis, 1140. 
to emphysema, 1101. 

Ciliary muscle, paralysis ot, in cnrcpbabtli 
Ictiiargica, 1611. 

CUiatedyscfllejy, 2.90, 29|, 

ClnchophcD in gout. 463. 

toxic effects of, 465, 725. 

Circulatory failure, peripheral. 891, 892. 
acute treatment of, 910. 
central, 883 ; ami tee Heart failnre. 
varieties of, 833. 

system, diseases of the, 878-1104. 
arcutncislon, preputial diphtheria after, 
103. 

l■a^molThage after, tn bleeders, 850. 
Circus movement in heart, 930, 931. 
Cirrhosis, biliary, 729. 

Lffinncc's, 729. 
muiUlobuiar, 729. 

of tbobver, 729 j an.i see Liver, cirrhosw 
of the. 

jn splenic anmnua, 803. 
of the lung, 1202 f ond tee Pulmonary 
fibrosis. 

pigmentary, 730. 
pleutogenous, 1202. 
portal, 729 

Clstomai puncture, technique of, 61 
Cbdorchis watsonl, 329. 

Ctadosporlum mansonl, 1511. 

Claudication, intermltteat, 1008, 1075, 1070 
m polycylhamia, 791. 
in throinbo-angiitis obliterans, 1003. 
Ctoustrophobla, 1920 
Claviceps purpurea, the ergot fungus, 421 
Clavas,2i2. 

Clasv-hand m leprosy, 133. 

in nlnar paralysis, 1793. 

Climacteric, 547, 548. 

■ffcctivo disorders at, 1882. 
in males, 645. 

mental disorders associated with, 18.9, 
1S81. 

rreatment of, 547, 5J8 
Climate in relation to usthms, 1167. 

to bronclutis, 1149, 1152, 1166, 1168. 
to bcat-stroko, 372. 
to pulmonary emphysema, 1194. 
Climatic bubo, 106 ; and tee Lympho- 
patliia venereum. 

Clonorchlasis, 331. 

Clotting, ante-mortem. 1093. 

Clubbing of Ongeis, causes of, 1391, 1392 
m bronchiectasis, 1174. 
in chronio bronchitis, 1 157. 
in congenital cystic ilisease bf luog, 
1243. 

in congenital heart disca.w, 1000, 1003. 
in empyema, 1276. 
in heart disease, 880. 
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Clabbisg of dDgen, in bypertrophio pal* 
mon&ry art&opathy, ISOl, 1S92, 
in idiopathic steatoirhccs, 067. 

in polmonanr emphysema, 1)93, 
in unlmonaiy fibrosis, 1203. 

y stenosis, 074. 

T tnbcrcoloais, 1219. 

378. 

lUa, 953. 

M1-S13 
by, 407. 

1203. 

of, 410. 
by, 410-415. 


Ceehllomyla maicellaiia, 352 

Coco, 240 ; and ces Yavs. 

Cod'lhrer oil, m palmonary tulirrculosis, I 
1230. 

in rhenmatoid arthritis, 1370. 

in nckets, 4S8. 

Titamin ralue of, 471, 472, 473, 474 

Coellae disease, 664, 065. 

adult. 666. 

mogaiocytic ansmia In, 779. 

Caatina cerebraUs, 333. 

Cottee-diinkicg, eaceeaire, as caase ol 
polynris, 6U. 

•ground vomiting in eancer of stomach. I 
632. ' 

in yellow fever. 190. 

Cog-wheel bteathlng, 1217. 

Colchlcum, B 3 )ecifie for acute gout, 405. 

Cold, common, 143-149, 1139. 
flngen, het^taiy, 1110 . 

Colic, appendicular, 707. 
biliary. 757, 738, 814. 

without gall stones, 761, 769. 
line to flatulence, 675. 
in Bcholoiio jaundice, 814, 
in cancer of the colon, 688. 
in chronic panercatiUs, 7G9. 
in Henoch's pnrpora, 848. 
in. mtuaauaffiptiaa, 0 ^. 
lead, 338, 389, 392, 39.1. 
mneo-membranoQs, 673, 674. 
renal, 1356. 1357. 

CotUonn bacilli u n 
26, 27. 

of inUaUne mor 
25. 

rOle of, in disease, 24. 
baeOtns Inlectlon os cause of hamatuna. 


nno, rignifieanco of, 
> active in typbi^ 


inteettons, 24-30. 


Conform bacilli infections, modes of infec- 
tion in, 24, 23. 
of kidney, 25, 26. 
of urinary tract, 26-28. 
infections of urinary tract, acute, 26. 
chronic, 27. 
eooreo of, 

recurrent cases ot 27. 
relapses of, 27. 
sites of infection in, 25, 26. 
symptoms of, 27. 
treatment of, 2S-30. 
medne therapy of, 30. 

Colitis, 678-685. 
acute catarrhal, 679. 
as cause of diarrhcea, 655, 679. 

AS predisposing to bacterial food poison- 
ing, 422. 

AS result of mcrenriil treatment, 228. 

1). c«Ii in relation to, 23. 
chronic catarrhal, 670, 680. 
ontcritia In relation to, 678. 
m chrome mercurial poisoning, 403. 
in ursemU, 1312. 
locnbaation of, 670. 
inueo*membranous, 679. 

DOeoQS, 670. 
tuberenlou, 685. 
ulcerative, 689-685. 
cetiolon of, 680. 
bacteriology of, 689. 
complications of, 632. 
diagnosis CS2. 
in mercurial poisoning, 493, 403. 
prognosis of, 683. 
symptoms of, 660-682. 
treatment of, 633-68.5. 

Colllp kataboUo factor, BOO. 

OoUosoI manganese in Boekhart's Impet^o. 
1439. 

in furunculosis, 1446. 

Colon, absorption in, 040. 
adenomata of, as origin of cancer. 686. 
anatomy of the; 642. 
cancer of the, 637-690. 
dJatation of, in idiopnthtc steatorrhirs. 

667. 
distal, 640. 

diverticula of the, C00-Ci*.3. 



kifflkizg wf, tv, 1*6. 

movements of. 641. 
nenroeia, 673, 674. 
pelvic, 040. 

distension ofi in ana] achalasia. C94. 
polypi of, 682, 686. 
proximal, 040. 

size, shape and position of, 642. 
spasm of. 673, 683. 
stricture of, in ulcerative colitis, 632. 
the “ greedy,’* 649, 651. 

X*ray examination of, 644, 645. 
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Colonic irrigation, 29,633. 
m ciliatc dyscnterj*, 391. 

stoiaaeb, 040. 
stasis. 64-1. 

Coloptosls, 776. 

Cofoor Index of blood, 793. 

in nnwmia pseudo-Ienkaimla infan* 
turn, 831. 

in luctnohiic amccuina, 813. 
in. peminWa anremia, 809. 
in poljevthrcmU. 825. 

Colubrine venom, 335. 336. 

Coma after arsphenamine, 2lM. 
diabeiic-, 443, 454. 
in acute aWholiam, 381, 382. 
differential lilamoaia of. 1035. 1636. 
in acute necfosa of liw, 720. 
in caUson ducaae. 362. 
in carbon monoxide poisoning, 4(W. 
in cerebral throoiibona and apopfc*\, 
1635. 

in ccrcbro-spinalfo>cr, 41. 
in encepbalitia lelliargica. IQll. 


in heat hjrperpjTexia. 374._ 
in intracranial tumour, I 


- - . 1681, 

iaplagoe. 137. 

in tuberculous meningilb. 1337, 1333. 
nncmic. 1339, 1341. 1343. 
vigil in typhus. 307. 

Comedones, l444>U40, 
grouped, 144S, 
treatment of, 1410. 

Comma vibrio, Koch's, 126. 

Coaaeasa} otgasisau, 1. 

CompensaUon, m refetenco to heart dlxcaac, 
881,961. 

nenrosb, 1845. 1869. 

Compensatory circulation in drrliosia of 
liver, 731. 

dSatalton of heart. 961. 
pause, 921. 

Complement, deRnition of, 5. 

Complement flxatios reactions in virus 
diseases, 9. 

in amojbic dysentery, 288. 
in peittacdsU, 187. 
test for hy^tids. 339. 
for schlstosonsiasis, 334. 
for tuberculosis, 35. 

Compressed air Illness, 359; and sec Caisson 
disease. 

Concussion, mental aymptoma foUouing. 
1868, 1869. 

Condylomata, broad, 210. 

in congenital syphilis, 238. 

Confluent rash of stnall-poY. ICO, 101. 
ICC. 

Conlnslonal insanity after carbon monoxide 
poisoning, 409. 
state, the, 1857. 

CoDgeniUr he^ disease, 1001 ; aad tee 
Heart, congenital disease of. 
hydrojH^ 818. 


Congenital s; 


1691 ; md II 


a] spasrie paralysis, ] 

Cerebral uinlegia. 
syphilis, 237-240. 
of nervous svstem, 1672, 1673. 

Congo floor maggot, 333. 

Conjugate deviation of eyes in aponbav 
1631. 

in cnccphftlitis Ictliargicar 1613. 

in epilepsy, 1706. 

in Iwlons of motor urea, 1541. 

Conjunetlvs in ruliella, 13 >. 
m trench fever, 311. 
in ycihiw fever, 190. 

Conjunclfyal diphtheria, 103. 
l^morrliagc in seurvy, 482. 

ConjllDcUvIth in Addison'a disease, 535. 
in ehrotik ari^nn-al poiiooing, 399. 
in measles, 149. 153. 
in rosacea, 1420. 

(n smail-pov, 161, 103. 

Consciousness, 1812. 

loss of, IT) epileptic attack, 1706. 

Consolidation of iung, phyeical signs of, 

1217. 

stage of. in pulmonary tubercle, 1217, 

1218. 

Constipation, 617-6.52. 
etiology and pvthology of, 047-649. 
colonic, 647. 
diagnosis of, 619, 650. 
to diverticula of the colon, 661. 
to visceroptosis, 748. 
in tuberculous meningitis, 1588. 
sptshr. 64$. 
symptoms of, C49. 
treatment of, 650-632. 

CoBsmaptloTi, 1207; and tee rulmonaiy' 

tubernilosu. 

Contraction, premature, D20. 

Contracture, Dupuyfren’s, 1386. 1387. 

Conlracturn in cerebnil diplegia, 16!l2, 
1693, 1691. 
bystcncal. 1912. 
in PViedreich's ataxia, 1683. 
in peroneal muacular atrophy, 1783. 
in syringomyelia, 1762. 
muscular, after poliomychtis, 1623. 

Convalescent serum in acato anterior 
poUomjvL’tia, 1626, 1627, 
in glandular fever, 316. 
in measles, 162. 
in mumps, 178. 
m. whooping cough. 117. 
in yellow fever, 188. 191. 

Convenlon mechanism of hysteru, 1910 
symptoms, hysterical, 1843. 

Convulsion, the epUcptic, 1703, 1704.. 
therapy m mental dborders, 1831, iSOI. 
in schizophrenia, 1906.. 

Convulsions in acute necrosis of bver, 726. 
in ascanasis, 349. 
in corebraLdmIegia, 1601. 
in cerebro-spioaf fever, 39, 43, 44. 
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Coc^ulsions in rfiicken-po\, 112, 113. 
fn heat hyperpyrexia, 374. 
m hydrocephalus In children, 1593,1694, 
in iikntile hemiplegia, 1693. 
m intracranial tumours, 1578. 
in measles, 148, 150 
in pneumonn in Lbildren, 1247, 1350. 
in Tickets, 487. 
in scarlet fever, 67, 71, 74. 
in tuberculous meningitis, 1587. 
in tjphoid, 88 

in uraemia, 1339, 1311, 1313. 
in whooping-cough, 113, lit, IIS. 
Cooking, effect of, on vitamins, 475, 479. 
Cooley’s sTimmis, 81ft. 

Copaiba, effect of, on unne, 1316, 1316 
Copper srsenite, uses of, 398, 40). 

traces of, essential for blood, 802. 

Cor adlposum, 0S7. 
blloculare, 1002, 1009. 
bovlnum, 962, 989. 

Irilotuhi* MattJum, 1001. 
blventricularc, 1002. 

Coramlne'fniketluimidc), in heart failure, 

002 . 

Cordylobla anthicpophaga, 353. 
CoreotTYpaoQSls, 285. 

Cornea, sloughing of, m cholera, 128. 
la dipbtherin, 103 

Corneal lesions, due to ntamm A de- 
ficiency, 471. 4*2. 

ulceration in congemtal syplahs, 338. 

ID leprosy, 132. 
in measles, 140, 153 
m small pox, 163. 

Cams, 1434. 

Corona veneris, 210 

Coronary arteries, artentis of. 982. 

atheroma of, 889, 015. 082, 033, 1000, 
1016, 1073. 

congemtal anonuiLes of, 1001. 
diseases of the, 982, 983. 
in aortic mcotnpetcnce, 069. 
in rcbtion la chrome myocarditis, 983 
occlusion of, 1025. 

with mfarctwn of heart, symptoios 
of, 1027, 1020 

ayphihtic disease of, 982, 1010, 1011, 
1060, 1094 

thrombosis of, 1093, 1094. 
occlusion, 1016, 1017, 1025-1028. 
aitiology and pathology of, 1025, 
angina pectons in relation to, 1017 
ntlicroma as cause of, 1073 
diagnosis of, 1026, 1027. 
electrocardiogram in, 1057-1062, 
hypertension in relation to, 1029. 
prognosis of, 1027. 
shock in, 891. 
symptoms of, 1026. 
treatment of, 1027, 1028. 
thrombosis, 1016, 1017, 1025-1028. 
electrocardiogram in, 1057-1002. 


Cdtpom t(uadrigemlna, lucalhsatioD of ksions 
of, 1548. 

Cor pulmonale, 1030. 

Corpus Inteum, a eonreo of cholesterol, 
756. 

striatum, localisation oflcsions of, I5{7. 

Corrigan’s pulse, 967. 

CoTiosWe sublimate, ptasoning by, 402. 

Cortleosterotts, 533, 534. 

Cortical extract in Addison's disease, 537. 
in Graves's dism<e, SI7, 
in fiimmonds's di.sea.se, 508. 

Corynebacterium diphtheria, 08, 09. 

Cory's law, 169. 

Coryia, 143 ; ond tee Cold, common, 
in relation to laryngitis, 1123. 

Cosmetics, dcriuAtitis caused by, 1424. 

Cotton-wool patches, 1331. 

Cough in acute lironchitis, 1150. 
in aeaie plcnniy, 1265, 
in atypical pneumonia, 1202. 
in bTcncbiceians, 1174, 
in broncho-pneumonia, 1250, 1256. 
in chronic bronebtu, 1157, 1158. 
in diphtheria, 103, 100. 
in enlarged mediastinal glands, 129S. 
in Iiearl fadore, 896, 889. 
in hyperremia of lungs, 1179, 
in innueraa, ISO, ISI. 1S4. 
in lobsr pneumonia, 1217. 
in lung nucess, 1198. 
in measles. ItO, 153. 
in psittacosis, 187. 
in pulmonary collaj>«e, 1186. 

in pulmonary rmpHyscmo, 1193 
in pulmonary luWrculoaia, 1212, 1226. 
in tracheal obstrnction, 1145, 1140- 
in traebbifu, 1139, 1140. 
in whooping cough, 113, 114, 115. 
trossy, in acute auppurative medws. 
tiniti*, 1295. 

in sorlio aneurysm, 1030. 
in tradical tumourt, 1142. 
gander, 1142. 
lea-tastcr’s, 1237. 

Coamaiin in sinus tbromboais, 1650. 

Couptiog of the beats, 001, 018. 

Courvoisler’s law, 717. 

Cow-pox, 168 

Crab yaws, 242. 

Crabs as canso of bacterial food poisoning, 
423. 

in relation to luiragOQimiasis, 1242. 

Crachats perils, 1157. 

Cracked-pot sound in tubercular cavity, 
1218. 

Craft palsy, 1737. 

Cramp, occupational, 1737. 
writer’s, 1738. 1780. 

Cramps, heat, 374. 
in arsenical poisoning, 222, 309. 
in bacterial food poisoning, 427. 
in cholera, 128. 
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Cranial abnormalities in ccrebml diplegia, 
1 093. 

enlargement in hj-tlfot-ephaltw, i39i. 
1503. 159o. 

nerve palsies in intracranial ttnnour, 
J552. 1578. 

In encephalitis lethargica, 1011. 
in relapsing fever, 23J. 
nerves, afTections of the, 1518-1510. 
Byphilitio paralysis of. 1390. 
tabetic affecticins of, 1681. 
Cranlo-sclerosls, 1395. 

-faftcs, 4SO. 

Craniostenosis, 1401. 

Craw-craw, 1510. 

CreaUoiae excretion in urine, 1501. 
Creatlnnria in Grarca'a dlaease, 315 
Creeping eruption, 1515. 

Crellnlsin, 521. 

Crises, Dietl's, 1381, 1368. 
pastrie, ICGI, 1088. 
hj-pcrtcnsive, 1319. 
tabetic. 1C64, 1083. 

Crohn’s disease, 677. 

Crossed paralysis in lesions of pops nn<l 
medaUi, 1^8. 

Croup, 1120. 

Crush syndrome, 1310. 

C17 of syphilitic infant, 23S. 

Crystals in nrine, 1310. 

“ CuOlOg *' of cerebral vm«c1s in lethargic 
encephalitis, 1610. 
hi syphilitic disease, 1628, 1C52. 

Coneus, lesions of, 1545. 

Corare, in hydrophobic epaeinH, |0lt). 
Cursebmann's spirals ia acute dhrmoua 
bronchitis, 153. 
in asthma, 1169. 

Cushing’s syndrome, 503-503. 
liy-ljcrten^ion in, JOC.'j. 
lucrtal disorders in, lb70. 

Cutis marmorata, n(V4. 

Cutler’s test in Addison’s disease, 638. 
Cyanosis, during su1phon.aniide therapy, 17. 

enterogenous, 820, 827, 

CycKcal vomiting, ictosw in, 134, 1313, 
1314. 

of children, COO. 

Cyclops as intermeiliate Lost of guinea 
norm, 344. 

leuckarti in relation to tafniaaia, 337. 
Cyclotron, 851. 

Cyrtomet^, 1217. 

. Cystlcercosb ol br^, 337, 333. 

fits, caused by, 1700, 1701. 

Cysiiccreus bovis stage of fape-noriw, 3S6. 
cellulosm stage of tape-worm, 335, 1674. 
stage of T. solium in man, 337, 338. 
Cystin calculi, 1355. 

Cystitis, bacillus coll, 26. 
in paratyphoid fever, OS. 
in scimtosomiaais, 334. 
in typhoid, 88, 90. 


Cysts, dermoid, of skm, 1501. 
eclunococcus, 33S, 339, 1363. 
iiydatid, 338, 330, 744. 715. 
in paragonimiasis, 330. 
in relation to compression of spinal cord. 
175). 

mediastinal, 1302. 

of brain, 337. 338. I.i73. 1574. 

ofLidneys, 1362. 1363. 

{Hincrcatie, 771, 772. 

BcbaceOBs, 1501. 
tracheal. 1141. 

D.A.H., 012 ; tiiid tie Heart, irritable. 
Dactylitis m congenital lyplulis, 239. 
rn yaw*. 242 
syphiiitic, 213. 

Damoiseaub line in pleural effusioti, 1270 
Dandy lever, 103 ; and su. Dengue. 
Danysz's precipitin reaction, 7. 

Darier's disease, 1199. 
la herose, 1410 

Day-drcamlcg, in schizoid personality, 
1891 

Deaf-mutes, mental deficiency in, 1923. 
Deafness, after eerehro-*pm«I force, 45, 
after small pox. 163 
hystencai. lOlI. 
in coDgcDital syphilis, 238. 
m measles 149 
in mumps, 177. 
in scarlet fescr, 72, 73. 
m Sctulder's disease, 1607. 

10 typhoid. 88. 
m typha*. 307 

tneoingidc, m cercbro-epiual feier, #5. 

nerve, 1.734. 

as coroplicrtlion of mump*, 177. 
in )l4ni^ie B disease, 1S31, 1336 
Debrd phenomenon, 162. 

Decubitus m mcniugitu, 91. 
in paasuc livpcrEeinia of lungs, 1180 
in pleurisy, 1265. 

in relation to pulmonary collapse, 1187 
m typlioid, Dl. 

Deer-Wy fever, G3 ; and sts Tular.-emu 
Detecation, 641, 642. 

diieettona as to, in const ijiation, 650, 651 
refiet, training of, 812, 648. 

Dellcfency diseases, 470-499. 

Degeneration, ccrebro-macular, ICSO, I681. 
hepato-lentieular, 1637, 1688. 
of nerve celis in amaurotic family idiocy, 
1886. 

progressive lenticular, 1687. 
stigmata of, 1926. 
subacute combined, 1706-1771. 
in pellagra, 494. 
in pcrmcious anamla, SOS. 
Degenerative and hereditary brain disease, 
1859-1864. 

cardiac disease, progressive tendency of, 
893. 
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Deglutition, nonnel, mcchai^i of, 573. 

ratnful, in acute cesophagitie, SSI. 
Deoydnitlon for rcbef of intracrunial 
presrore, 1582. 
in bacillary dyseotery, 121. 
in aununcr (ljarrh<ua, 680 
Dejerlne and Roossy, “ thalamic 
drome" of, lf^7. 

Delhi boll, 270. 

Delirium, 1855, 1857 
cordis, 920 

hallucmations in, 1856, 1857. 
tosa>mic, 12 
tremens, 3S3, 1871. 
treatment of, 1874. 

Deltoid bursitis, 1386 
Delusional states, chronic, 1871, 1872. 
Delusions in anxiety states, 1887. 
in general paralyeis, 1652. 186.5. 
m mental depression, 1385, I8S6 
m ecliuophrenia, 19CMJ, 1901 
Dementia, 18-57, 1858 
after typhus 308. 
m pellagra, 1877. 
paralytica, 1631. 
paranoides, 1003 
pbantastlea, 1902 
IVk’e, 1861, 1862. 

pTSeeoi, 1803 : and Me Schizophrenia. 
Mcofldarj . after cerebroepiuaf fever. 41. 
senile and presealle, 18.70-1862. 
aunplez, 11*02. 

Demodex loUiculonin in acne vuleans, 
1«5 

Demoratlsatloo m chronic alcoLoUem, 18*1 
in chronic morphinism. 1874. 

De Klorgan's spots, 1506. 

Demyellnatlon in Schilder'a du<c<ue, 1606 
in euhaente combined degeneration, 1767 
Dengue, I93-I95 
peri-arthntis ui, 1374, 

Dental carles, 6.72 

Kljology and pathology of. 5.52 
and octmomycoeis, 19S, 199. 
as cause of dyspepsia, 552 
in relation to mercurial atomatiUs, 40f 
symptoms of, 552. 
treatment of, 692. 
vitamins in relation to, 552. 
hygiene, 650, 551. 

treatment, importance of, in relation to 
oral sepsis, 654. 

Dentition, deUyW. in rickets, 480 
Denys' boailhnjillrii, 1231. 
Depenonallsation in anxiety states, 1887, 
prognosis of, 1890. 

Depression, mental, in obseasiona! dis- 
orders, 1920. 
symptoms of, 1884-1888. 

Dercum’s disease, 468, 1385, 1879 
Dennacentor andersonl, 302, 303, 350, 
venustiis, 3.70. 

Dermacentroxenus rickettsl. 303. 


Dermatitis aneylostome, 347. 
after eraplseuaminc remedies, 223. 
artetaeta, 1434, 1914, 
cerearial, 1515, 1510. 
eoDltuUermb, 325 
duo to animal parasites, 1456-1461. 
to animal poisons, 1423 
to cosmetics, 1424. 
to fungi. 1447-1456. 
to fur dye*, 1424. 
to plants, 1423. 
exfoliativa, 1474, 1475. 
after arsphenamine preparation*, 223, 
1474. 

sfler gold therapy, 1463. 
after snlphonamide preparations, 1463, 
1464. 

diagnosis of, 1475. 
infantum, 1437. 
symptoms of, 1474, 147.5. 
treatment of, 1476. 
from actinic rays, 1425. 1426. 
from bacterial irritants, 1433-1447. 
from chemical imtants, 1423-1425. 
Irom heat and rold, 1426. 
from mechanical irritants, 1433-1435 
herpetiformis, 1470-1472. 

»n pellsgra, 494. 497. 

in trinitrotoluene poisoning, 413. 

of erysipelae, the, 21. 

pltyrfasifom, 1433. 

radium. 379. 1426. 

red mite. 351. 

seborrheic, 1442-1444. 

streptoroocal, 1443, 

trade, 1424 

X-ray, 370, 1426. 

Dermatobla cyanlventris, 353. 

Dennatograpblsm, 1463. 

Dermatolysls, 1502. 

Dennato-myosiUs, 1390. 

Dermatoses, decpinflamniatory, I46T-I4S4 
inflammatory, of unknown origin, 1484- 
1492. 

tho superficial inflammatory, 1421-1461. 
Mtiology and pathology of, I4‘22, 1423. 

Dermoid cyst of brain. 1574. 
of mediastinnin, 1302. 
of skin, 1501. 

Desensltlsatlon, 7. 
la asthma. 1171, 1172. 
u skm dieses, 1433. 

Desert sore, 1.711, 1512. 

Desoxycortlcosterone, action of, 633, 537, 
538. 

in Addison's disease, 037-539. 
in himmond's disease, 503, 509. 

d'&pine's sign in enlarged mciltaslinsl 
glands, 1293. 

Desquamation, in measles, 147. 
ia rubella, 155. 
in ecarlet fever, 65, 69. 
in amall-pos, 160. 
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Davie’s disease, 1C8I. 

Devil’s grip, 325. 

Dextrocardia, 1009. 
elcctrocanliogram of, 1041. 
prognosis of, 1009. 
signs of, 1000. 

Dextrose in circnlatoiy eoUsnsc, 902, 9W. 

010 . 

in mine, 445 ; ojui see Glycosuria. 
tests for, 445. 

Dboble Itcii, 1453 ; and tee Tinen croris. 

Diabetes, bronzed, 444, 730. 

Insipidus, 510, 611. 1308. 
in acromegaly, W2. 
in Hand.&chOUer'Ciuistiao's disease, 
611, 863, 

melUtus, 430-456. 
acute Sections In, 455. 
adipoaty in relation to, 4G7. 
aetiology of, 436. 
after-treatment ©f, 463 
aee-inudenc« of, 430. 
blood-sugar is, 437, 440, 441. 
complications of, 443-445. 
dugooais of, 445, 446. 
dieteUo treatment of, 447-451. 
hypercholestcrolsmic splenomegaly in, 
863. 

in acrotnesaly, 603. 
in lucmocArematoais, 736. 737. 
in relation to psnercatitN, 7C0. 

In relation to tnlerculoeis, 444, 1S25. 
inenltix treatment of, 448, 450, 453- 
454. 

mental disordcre in, 1877. 
morbid anatomy of. 442, 443. 
optic atrophy in, l62I, 
pathology of, 437-442. 
prognosis of. 446. 
prontus in, 1417. 
racial predisposition to, 436. 
euigical operations in, 465. 
symptoms of, 443. 
treatment of, 446-466. 
xantboais in, 1484. 
tenoilluns, 613. 

Dlabetle coma, 443, 454. 
acidemia in, 434. 

^•hunger in, 4M, 444. 
tesplin treatment of, 454. 
foods, 447. 
gangrene, 444. 
neuritis, 1816. 

Dlaeetlc acid in urine, 1313. 
test for, 1314. 

Diachylon plaster as an abortifacient, 390. 

Diaphoretics in ki^ey disease, 1333. 

Diaphragm, clonic spasm of, 1292, 1293, 
diseases of, 1292, 1293. 
displacement of, 777. 

in ascites, 793. 
effects of megacolon on, 697. 

©TCfltration of, 697. 
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Diaphragm, hysterical spasm of, 605, 1292. 
paralysis of, 1293, 
tonic spasm of, 1293. 

Diaphragmatic acute dry pleurisy, 1207. 
spasm, epidemic, 325. 

Dlarrhtca, C33-664. 
achlorhydria canaing, 694, 653. 
acute, treatment of, 657, 658. 

(etiology of. 653-655. 
emcebic, 287. 

bacterial factor in, 653, 654, 
chronic, 663, 65S, 

Cochin-China, 669. 
diagnosis of, 655^57. 
epi^mic. in diildren, 659-663 
fatty, 653, 657. 764, 765, 803. 
fermentatire, 653, 657, 658. 
flagellate, 291. 
from imtable bowel, 654. 
gastrogenous, 653, 659 
treatment of, 6S9. 
luU, 663. 

in children, epidemic, 629 ; and see 
Epidemic durrbeea m eluldrcn. 
infective or infectious, 659 
nervous, CM. 

treatment of, 650. 
post-prandial, 654. 
pTogDOsis of, 657. 
putrefactive, 653. 

trestment of, 65S. 
soap, 653, 657, €59. 
summer, 659, 
bacteriology of, 659. 
symptoms 07, 655. 
treatment of, G57-C59. 
tropical, 654. 

Dtasebbls, 1541. I66S. 

Diastase in urine, 765, 1305. 

Dlastatlc index in momps, raised, 176 
In acute pancreatitis, 767. 

Diastole, cardiac, P®" 

“■ benny m angi 

bypertension, 1 

in inlennittent claudication, 1070. 
in leprosy, 134. 

Diathesis, exudative, 1428. 
gastric, 689. 

hypersthenic gastric, 689, 691, 693. 
hypostheiiio gastric, 689, 691, 692, 601. 
tuberculous, 1207. 

Dlazo reaction for diagnosis of typhoid. 90. 
in jaundice, 716. 
in measles, 143. 
in small-pox, ICO. 
to typhus, 300. 

Wck test m scarlet fever, 66, 69, 75. 

Dicrotic poise in typhoid, 87. 
in typhus fever, 303. 

Dlentamceba fragllis, 283. 

Diet, balanced. 479. 

cbolcstcrol-free, 766, 757. 

Dietetic errora in rebtion to disease, 470. 
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Dletl’s crises in raoTsble kidney, 1364. 

treatment of, 1363. 

Digestion, 610, 641. 
rOIe of stoma ell, 683. 

Digestive disorclen as canso of extra* 
systoles, 923. 

and neurasthemc states, 1880. 
in heart failnie, 8S6, 911. 
in pyoirhaa, 5^. 
in nckets, 487. 

sj^slem, diseases of the, 550-703. 

Digitalis, action of, on auricular flnttcr, 
899,902. 

as cause of extra-eyetoles, 901, 923. 

of aino-anricnlar block, 937, 
contra-mdications to use of, 000. 
dosage of, 899, 900, 901. 903, 906. 
drawbaclm to, 901, 

effect of, ag ehoim by clectrocanbo 
graph, 1003. 
forme of. u tiae, 890. 
group of drugs, the, 899-902. 
in Burienlar fibrillation, 809, 900, 903, 
930, 933, 0», 930. 
in aurieulat flutter, 936. 
in beriberi, 1033. 
in lobar poeumooia, 1235. 
in parozyemal tecbycardia. 023, 029. 
inoieatlona for use oil in cardiac disease, 
899-902. 

intravenous use of. 901. 
maintenance dosage 901, 902. 
massire dosage in, 000, 901. 
orerdose symptoms of. 901, 902. 939. 
sectal admiakiTation of, ^1. 
DlgttalisaUan, 900. 

Dlgorto, 899, 900. 901. 

Dliutin in ep^psy, 1714. 

Dilatation of the heart, 983-991 ; and see 
tinier Heart. 

of the cesophagos in cancer, 535, 696. 
of the stomach, acute, 638. 
atonic, 599, 

in pylorio obetnction, 636, 
Dlmethyl-dlphesj'leDe-dijuIphlde (miiigal) 
in scabiee, 1401. 

Diffletbylarslne, 398. 
poisoning by, 401. 

Dlnitrobenzene, icdnstrial uses of, 412. 

poisoning, 412. 

Dlnitrophenol poisoning, 414. 

Dlorehltrema ^eadoemt^ 332. 
Diphtheria, 93-112. 
atiolo^ ot, 93-100. 
age-lneidence of, OS, 99. 
antitoxin, lOS-llO 
bacteriology of, 09, 100. 
blood in, Krt. 
biood'preesnro in, 104. 
carriers, 99. 108, 109. 
complications of, lO^IOO. 
eoDjunctlTal, 101, 103. 
eoniaets, tmTnnfiiMfmn ct, 106. 


Diphtheria, eotaneoiis, 103, 104, 1442, 1512. 
diagnosis of, 106, 107. 
epidemiology of, 93, 99. 

laoclal, 1017102. 

hmmoirbage, 104. 103. 

in animals, 99. 

incabatioo period of^ 101. 

infections of the skin, 103, lOt, 1442. 

laryngeal, 102. 107. 

myocarditis in. 930, 981. 

nasal, 103. 

of eye, 103, 

paralysis in, 105, 111, 1813. 
pathology of, 100, 101. 
pharyngeal paralysis in, 1533, 1614. 
post^carUtlnal, 74. 
preputial, 103. 
prognosis in, 107, 108. 
prophylactic treatment of, 108, 109. 
cpiarantine for, 108. 

Schick tst of susceptibility to, 109. , 
•eascuial prevalence, 98. 
selective action of its toxin, 3. 
septic, 104. 

rashes in, 104. 
aenun treatment of, 110. 
sudden death in, 105. 
symptoms of, 101-104. 
toxin in imnane therapy, 4. 
toxins of, 3, 100. 
treatment of, 203-112. 
vaginal, 103. 
vnlval, 99, 103. 
tronod, 103. 

Diphtheritic sores, 1511, 151S. 

DlpbylloteUjrium cordatum, 336. 
houghtoni, 336. 
latum, 336. 337. 
mansonl, 337. 
parvnm, 336. 

DJpIegla, cereb^ 1691 ; and see Cerebral 
diplegia. 

Piplococcus meningitidis Intracellolatis, 39; 
cni ere hlenincoccus. 
of Ternet and BnHow in acute pemphi- 
gus, 1472. 

rbcumaticQS as « cause of meningitis, 
1591. 

Diplogonoporus grandis, 336. 

Diplopia, as symptom of increased intra- 
craniu pressure, 1677. 
crossed, 1533. 

diagnostic indicattons of, 1522. 
in acute alcoholism, 389. 
in botulism, 429. 
in caisson disease, 362. 
in cnebi^ abscess, 601. 
in disseminated sclerosis, 1670, 1077. 
in encephalitis lethargica, 1611. 
in fourth-nerre paialysie, 1522. 
in intracranial tumour, 1577. 
in niigrainea 1719. 
in myartbenia gntris, 1830. 
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Dlpsomanlft, 383. 

DfpterOQS Ales, diseues dtie to, 352. 

Dlpylldlnm eanlnmn, 336. 

DtsMmyees, as cause of mycetoina, 202. 

Disordered aetloa pt heart, 013 ; and tte 
Heart, irritable. 

Dl^laeeise&i launssr ia pimisf mib 
eSitsion, 1271. 

Dlsemlcuted sclerosis, 1674; and tee 
Sclerosis disseminated. 

Dlssodatioa, in hysteria, 1913, 

Distemper, prophylaxis of, 0. 

Dlstoma erasstuQ, 330. 
hepatletun, 329. 
heteropbyes, 332. 

JlBfMl, 330. 
slne&se, 331. 
westennaal, 330. 

Dlstomatosls, pulmonary, 1241. 

Dbtomias^ 329-335. 

Dinrleh*s :^ags, 1159 . 

in bronemeciasfs, 1174. 

Diuresis, critical, in acnte nepbritis, 1328. 

Diuretics In acnto nephritis, 1328, 1329 
In ascites, 705. 
in eardiac disease, 003, 004. 
in chronio nephritis (secondary), 1333. 

Dlrer’s paralysis, 350; and tee Cslason 
discsee. 

DWettleula as caoso of acute intestinal 
obstraction. 701. 
ot the colon, 69<M03. 
of ftsopbag^ pressure, 680. 
traction, MO. 

o! pharynx and onoph^us, 680, 681. 

DlfertleuUUs, e0(M03. 
uoaing p^tonitis, 781. 
in relation to cancer, 692. 
indications for operation in, 692. 

DlwrtlcutelS. 699-693. 

Dlring, conditions entailed by, 359. 

Dog nose, 243. 

Dog’s disease, 192. 

DShle’s bodies in scarkt fever, 70. 

DoUeboeolon, 094. 

Dourlne, 281. 

Draeontiasis, 344. 

Draennenlas medinensls, 344. 

Dreamy stale as precnrsor of epQepUo 
attack, 1706. 

Drepaaoeyicsls, 816; and tee Ansmia, 
aickle.celled. 

Drcyer’s a^lotination test for typhoid, 00. 
oxygen-apparatna for lugb altitudes, 366. 

Drinker respfiator, 1626. 

Drop loot, 1795, 1812. 
wrist, ireo, 1790. 

Droplet lnfeetIonlnacatreMliouiyelitis,1620. 
in tbe common cold, 143. 
in encepbalitis letba^ca, 1609. 
in plague, 135. I 

in scarlet fever, 65. I 

in tuberculosis, 32. I 


Dropped beats, 021, 030, 910. 

Dropsy, epidemic, 492. 
in cancer of liver, 747, 
in cardiac faiinre, treatment of, 003, 009. 
in scarlet fever, 73. 

renah 1319, 1321, 1322, 1325. 1331, 1333, 
1334. 

theories of causation of, 1321, 1322; 
and tee lEdema. 

Drowsiness in urxmia, 1339, 1341. 

Drag addiction, 1670-1676. 

eruptions, 76. 1462-1464. 

Drags, as a cause of pruntos, 1417. 
classification of, in relation to the 
eruptions they cause, 1462-1464. 
eflect of, on colour of urine, 1314, 1315. 
Dram-stlek elnbblng ot Ungers, 1210. 
Dranken&ess, 379. 

Dnbinl's disease (electric chorea), 1609. 
Ductus arteriosus patent, Q55, 1001, 1003, 
1004, 1009, 1010. 

BurgicU treatment of, lOlO. 

Duguet’s nleerallons in typhoid, 86. 
Dnhring's disease, 1470; and tu Der* 
matltis herpetiformis, 

Duodena] bulb, irregularity in, significance 
of. 621. 

coslests, nanrreslie fencenU in, 765. 
draisags ror obtaining bde, 756, 

Ileus, chronic, 039. 
klftk in gsstroptosls, 775. 
nicer, ebronle, 620-622. 
complications of, 621, 622. 
diaguoeis of, 621. 
hyperchlorbydria in, 664, 691. 

Incidence of, 693, 617. 

ictermisuons in, 620. 

sot liable to mshguont change, 622. 

perforation in, 622. 

ptyajism in, 658. 

smoldng in relation to, 618, 621, 625, 
826. 

symptoma of, 620, 621. 

(reatment of, 623^28. 

Duodenum, as source of infection in 
cbolecyslitia, 761. 
badUlSn, 751. 

Dopoytren’s eontraetuie, 1386, 1367. 
Doroxlez's sign, 068. 

Dust as preEuspoaing to tubercofar uiiec- 
Uon, 32, 1205, 1206. 1208. 
in relation to asUuno, 1167. 
to bronebitis, 1154. 1156. 
to emphysema, 1191. 
to tracbeitis, 1138. 

Di»t cells,” Tftle of, in pacumokoniosis, 
1208. 

Dmt disease ol (be lung, 1205-1207. 
Dwarfism, see, 507. 
in cretins, 524. 
pttuitaiy in rektibn to, SOS. 
rea^ 1335. ,, 

Dyes, dermatitis caused by, 1424, 
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Dysarthria, 1560, 1651. 
ataxic, 1661. 
flaccid or atrophic, 1581. 
in cerebellar apoplexy, 1CJ4. 
in rriedreich's ataxia, I6S3. 
in hepoto-lentlcolar degeneration, 16S8. 
m methyl mercury poisoning, 403. 
in progfW'ive tauseular atrophy, 1776. 
spastic, 1561. 

Dyscheria, 643, 644, 648. 
aitiology of, 648 

as cause of psendt^diarrhcen, 656. 
of mianls, 648. 
trealment of, 650. 651, 652. 
water-closet eiiitablo for nso in, 650. 
Dysebondroplssla, KOI, Ho5. 
Dysiiiadochoklnesls in cerebelUr IcsioDa, 
1549. 

Dysenteric orthrlfls, 1373, 1374. 

Dysentery, uncehic, SSO ; md we Aorabiu 
clyeentery. 
antisera, 125, 126. 
asearls, 349. 
bacUlary, 118-128. 
acute, 119-121. 
stlel^of, 118. 
bacteriology of, 118, UO. 
eatairhal eebtU m, 6^. 
chntdc, 1S3, 123. 

complieationtaode«<)u«|»of, 122, 126. 

diaenoeis of, 13^ 123. 

epoemice of, 116. 

isunone therapy of. 125, 126. 

faeatotion period In, 119. 

pathology of, IW, 

prognosis of, 123. 

prophylactic treatment of, 123. 1S4. 
nbacute, 121. 
sulphanamidea tn, 124, 135. 
symptoms of, IIO, 120, 132. 

Ireatioent of. 123-126 
uleeratiTc colitis in ration to. 680. 
bllharzlal, 334. 
chionic, 122. 
tUhte, 290, 291. 

in relation to amoebic bepatitis and 
abscess, 737. 
fiageHate, 291. 
schistosomiasis, 334. 

Shiga’s, 118, 120, 125. 

Dysiarwls, Ills. 1429. 

Dyskeratoses, the 1499 , Isoo. 

Dysmetrla in cerebellar lenoas. IMS. 
Dyspepsia, appendicular, 711, 712. 
cardiac eymptoma associated with. 911, 
lOiO, 1021. 

chronic cholecystitis aa a canseoL 753. 
gall-bladder, 767 
gouty, 401. 

in pernicious ansemis, 809. 
in relation to rosacea, 1419. 
in relation to sea-sic^eas, 367, 368 
intestinal carb^ydrste, 674. 


Dyspepsia, nervous, COO-608. 

pupitatloQ In, 911. 

Dysphagia, 574. 
causes of, 574. 
hysterica), 574. 

in organic nervous diseases, 573. 
lower cesophagcal, 574. 
tnid.cesopnngeal, 574. 
pharyngo-oisoplLageat, 574. 
upper, with ansmia (Tatmon's syn- 
drome), 575. 

with anemia and gloseltis, 575, 576. 
Dyspnea, paroxysmal, in heart failure, 685. 

type* of, U69, 1170. 

Dystonia musenlorum deformans, 1888. 
Dystrophia adiposo-genltalls, 509. 
mental symptoms of, 18*0. 
myotonlca, 1625-1839. 

Dystrophies, muscolar, lS3(b>1834. 

D)[suria from coJifonn lofeeiion. 26. 
in encephalitis lethargica, 1612. 
in achistosomiasls, 334. 

Ear, lesions of, in congenital syphilis, 239. 
disease, adenoids in reiatioa to, llSl. 
ffljddio, in relation to einns thrum- 
hoeis, 1094. 

effect of inertftsod atmeafAerie pr»*m« 
on, 360. 

middle, cehform infeeOon of, SS. 
Earache u scarlet fever, 72, 79. 
EceboDdromata, hereditary aalUpla ossi- 
fying. 1404. 

Ecchynoses, 842. 

in ecurvy, -482. 

EcUneeoccosU, 339, 3S9. 

Echinococcus cyst of Udney. 1363. 
granulosus, 338. 
mulUlocohrls, 333. 

Echolalla, 1737. 

Eclampsia, whooping-cough, 115. 

Ecthyma, 1437, 1438. 

Ectopia cordis, 1009. 

Ectropion in pityriaaia rubra pQaris, 14Ss. 
Emma, 1426-1433. 

Etiology oi^ 1420, 1427. 
allerfie factor in, 1427. 
crustosum, 1423. 
diaraosis of. 1430, 1431. 
eryibemato-squamous, 1422. 
ei^hematous, 1412. 

Dezunl, 1428, 1429. 

InfantSle, 1427, l«*. 

matgtnatom, 1452. 

of face and scalp, 1427, 1428. 

I ol genitals and anus, 1439. 

I of bauds and forearms, 14S3, 1429. 

I eflegwithveTK7DscongesUoa,14t9,l429. 

of lower limbs, 1429, 1430. 

, of nails, 1430. 

I of palms, 1428, 1429. > 

I of trunk, 1429. 

I of upper limbs, 1433. 
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Eenma, papular, 1422, 1428. 
pathology of, 1427. 
prognoaiB of, 1431. 
pnstnlar, 1422, 1432. 

Timosam, 1423. 
rabrum, 1422. 
squamous, 1422, 1423. 
easceptibUity to. 1428. 
lymptomsof, 1427-1431. 
treatment of, 1431-1433. 

Tarieose, 1422. 
vermeosum, 1423. 
mleu!o«papuIar, 142i. 
weeping, of the face, b eluldren. 1427 
Eczematisation, 1434, 1433. 

EczematoJd ringworms, 1429, 1432. 

EOort syndrome, 012; oad tu Heart, 
irritable. 

EHuslon, pericardial, 093, 094, 997. 999. 
099. 

peritoneal, 792 ; and «>e Ascites, 
plenral, 1269-1274. 
anoroaloos fonzu oi^ 1274. 

Enoslotts, ecroQs, causes of. 1269. 
ftg-wU(e (ajary, 477, 478. ' 

EhrlleVs diazo reaction, 90 i andtuTh^xo 
reaction. 

Elbow. " tennis/’ 1386. 

Eleotriea] bums, 369, 370, 372. 
injuries, 369-^72. 

E]eetro>eardlogram, dtiSeetioiia b. 1035- 
1089. 

foorth or chest lead, 1031, 1039. 
low voltage b, 1063. 
normal, 1033-1039. 
of alternation of the heart, 1037. 
of angina pectoris, 1037. 
of artoiuatlon or btra-ventricuUr block, 
1035, 1056. 

of anricolar fibrillation, 1050. 
ofanricnlar flutter, 1050, 1051. 
of anri^O'Ventricalar blodc. 1052-1054. 
of aurienlo.yentricular nod^ rhytlun, 
1049, 1050. 
of beriberi, 1063. 

of btmdle>branch block, 1034, 1055. 
of cardiac hypertrophy, 1040, 1041. 
of chronic valvular disease, 1 ( 111 . 
of congenital heart disease, 1041, 1042, 
of coronary occlusion, with infarctloa of 
heart, 1037-1062. 
of dextrocardia, 1011. 
of disease of pulroonary artery, 1989. 
of effect of dfatalis, icfel. 
of extra-systoles, 1012— 1016. 
of functional bundle-branch block, 1054, 

1055. 

of hypertension, 1029. 
of hypothyroidism, 1063. 
of btra-ventricolar (arborisation) block, 

1056, 1056. 

of mitral st^osia, 1041. I 

of paroxysmal tachycardia, lOiO-lOld. I 
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Elecfro-cardfogram of sbo-anricular block, 

of sbus arrhythmia, 1012. 
of reatricnlar fibnllatioa, 1051. 
nectroeardlograpby, clinical, 1033-1063. 
Electro-encephalography, 169S, 1924. 

in psychopathic penwaab'ty, 1924. 
Qeelroeatto^ judicial. 869. 

Efementary bodies of Paschen b vaccin.il 
lesions, 157, 166, 163. 
Elephaatiasls, 371. 
as a result of lupus, 1477. 
filarial. 841. 342, 871. 

&om Bpargannm infection, 387. 
verrucosa, 342. 

Ellipsoids of ^Icen, S5$, 

Ellis, curve ofj in pleural effusion, 1270. 
EfflboU, gas, in caissoa disease, 859, 861, 


in septic endocarditis, 15, 046. 
malignant, from cancer of liver, 740. 
eoorces of, 1096. 
vsnetjes of, 1096, 1098 
CfflboUe forms of pulmonary infarction, 
1182. 

Embolism, 1092. 1009-1093. 
air, 1097, 1641. 

cerebral, 1096, 1640; end tu Cerebral 
embolism. 

la^ 1097, 1098, 1941, 
b diphtheria. 105. 
in endocarditis, 15, 046, 053. 
b heart failore, 837. 
in mitral stenosis, 970, 972. 
of central artery of ratina, 1097. 
of mesenteric artery, 1097. 
paradoxical. 1006, 1098. 
parasitic, 253. 

phlebitis in relation to, 1091, 1092. 
pulmonary, 1006, 1183. 
reuai, 1097. 

nak ot b qninidmc therapy, 005. 
splenic, 1096, 1097. 
eymptoms of, 1096-1093. 
turombosis and, 1092-1003, 1650, 
venous, 1650. 

Emery’s method of finding tubercle bacilli 
in stools, 34. 

Emetics, action of, COO. 

Emetine in ammbic dysenterr, 230, 290. 
b amffihic hepatitis and abscess, 741. 
b chronie alcoholism, IS78. 
b BChistosomiasis, 335. 
poisoning, 289. 

Emctbe-Blsmsth-lodlde, 289, 

Emotional causes of vomiUng, 699. 
changes b mania, 1884. 
bcong^ty b Bchizopbrcnia, 1900. 
Instability in progressive mosculcir 
atrophy, 1778. 

Emphysema, oulious, 1192, 1198. 
zoargma], 1192. 
mediastinal, 1297, 
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EDphysenSt pTSltnonary, 1191} nnd »a 
Lung, emphysema of. 
theories of, 1191, 1192. 

EiBph^ematous chest, 1193. 

girdle, the, 1193. 

EmprosthotoBOS in tetanus, 56. 

EiBPJtnUk, 127^1219. 
actinomyeotie, 1236. 
sUology of, 1275. 
apical, 1279. 
bacteriology of, 1275. 
elironlc, 1270, 1278. 
complicating pnenmonitia, 1263. 
complications and aeqaeUs of, 1276. 1277. 
diagnosis of. 1277. 
diaphragmatic, 1279. 
cTamatioa of poa in, 1273. 
fetid, 1175, 1275, 1270. 
following broneho.pneomonia, 1261. 
ohstmction of bronchi by foreign body, 
1163. 

pulmonary infarction, 1163. 
iBiertobar, 1199. 1279. 
neeesaltatb. 1276, 1277, 1278. 

as a caose of pneumothorax, 1284. 
d! accessory sinuses, 1117. 
of aotnm, 1U7. 
path of iofection ia. 1276. 
patloloCT of, 1276. 
prognoM of. 1278. 
ptOsatSag, 1083. 1276. 1277. 
epeclal raricties of, 1278, 1270. 
stnpCoceccal, 1276, 1278. 
symptoms of 1275. 1276. 

EficephaUUs. 1S97>1603. 
associated with acutespecICcfeem. 1605. 
acute, 1605. 1606, 

epidemic, 1603. 
tigmarfhagte, 1603. 
lethaiglea, 1608-1015. 

(Etiology of, 1609. 
coocM of, 1614. 
dlagnous of, 1013, 1614. 
mental state in. 1866, 1867. 
pathology of, 1009, 1810. 
prognosis of, 1614. 
eeqacLn of, 1613. 
symptoms of, 1610-1613 
obsessjoaal. 1019. 
treatment of, 1614, 1616. 
typea of, ibW. 

periazlalb, 1606; and see SciuIdeT’s 
disease. 

soppuratlTe, 1598. 

Eccephalo-myellUs, 1603. 
complicating measlM, 150, 153. 
following Taecmation, 170- 
Encephalopathf, hypertenslre, 1639, 1640. 

lead, 332, 393, 396. 

Enchondromatosis, 1404, 1405. 

Endarterids obliterans, 1065. 1066. 
iaerjthromdalgja, 1111. 
in relation to cerebral softening. 1068. 


EafiMtertUs obUtanas, of coronary trlenes, 
1066. 

ayphUitie, 1065, 1088. 
iDberealoQs, 1065, loss. 

Esdoaseorysmorrbaphy, rcconstructiTe, 
1085. 

E&doear&lUs, S(5-35S. 
aente slopla, 046-949. 
acole thenmatism in roUtion to, 318, 
946. 

preriotu attack of, in relation to 
heart disease, 8^. 
haelerlal, 949. 
chroDle, 957, 058. 
classification of, 946. 
fffital. 053, 1003. 
tn acuta (oacQliUs, S03. 
in measles, 149. 
in relation to chorea, 1723. 
in rhenmatio fcTcr, 318. 
in scarlet fever, 74. 
in typhoid. 62. 

InfKtiTe, 949. 
mallgnasf, 049. 
moral, 940. 

I rheumaUe,318.320,322. 046. 

seleroUe, 957. 953. 

, septic, 949-057, 1003. 
fubaeote baeteilal, 951. 
sDbaeuta septic, 050-955. 
acute, 056, 957. 
etiology of, 950, 9Sl. 
aneorysma, 1077. 

' antisera In, 955. 

bacteriology of, 051. 
cardiac type of, 952. 
diagnosis of, 933, 954. 
emtolism in, 952. 1096. 
heparin in txeatmeBt of, 955. 
latent, 951. 
pathology of, 951. 
penicillin in, 955. 
prognosis of, 954, 955. 
rheumatism and, 049, 054. 
solphonamides in, 955. 
symptoBU and course of, 051-953. 
treatment of, 055. 

Talmlar defects is, 951, 952. 
vegetations in, 951, 1093. 
nleentlTe, 049. 

Esdochuniau ossification, diseases of, 4492- 
1484. 

EodoetlBe causes of sexusl precoaty, 548. 
factor in epilepsy, 1699. 

is mental disorder, 1639. 
glands, diseasee of the, 500-549. 
mental disorder associated with 
diseases of, 1876, 1670. 

Esdodermopbyton in times Imbricata, 1514. 

EndoUmax nana, 2S8. 

Eodopblebitls, 1090. 

Endothelial cells, large multinuclear, <n 
Hodgkin's diMosc, 673. 
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Endotbell&I Issfons, as cause of hsmor* 
rbagle states, 843. 
tabereulosts, 874. 

EodotbelJoma, 870. 
of traJn, 1571,1572. 
of pleura, 1200, 1291, 1300. 

Endotbelloin in relation to hsmorthagic 
tendencies, 843. 

Endotoxins, 3. 4. 
and exotoxlns contrasted, 3, 4. 

Enema, opaque, technique of, 044, G45. 
rash Biffinlating moelia, 150. 
scarlet feTur, 76. 

Enopbihalmos, 1526. 
in cancer of ccsophagos, 5S6. 
in mediastinal tniDours, 1301, 

Entamceba coll. 288. 
histolTtlca, 280, 2S8. 

Enterle fever, 80 * on^ see Typhoid fever, 
group of organisms, 80. 
meningitis as complication of, 1691. 

Enteritis, 076. 
acute, 676. 

as a cause of diarrhma, 654. 
ch^on^^ 677. 
from bacillus coU, 2L 
tulicrculous, 685. 

Enterobiasis, 349, 350. 

Enteroblus vermlcQUrls, 349. 

Enterococci lu carboliydrate dyspepsia, 
075. 

Entero-colltls, 25, ISO. 

Enterogenous cganosls, 820, 827. 

Enteroklnase, 610, 765. 

Enteroptosls, 776. 

Enuresis in ascarioais, 310. 
noetomal, adenoids as a cause of, 1121. 

EnTeIop»<r 7 StaIa, 1305. 

Eosinophil cells, function of, 839. 

Eoslaophllia, 829. 
conditions of occurrence of, 820. 
hereditary, 829. 
tropical, 829. 

Eosinopbllla with splenomegaly, 829, 830. 

Eosinophilic leulcieinia, 829, 830. 

Eoslnophllis in hsmorrhagic pleural fluids, 
1281. 

EpanuUn in epilepsy, 1714. 

Epeirs diadems, 354. 

l^bedrine in AdamS'Stokes syndrome, 941. 
is alicrgio coa^tioos, 780. 
in asthma, 1170. 

Epidemic diarrhea Id cbJIdreo, 639-663. 
dropsy, 492. 

Jaundice, 721, 723. 

Epldermatitls, 1423. 

Epidermolysis buUosa, 1507. 

Epidermophyton, 1447. 
as cause of dhobie itch, 1452. 

EpididymlUs in coliform infections of 
urinary tract, 27. 

Epilepsia partlaUs eoDtlnna, 1709-1710. 

Epilepsy, 1697-1716. 


Epilepsy, fttlology of, 1697-1001. 
aleohoUe, 1872. 
aura in, 1701. 
cardiac, 1709. 
convuldon in, 1703, 170(. 
corsJr^ 1706. 

cystfcercus, 337, 333, 1700. 1701. 
disgsosisof, 1710, 1711. 
effect of, on intcllectnol powers, 1707, 
1869, 1B70, 

clectro-encephalogram in, 1693. 

“ equirslent ” mental symptoms in, 

1869. 

exdtiog causes 1700, 1701. 
heredity in, 1699, 1700. 

Idiopathic, 1697, 
in cerebral diplegia, 1694. 
in infantile hemiplegia, 1696. 

Jacksonian, 1703. 
major fits of, 1701-1703. 
marriage and pregnancy in relation to, 
1712, 1713. 

mental disorders associated with, 1869- 

1870. 

state hL 1707. 
minor, 1706. 
layocIoDus, 1709. 
nocturnal, 1707. 
patWocyof, 1697-1701. 
periodicity of, 1707, 1703. 
poisons in relation to, 1700. 
poat'COQTuUiTo phenomena in, 1706, 
1707. 

prodromata, 1701. 
psychic fits of, 1706. 
prognosis of, 1711, 1712. 
reflex, 1709. 

symptomatic, 1697, 1693. 
symptoms of, 1701-1710. 
traamstie, 1703, 1709, 1713. 
treatment of, 1712-1715. 

Tarielies of, 1703-1710. 

EpflepUC «y, 1702. 

Iiiror,1870. 

^UepUlorm attacks in cerebral syphilis, 
1658. 

in lead poisoning, 393. 

in general paralpis of the insane, 16 j3. 

la bypoglycicmia, 441. 

BpUola, 1929. , 

Eldoepbtlne, 633 ; and see Adrenahne. 
Epiphyseal changes in congenital sypfulia, 

hi rickets, 480, 487. 

Epiphysitis, syphihtic, 233. 

E^taxIS, 1114, 1116. 
etiology, 1114. 
lUna^ 1311. 

tKatment of, 1114, 1115. 

Epithelial tomaars of skin, malignant, 
1600, 1501. 

^ithefioma adenoldes eysfleam of Brooke, 
ISOO. 
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Epllhelloms, erytbemtold benl^Oi of 
Grahnm-Uttle, 1500. 
ol esophagus, 685 ; and «e Q]sopl»»aa**f 
cancer of. 

squamous, 1500, 1601. 

Epltubereulosls, 1220. 

Erb type of paralysis in birth Injury, 1807. 
&b’5 juTenile tyi of miwoular dystrophy, 
1823. 

rnyoloiuc reaction, 1823. 
palsy, 1783. 

sign in hypoparatbyroidistc, 631. 
syphilitic apislie paraplegia, 1060, 1670. 
Eretnlsm, 403. 

Ergosterol, 473. 

Ergotamine tartrate in migraine, 1720. 
Ergotism, 421. 
gangrenoua type of, 421. 
nervous type of, 421. 

Erosio blastomyeetiea InterdlgltaUs, HS5. 
Eructation, oQenslve, in pyloric obstrnctioB, 
e.7A. 

Erysipelas, 20>22. 

coastal, 343. 

Erythema ab Igne. 1426 
alter anphenamine remedies, 223. 
gyratum, 1464. 

m baetenal food poisoalsg, 427, 428. 
in pellagra, 403. 

In aepticsemls, 14. 
lodorstum, 1470. 
lofutuffl of Jacqnet, 1424, 1436. 
Inlectloas, 313. 

Ills. 1466. 

nnltUorme, 1463, 1460. 
nodosum, 324, S2S. 
pemlo, 1423 
rheumatic, 318 
seaiUtiniioime, 76. 
solare, 1423. 

Erythemata, the, 1464-1466. 
the infiltrative, 1465, 1466. 
the non-infiltratire, 1463. 

Erythematous drug eruptions, 1464-1466. 

rashes, Taneties of, 1463. 

Erythcederua, 326 ; and ttt Pink disease 
E^hrsmla, 823, 820. 

m auozRDila, 3^, 

Erythiai^a, lUl. 

E^hrasma, 1450 
Ei^hioblastosis Icetalis, 818. 

Erythroblasts, 800. 

Erythrocyanosls, 1112, 1419. 

crurum pueUamm trlgld^ 1112, J410. 
Erythrocyte sedimentation rate in leprosr. 
133. 

in rheumatoid arthntis, 1368. 
in tuhercuiosia, 35, 1223, 1237, 
Erytbrocytosis. 824, 
causes of, 834, 825. 
in congenital heart disease, 1005. 
m mountain sickness, 365. 
Erythro-leukmmia, 825, 83 1 . 


Erythromelalgla, 1111, 1112. 
iQ chronio arsenical poisoning, 400. 
in polycy'thmmia, 826. 
aidroDO (Dba), 901. 

Espnndla, 27S. 

Esthiombne, ISO. 

Ether, oddictloa to, 1870. 

Ethmoidal sinusitis, 1117. 

Ethyl petrol, 307. 

Eugenics in relation to mental deficiency, 
1931. 

EuglobUlin In urine, 1309. 

Eunuchism, 616. 

mental changes duo to, 1845. 

I Eunuchoid giants, 603. 646. 

I Eunuchoidism, 646, 647. 

I Eunuchs, obesity in, 466. 

I Euphoria, in dissemioalcd sclerosis, 1677. 
in general paralysis, 1632. 1654. 
in septic endocarditis, 053. 
in septiciemia, IS. 

EutymoTpb h&hUus, 188U 
Euscorplus Itallcus, 355. 

Ewart's sign in acuta pencorditis, 694. 
Exanthemata, encephalitis associated with, 
1605, 1^. 

Excitability el heart ausels, 878, 879. 
Excitation wave in heart muide, 879. 
Exercise, graduted. for polmonary tabet' 
&oaie, 1229. 

in relation to blood'pressaro, 2192. 
rules at to, for cardlao disease, 899, 898. 
tolerance test of carduo fitness, 884. 
Exerclseo, Buerger’s, for thromboangiiUs 
obbtemns, 1069, 2099. 

Exertion, ezcosaivo physical, in relation to 
csjdiae strain, 916. 

in rebtion to angina. 1016, 1031, 1023. 
rales as to. for cardiac disease, 896. 
ExbausUoD and Inanllloo, mental disorders 
associated with, 1877. 

Ezuer’s centre for wntten language, 1554. 
Exophthalmic goitre, 613-519. 
etiology ofi 513. 
diagnosis of, 616. 
metabobsm in, 615, 
ocubr signs in, 615. 
pathology of, 614. 
prognoais of, 617. 
peychogenio factors in, 1873. 
symptoms of, 614-616. 
thiourea and thiouracil in, 617, 618. 
treatment of, 617-619. 

Exophthalmic ophthalmoplegia, 615. 
Exophthalmos in cavernous ainus throm- 
bosis, 1095. 
in chloroma, 840. 
in Graves’s disease, 615. 
in Hand-SchfiUcr-tSmstian's disease. 86^. 
in le^on of cervic^ sympathetic, 1526. 
in oxycephaly, 1402, 
in rst-hite fever, 254. 
pulsating, 10S7, 1088, 
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£xo(ox/cs, S, 4. 

and endotoxins, contracted, 3, 4. 
£xlra'genltal syphliJlic sores, 215. 
Extra-systole, 910, 920-92 1. 
atioloCT and palholopy of, 923. 
anricniar, 022, 1013. 
anricnlo-TcntricuIar, 022, 023. 
blocked auricular, ^22. 
conditions of occurrenco of, 923. 
diagnosis of, 023, 024. 
electrocardiogram of, 1042-1010. 
in hyperthyxoidiam, 614, 1033. 
interpolate, 020. 
muitjple, 021. 
nodal, 922, 923. 
prognosis of, 924. 
sigt^esneo of, 024. 

Bubjectivo symptoms of, 023. 
treatment of, 021. 

Tarietles of, 920, 921. 
rentricnlar, 021 , 022. 

** Extrlssle factor " in protein food, 589. 

in relation to ans;mias, 807. 

Exndatifs dbthe^ 1428. 

Eye aOectlons, in bacillary dysentery, 122 
in cerebrO’spLaal fercr, 43. 
m neasfea, 148, 149, 153. 

In imall'pox, 161, 163. 
in trfehloretbylcae poisonrag, 417. 
eOtnpUeatiOfia of slecraag tleuM, 283. 
lesions, filarial, 343, 
symptoms in acramcfoly, 301, 
in diabetee, 444, 443. 
in toxtemio Iddney, 1310. 
in UTeO'paroUd syndconie. 661. 
of ritsmin A clcdcieRcy, 471, 472. 
test for tubercnloais, 35. 

Eyes, care of tbo, in vmall'pax, 167, 
168. 

in apoplexy, 1631. 
in Gaoeber's disease, 860. 
in Gravea’s disease, Sl3. 
in measles, 153. 

Face, acute erytbeiiiatoiu eczema of, 1428, 
1430. 

eczema of, 1427, 1428. 
seborrheea of, 1443. 

Facial contraetore after BcU'a paralysis, 
1631. 

. hemispasm, 1533. 

paralysis, 1630 ; and see ParalyHs, Bell's, 
from birth injury, 1807. 
from caries of temporal Ume. 1633. 
is encepboL'tis Jeibargica, 1012. 
spasm, peripheral, 1533, 1634. 

Facies, adenoul, 1122. 

Hlp^cratica, 782. 
moogolold, 1923. ’ 
myopathic, 1823. 
tabetic, 1664. 

Faeio-scapnlo-humeral typo of myopathy, 
ie?0, IB23, 
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Fmeal acctunulaiion as cause of acuta in* 
testinal obstruction, 701. 
effocta of, C-10. 

fistula in tuberculous peritonitis, 791. 
vomiting in intestinal obstruction, 703. 
Psees, average weight of, 640. 
btk'prodocts in, 715. 
demonstration of tubercb bacilb' in, 34. 
examination of, 645. 
in jaosdioe, 715. 
oc^t blood in, 645-647. 
pancreatic ferments in, 737. 
retention of, efiecta of, 649. 

Paget's sign in yellow fever, 190, 191. 
Palbietse Irrltabie, 591. 

Painting in entetogenous cyiinoBU, 827. 
in heart disensev S85, 000, DIO, 0J3, 
026. 

Fairley's cercartal eomplement-fixatiou re- 
action u schistosomiasis, 334. 
diet in sprue, 672. 

Palllog sickness, 1708. 

Pallot, tetralogy of, 1003, 1004. 1007. 

Pjlx cerebri, iocahsstion of lesions about 
the, I54S. 

Familial icterus gravis neooateiuffl, 818. 
819. 

pertodle paralysis, 1833, 1834. 
spastic paralysis, 18S5, 1698. 

Pamloe ond cholera, 120. 

t«ver»349j cad see Bolapsing fever, 
Paonia caDleuIarls, 354. 

Parcy. 60, 61, 62. 
buds, 61, 62. 
pipes, 61. 

Pxsciic, Obrositis of. 1384, 1385, 1380. 
Fasciola bepatlca, 329. 

FascioUasls, 329. 330. 

Fasclolopsls busklJ, 330. 

Fat, affinity of, for nitrogen, 359. 
digesCiou defective in spree, 669, 670. 
embolism, 1007, 1093, 1641. 
excess of, in stools, 637, 664, 715, 763. 
in stools from deficient pancreatic diges- 
tion, 764. 
in urine. 1315. _ 

metabolism in ccrliac disease, 664. 

in idiopatliic steatonheea, 666. 
necrosis in acute necrosis of pancreas, 
700. 

soluble vitamins, 470. ^ 

Fatigue aa symptom of heart failure, om, 
885. 

of rheumatoid arthritis, 1368. 
in relation to lead palsy, 391. 

Pats, vitandn content of, 470-476. 

Fatty degeneration of heart in ^ 
atomiasis, 346. 
of medial arterial coat, 1072. 
of myocardinm, 985, 986. 
dlarrhcea, 653, 657, 76t. 765. 808. 
peart, causes of, 985, 986. 

Infiltration of myocardiam, 987, 988. 


incylo* 
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Fauces, sTphilitic nicer of, S7I, 672. 

Fams, 1454. 

Febrla comatosa, 1609. 

Hava, 187. 

recnrrens, 249 ; and tu Belapaing ferer. 
Feeble-mlndedcess, 1926. 

Feetog, foiced, in weiancholw, 1692. 
FehUng'i solution, 445. 

Felly’s syndrome, 1369. 

Femergen m migraine, 1729. 

Femlnlsatlon, 542. 

in Cushing’s syndrome, 603, 604. 

Femoral thrombosis, 1095. 
in spotted fever, 303. 

In typhoid, 68, 96. 
in typhus, 303. 

Fermentation, gastric, in relation to flatu. 
lence, €04, C05. 
in pyloric obstruction, 636. 
intestinal, as cause of diarrhcra, 653, €57. 
tests for ^cilli of food poisoning, 42€. 
Ferments in relation to oirhohydrate 
digestion, 074. 

Ferric chloride test for sceto>ae«tlo acid in 
nnue, 446. 

Ferro^nicon os louica of or««iriaretted 
hydrogen polsooing, 400. 
Festlnatloo in turslysts sgiuns, 1722 
Ferer, abortus, 133. 
binotxs remltteat, 200. 
black. 274-275. 
blaekwater, 269. 
break-bone, 193. 
camp, 301. 

Carapata, 251. 
oerebr»4ptna], 37. 
dandy, 193. 
deer-Sy, 62. 
entecle, 80. 
lamlne, 249 
gastric, 80. 
glandular, 313. 
hamogloblnurie. 269. 
intermittent, 254. 
lall, 304. 

Japanese rirer, 296. 

Jungle, 251, 

Kendal's, 187. 
nalta. 138. 
marsh, 254. 

Tdedlterranean, 139. 
melannrie, 269. 

Uense, 310. 

Oroya, 141. 

Pahvant Valley, 62. 
papatacl, 192. 
paratyphoid, 90-93. 
phlebotomns, 192, 103. 
Mst-hsenjogloblnnric, 271, 272. 

Pym’s, 192. 

“ Q,” 302. 
rat-bite, 253. 

Riapsiog, 249. 


Fever, remittent, 254. 
rhenmatle, 316-324. 

Rocky Mountain spotted, 502. 
sand-fly, 192. 

Sao Paolo, 302, 304. 
scarlet, €4-80. 
spirillum, 2^19. 
splenic, of animals, 63. 
spotted, of Eastern type, 502. 

Sumatra mite, 296. 
stramp, 245. 

IhRO-day, 102. 
tick, 251. 
trench, 310-312. 
trypanosome, 282. 

IsntsQgamushl, 296. 
typhoid, 80-06. 
typhus, 304-310. 
nndnlant, 133-140. 

Volhynia, 310. 
yellow, 187-192. 

Fibrillation, auricular, 929 ; «*"d «e Auri- 
cular fibrillation. 

mnscnlar* clinical instances of, 1777, 
1778. 

in intentitlal nenritis, 1797. 
muscular in enccphalirie letbargiea, 
1612. 

in peroneal muscular atrophy, 1783. 
in progressive muscular atrophy, 1777, 
1778. 

Tentricular, 936, 1051. 

Fibrin, 842. 

Fibrinogen, 841, 842. 

Flbrinopenla, 842. 
facROjlary, 849. 

I Fibrocystic disease, bcal, 1396. 

Fibroma o! kidney, 1360. 

Fibromatosis osteoplasllca osseum, 139^ 
Fibrosis in pulmonary tuberculosis, 1202, 
1210. 1211. 
ucfaxmic, 083, 1071.' 
of wseted muscles in peroneal muscular 
atrophy, 1782, 1785. 
pulmonary, 1202-1204. 

FIbroslUs, 1384-1389. 
seliology of. 1384, 13SS. 
morbid anatomy 1385. 
prognosis of, 1337. 
symptomaof, 1385-1387. 
treatment ofi 1387-1389. 
types of, 138^ 

Fibrous nodules, 1385, 1389. 

tissues, diseases of the, 1367-1390. 
Flhbre amariUa, 187. 

FlhvTa boutonneuse, 293. 302. 

Jaune, 187. 

Filth disease, 313. 

Fllaria banerolO, 340. 

as cause of elephantiasis and chyluria, 
341, 342. 
life cycle of, 340. 
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FlUria )oa, 340. 
omrdl, 340. 

Persian^ 340. 

sansQlnls homlols, 871, 1283, 1315. 
niariasls, 340-343. 

FlIatoW’Dake's disease, 3)2. 313. 

F!llx*mas for tapo-wonn, 336. 

Flilrable Tfmses, 8, o. 

diseases certainly due to, 0. 
due or possibly due to, 143-107. 
probably doe to, 9, 143-197. 
skm erupuoDS doe to, 1482, 1483. 
Fingers, dabbiDg of, 1301, 1392 ; and see 
CDnbbiog of Rogers, 

Hippocratic^ 139], 
aaosage-like, in syringoniTeba, 17G3. 
Fish as Bomce of bacterial food poisonine. 
423. 

poisonous, S58, 419. 

tinned, as sonrew of food poisoning, 423. 
Fish-liver oils, vitamin valne of, 471, 472, 
473. 

nstola between gall-bladder and boveL 
759. 

gastio-colle, 623, 033, C39. 
gastro-Jelnno-eoUe, 628. 

Is ano, after nlcerative colitis, 682. 

in pulmonary (aberculosis, 1221, 1226. 
lelono-eoUe, C23. 
pleoro-oesopbageal, 1276, 1277. 
plenro-pulmonary, 1270. 
veslcixolle, 692. 

FTstolS IbUowifls untreated emnjema, 
1277, 

nts, auditory, 1705. 
cortical, 1705. 
hysterica], 1710. 
in frontal lobe tcunoors, 1543. 
Jacksoniao, 1703, 1704. 
local. 1701. 

olfactory and guatatory, 1705. 
psychic, 1700. 
sensory, 1705. 
vbual, 1705. 

Flaccid paralysis in ccrobro-spinal fever, 
44. 

paraplegia in subacute combined de- 
generatJoH, 1768, 3770. 

Fiaecldlty in progr^sive spinal musentar 
atrophy of children, 1785. 
Flagellate dlanhcea, 291. 

Flare, 1105. 

Flatutenee as a canse of palpitation, 897. 
gastric, C04-606, 
in cholecystitis, 753. 
in cirrboais of liver, 73i. 
in intestinal carbohydrate dyspepsia, 
676. 

in relation to angina, 1020, 1021, 1033. 
in sprue, 670. 

Intestinal, 675. 

Flatus, inodorous, in carbohydrate dys- 
pepsia, 675. 


navlii (rtboflavia), 477, 478. 

; Flea-bitten Udney, 1317. 

flea typhus, 29 i ; and see l^hus, flea. 

I FJeas in relation to spread of plague, 135, 

Fleck-typhus, 301. 

I Fleshy band In eyringomyelia, 1763. 

FlexlbfUtas cerea in encophaliUs letharsica. 
1611. 

in schizophrenia, 190). 

Flexner's group of dysentery hacHli, 119. 

Fites aa carriers of infection in epidemic 
diarrhaa, 660. 

genera of, causing intestinal mrimiB, 
354. 

in relation to bacillary dysentery, 118. 
in relation to bacterial food poisoning, 

in relation to cholera, 126, 129. 
in relation to typhoid, 81. 

Flint’s mumur, 968. 

Flukes, diseases due to, 329-336, 1241. 

Fly-papers, arsenical, 398. 

Foam cells m xanthoma, 1484. 

Poca! sepsis in relation to arthritis, 554, 
13C8, 1371. 
to ecteina, 554, 1426. 
to gail-bUddcr infection, 751. 
to Ibrositis, 1384. 
to gastric and duodenal ulcer, 553. 
to gout, 45S. 
to tiraves’s disease, 518. 
to heart disease, 809. 
to Benoch's punnra, 848. 
to pysmia, 14, 15. 
to rceumatie fever, 316, 324. 
to septic endocarditis, 955. 

Teetal adenoma, 525. 

Fotie & deux, 1903. 

Follicle, 1479. 

FolUeulills decaivans, 1509. 

Food, arsenical contamination of, 398. 
as a cause of dIarrhcBB, 653, 658. 
highly seasoned, as a cause of cirrhosis 
of liver, 730. 

in rehition to fibrositis, 1334, 1387. 
in relation to gout, 458, 4S9, 403. 
in relation to urticaria, I4C7. 
lead contamination of, 390, 395. 
poisoning, 418-430. 
acute epidemic, 423-424, 
bacterial. 422^29. 
bacteriology of, 424-427. 
carriers in relation to, 421, 421. 
chronic, 425. 
endogenous, 418. 419. 
exogenous, 420-422. 

Btaphylococcal, 424, 425. 
toxin, typo of, 425. 
pteservatives, toxic effect of, 422. 
rashes, 76. 

Foods, allergic reactions to, 779, 780, 1116. 
purm content of, 464. 
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FoodSi Titamin Tslneo of, 471, 474, 47S> 
478, 479. 

Fooi*aQ<I-inoQtb disease, 185, 18C. 
Foot*dn)p, 1795, 1812. 

Foramen ovale, patent, 1003. 

promosia of, 1008. 

Foreign bodies in appendix, TOO. 
in bronchi, 1103-1104. 
u nose in relation to diphtheria, 103. 
in trachea, 1139, 1144-1148. 

Forest yaws, 278. 

Formalin sa cause of dermatitis, 1424 
Formol-gel test in kala-azar, S76. 
FortifleatlOD spectrum of migraine, 1718. 
Fourth disease, 312. 313. 

Fowler’s law of eprend of pulmonary tobrr' 
euloeis, 1211. 

Fractional test-meal, 593. 

Fractures, in foeat osteitis fibrosa, 1397. 
in fragditas oerium, 1400, 1401. 
in Gaucher’s disease, 860. 
in osteomalada, 1393. 
epontaneoos, in idiopathic eteatorrbeea, 
687. 

FragOitas osstum eongtalta, 1400. 

Fragility of red colls, 714. 8U. 

in acbolurie jaundice, 814, 816. 
Frambmtla, S40 \ a»d m Yaws. 

Freeklea, 1505. 

Frel ‘1 latn-dermal tost for iymphopathia 
▼enereum, 198. 

Prsmltos, hydatid, 1244. 

Friction ftemtus, in acute pericarditis, 903, 
993. 

in aento pleoruy, 1265, 1386. 
in chronio pleurisy, 1268. 
pericardial, in coronary oedosiOD, 1026. 
pleural, in aortic aaourysm. 1079. 
plcuro-pericardial, 994, 1260. 
sounds, pencardjal, character of, 902, 
993, 994. 

Friedreich’s ataxia, 1682-1634. 

sign of pcneardial adhesions, 090. 
FrShlleh's syndrome, 509, 510. 

Froin’s syndrome, 1583, 1749. 

Frontal lobe, abscess of, 1602. 

signs of local lesions ofi 1542-1544. 
tumonr, syndrome of, 1543, 1544. 
Frith inflltrat,1ltedecher's, 1209. 

Fmlt as cause of bactenU food poUouinc;, 
423. 

in relation to scurry, 478, 479, 481. 
tinned, as source of food poisoning, 421. 
Fugue, hyeteriw.!, lOlJ, 19 V4. 

Fulminate itch, 404. 

Punetional disorders ol the heart, 910. 911. 
Fungi, dermatitis due to, 1447-1456. 
in relation to pnlmonary lesions. 1635- 
1637. 

pathogenic to man, 107. 
poisoning by, 418, 419. 421. 

Fnnglcldal dusts, causing mercurial potion- 
ing, 405. / 


Fnngiu foot, 202 ; and fit Mycetoma, 
testis, 214. 

FsnieuUtls, endemic, 341. 

Fnnnel-shaped mitral valve, 970. 

Fur dyes as cause of dermatitis, I42i. 
Fuiunelfi, 1439, 1440. 

Gaertoer baeUlns poisoning, 25, 42t, 426. 
Gait, cerebellar, 1550. 
in aleoholio neuntis, 1812. 
m beriberi, 491. 
in bubonic plane, 136. 
in cerebral di{degia, 1693. 
in chorea. 1726. 1727. _ 
in disseminated sclerosis, 1677. 
in Friedreich’s ataxis, 1683. 
in hysteria, 1012. 
in lAthyrism, 420. 
in manganese poisoning, 406. 
in myotonia congenita, 1823. 
in paralysis agitans, 1721. 
in pellagra. 496. 

in psendo.hyporirophlo muscnlor dys 
trophy, 1623. 
in sIcepine-sK^ess, 282. 

GaU-bladder, B. coll infccUon oi; S5, 751. 
carcinoma of the, 762. 
cUacaaea of. 761-764. 
dyapcpsla, 757. 
empyema of, 752. 
gangTCDs of, 762. 

tnfectioa, sources of, 751, 752, 756. 
alrtwherry, 755. 

X.ray examination of, 754, 759. 
Galloping eoDsomptlon, 1212. 

GaU-stone eoUo, 757. 768. 

GaU-stODcs, 756-760. 
achlerhy^a and, 691. 751. 

Ktlology of, 766. 

as cause of acute intestinal ohstructioc, 
701. 

calcium bilirnbinste, 614. 
cancer as a seqnel of, 760. 
cozophcatlons of, 760. 
compomtlon of, 760, 757. 
impaction of, 753. 
in relation to jaundice, 714, 717. 
in relation to pancreatic nserMis, 760, 
767, 763. 
incidence of, 756. 
pathology of, 766, 767. 
symptoms of, 767-760. 
treatment ofi 760. 

Gaufitt toughed tracheal nhatmriitni, U4S. 
Gandy-Gamna bodies, 862. 
GangUoneetomy, lumbar, for erythro* 
cyanosis, 1112. 

Cangosa, 244. 

Gangrene in acute appendicitis, 706. 707. 
in acute arteritis, 1065. 
in agranulocytosis, 832. 
in cholera, 123. 
in diabetes, 444. 
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Caafrea® in dijAtljeria, J04, 105. 
in endocarditis, 0-16, 953. 
in intemiittcnt clandiration, 1076. 
in Monckeberg’s degeneration, 1072. 
in Bajnaud’s disease, 1109. 
in Rocky mountain tick typfius, 303. 
in scarlet fever, 74, 
in thrombo-angiilis oblitcrahs, 1068. 
in thrombosis, 1091, 1095. 
in typbns, 30S. 

of the long, 1200 ; and ite undtr Lung 
Of pawtid m mumps, 177. 
of strangulated intestine, 703. 
senile, from arterial degeneration, 1072. 
Gangrenous stomatitis, SOO, S57. 

in measles, 149, 153. 

Ganser sjrmiiome, 19U. 

Gargo^Usm, 192S. 

Garland’s dull Irinr^le in plearvij' anth 
effusion, 1270. 

Garrod's thread test in gout, 459. 

Gas dedcient elimioatioa of^ 003. 
emboli, in caisson disease, 359, 361. S62. 
in flatnJeaec. natara of, 004, 605. 
prodneed in ioUstinal oaibohydrate 
dyspepsia, 675. 

GisseKetemy. 1630. 

Gasserian ganglion, alcohol injection of, 
1520, 1530. 

Gas poisoning, 1133, 1139. 

' aento tracheitis caused by, 1135, 1139. 
as a cause of acuta gastntts, 013. 
as a cause of vnmitiniz, 609. 
as a cause of bronchitis, 1154. 
fibroid changes in Iqt^ in, 1203. 
in relttlon to pnfrnonary lubcrcniosia. 
1208, 1212. 

in relation to tracheitis, 113$. 
pulmonary mdems after, 1180. I 

Gastric analysts, C97, 698. ^ee aUa Test- I 

and duodenal nicer, 617-028. 
aente, 618. 
letiology of, 617, 618. 
carcinomatous developments in. 620. 

627, 630, 631. 
chronic, 618-628. 

of, 62 7, 623. 

complications 620. 621. 632. 
critmia of cura in, 623. 
dmgnosis x>f, 619, 620, 621. 
diet in, 624-^26. 
pathogenesis of, 617, 618. 
symptoms of, 618, 619, €20. 
treatment ot 622^29. 
comparative iacidence of, 617. 
hftfflalemceia in. 618, 619, 621. 
ineidenee of, 593, 617. 
pOeition of, as affecting pain, 618. 
post-nlcer regime, 626. 
pyorrhoea as a cause of, 55.3. 
smoking in relation to, 618, 621.625. 
626. 
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CaiCrfc and duodenal oleer, strict nicer 
treatment, 624, 625. 
surgical treatment of, 627, 628. 
tubwcular, 629, 
crises of tabes, 1664. )0da 
treatment of, 1668. 
dbtbeses, 589. 

disorder, rauscs of, 589-591. 
fever, 89; and aee Typhoid fever, 
fiatnienee, e04->60a. 

InlceiloD, 500. 

InQsenza, 181, 1^, 612. 

Irritants, 589-591. 

Jnice, bactericidal action of the. 653, 588, 
589. 

effect of gastritis on, 602. 
excessive secretion ot 690, 592 ; and 
see Hyperchiorhydm. 
hyposeciutionof,694; and eee Achylia 
and Achlorhydna. 
normal, 588, 589. 

rdle of. in prodaction of gastric nicer, 
693, 617, 618. 

bvage, in sente mercurial poisoning, 403. 
in alcoholic coma, 382. 
in chronic gastritis, 616. 
mucous meiuDrant, hematopoietic fune> 
tion of, 595. 

nenrotrophio fnoctioD 595. 
putrefaction as a muse of flatnlencc, 604. 
stasis, 597,610, 778. 
symptoms of fuDCtional nervous disorders, 
691. 

hysterical, 608, C09. 
reflex, origin oC 691, 
ulcer, cbronfc, 018-620. 

carcinomatonsdevelopmcnt of, 620, 
627. 

cicatriutioa of, cansmg hour-glass 
. stomach, 620. 

corophrations ot 020. 
dianosis GIO. 

healing causing obstruction, 620. 
incidence of, 693, 617. 
perforated, 620. 
symptoms oC 618, 610. 

GastrlOs, achlorhydric, Clt. 615. 
arid, 8J4. 

acute catarrhal, 611-613. 
phlegmoneos, 613. 
suppurative, 613. 
alcoholic, 690, 611, 616, 723. 
chronic, 614-616. 

pyorrhma in relation to, 553. 
diffuse suppurative, 613. 
effect of, on gastric secretion, 592. 
on hicmatopoiesia, 595. 
on ontrition of central nervous system, 
693. 

hsematogenous, 591. 
haemorr^gfe, from poison gas, 61£. 
ulcerative, 693. 

Gastritfr-cancer, 631. 
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Outro-colie fistula in cancer of colon, 633, 

re£cx, abnonnal activity of, 641, 651. 
Gsstrodiscus hominls, 339. 
GastroHluodeaItl5, olcerative, 593. 
Gastro-enteiltU from bacterial poiaoning, 
427. 428. 

in acute lead polaonlng, 383. 
in fungoa poisoning, 419. 
in eolanine poisoning, 419. 
Gastro-cnterosloniy, ansmia following, SGI. 
•gastrostomy in bour-glaas atomacb, 635. 
•intestinal allergy, 779, 780. 

infection, acute, 659. 

-jejonal and Jelunal nicer, C23, 629. 
•jejunltis, post-operative, C28. 
•jejnno^eollQ Sstnla, 638. 039. 
•Jejnnostomy, diairiieea titer, 651. 
in cancer of stomacli, 634. 
in pyloric obattnction, 637. 
Gastreptosls, 77S, 776. 

treatment of, 770. 

Gastroscopy, sos. 

Gastrostaxls, 609. 

Gauehet’s disease. 8CQ, 8C7, 1408. 
Otfr-Herter disease, 600. 

Cee-Thaysea disease, 660. 

General paralysis of tbe Insane, 1651-1C57 
Ktlolo» of. lOSl, 1053 
clinical tvpes, 1654. 
course 01. 1633. 
dementia in. 1864, 1865. 
diagnosis oC 1651, 1635. 
invemle, 1673, 1866. 

Ussaoer form of, 1866. 
pathology of, 1653 
prognosis of, 165S. 
symptoms of, 1653-1654. 
treatment, of, 1655-1657 . 
Wasaermann test in, 1654. 
Genlenlate ganglion, herpes of^ 1533, 
1610. 

Genital maeons membranes, diphtlicritlc 
infection of, 101, 103. 
organs, defectivo development of, in 
FtOhltch’s syndrome, 509, 
in cretu^rn, 534. 

in dystrophia myotomca, 1825, 1827. 
in virilism, 540, 641. 
lesions of, in lymphopathia venereum, 
196. 

in ulcerating granuloma, 1516. 
Genltab, ee*em.% of, 1429. 

serpigmons nloeration of the, 1516. 
Cerhardt's sign, 1148. 

in tubercular cavity, 1218. 

German measles, 154 ; andsee Bnbella. 
Gesture language, 1656. 

Chon's focus, 1209. 

Gtardla diarrhsa, 291, 292. 

Intestlnalls, 291. 
lamblia, 291. 

Giddiness, 881. 


Giddiness, in caisson disease, 362. 
ia carbon monoxido poisooing, 408. 
in diifuse bypcrplastic sclerosis, 1071. 


in iatracranial tamour, 1577, 1578. 
in vasovagal attacks, 891. 
postural, 1104. 

Ct^tlsm, 603. 

CUehrlst's disease, 203; and ue Blasto- 
mycosis. 

CiOes de la Tourette’s disease, 1736, 1867. 
GIo^tIUs in relation to pyoirbcca, 651. 
Clrale sensation in tabes, 1663. 

Glanden, 60-62. 

Clauds, mediastinal, enlargeinrnt of, 1397- 
1299, 

Clafidaiar /ever, 313-316. 

Glaus penis, primary syphilitic ore of, SOS. 

Glasa-pock, 171. 

Glioblastoma mnltlforme, 1571 
CUoma of braiOv 1571. 

CUosls in syringomyelia, 1760. 

Globulin in uriao, 1309. 

Globas bysterieus, 1136, 1911, 

Clobln insnllQ, 453. 

Glosslna morsitacs, a trypanosomo earner, 
282, 283. 

paipalls, a trypanosome carrier, 2S1, 283. 
svrlanertonl, 292. 
tachlfioldes, 281. 

ClotsiUs in anrmias, 603, 805. 
in Paterson’s syndrome, 576. 
m p«llag7S, 495. 
in peminous ansmia, 809. 
syphiLtic. 214. 

ClossopbaryiigesI neuralgia, 1529, 1537. 
Cloltlc spasm, 1136. 

U\ tet&n'U, 66. 
in whooping-cough, 113. 

Glottis, edema of, in angioneurotic edema, 
1107, 1125. 
in measles, 148. 
in typhus, 303. 

Clove and stocKlug susesthesla, 394, 1763, 
1911. 

Glucose content of i:«rebro.BpuialiIiud, 15C9. 
toleianco in psteo arthritis. 1377. 
in rheumatoid arthritis, 136S. 

Glycine in psendohypertrophic mnscnlar 
dystrophy, 1822. 

Glytwgen disease, 719. 720. 

Glycosuria, causes of, 437. 
m acromegaly, 602. 
in brain-stem lesions, 1549. 
in Graves’s disease, 516, 516. 

relation to blood sogar, 433, 440. 
in sciatica, 1816. 

in nbarachnold hsmorrhage, 1644. 
in whooping cough, 115. 
pitnitary gland in relation to, 600, 501. 
renal, 456. 
tbyrotoxle, 616, 616. 
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Glycotrophle bormone, 501. 

Glyptoeraolum gasteraeantfaoldes, 351. 
GmeHn'5 lest for biie.pigmcnt, 715, 

Goat’s mlUc as channel of infection in 
undnlant fever, 138, 140. 

Goitre, 625, 520. 
setloIoCT of, 625. 
coKoidTCSd. 
complications of, 628. 
cystic, 525. 

defidency foctor in, 525. 
diagnosis of, 626. 

ezopbtbahnic, 513 ; an^ tee ExophOitU 
mio goitre. 

geographic^ distribution of, 625. 

malignant change in, 626. 

nodiOar, irith hypcrparalhyroidisin, 519. 

parenchymatous, 625. 

pathology of, 625. 

pressing on trachea, 625. 

prognosis of, 526. 

pofcrty, 525. 

sporadic, 625. 

svtnptoms of, 526, 620. 

tnyrotoiio nodular, 619, 620. 

toxfo adenomatous, 610, 620. 

treatment of, 626. 

Gold, ezfoUatlve dermatitis due to, 1463. 
poisoning, effect of, on lieer. 725. 
therapy, complications of, 1370. 
in arthritis, 1370. 
in lupus ei^hematosos. 1461. 

In puimonary tuberculosis, 1230. 

In StiU’j disease, 13S3. 

GoId>mlne;’a phtUsU, 1203, 1207. 

Gonadal lunctloa, fadure of, pituitary in 
relation to, 545. 

Gonads, atrophy of, in Cushing’s syndrome, 
6CM. 

in acroinc«Iy, S02. 
in p^do.hcnuaphioditUm, 642, 543. 
in gimmonds’a disease, 507. 
nnder.dcvcIopment of, in Prohheh’s 
syndrome, 509, 610. 

Gonococcal arthrlUs, 1371, 1372. 
meningitis, 1584. i 

peritonitis, 704. I 

septlctomla, 13, 24. . 

ConococcQs, the, 13, 22. i 

as cause of acntic endocarditis, 24, 050, ! 

956. 957. 

InfecGon, 22-24. . | 

of the endocardium, secondary in. | 

vaders in, 23. 

CoDorrhceal keratosis, 1482. 
rheumatism, 24, 1371, 1372. 
warts, 1468. 

Goodall's tliness of Infection, 146. 

Goose-gait with alkaptonuria, 1313. 

Gordon’s sign in spastic paraplegia, 1742. 
GothUn’s capillary resistance test, 480. 
Goundon, 243. 

Gout, 468-465. 


Gout, acute, 460, 461. 
lEtioloCT of. 458. 

alcoholum in relation to, 383, 458, 464. 

and atheroma, 1073. 

chalk;^*, 460. 

chronic. 461. 

classical, 460, 463. 

diagnosis of, 463. 

exatiD^ causes of, 458. 

in relation to erysipelas, 21. 

irrcgnlor. 461. 

mental disorders in, 1877. 

physiology and pathology of, 458-i60. 

prognosis oi^ 463, 

symptoms of, 460-163. 

treatment of, 463-163. 

Gooty arlhrllis, 458, 461. 

changes in chronic lead poisoning, 392. 
Gowe», the “ tonic atrophy ” of, 1774. 
Grufiaa foZUcie, hormone of, 514. 
Gradenlgo’s syndrome, 1623. 

Graham SteeU mormur, 971. 976. 

Grancber, the ’’granular breathing” of, 
1217. 

Grand ma), 1701. 

Granular breatMog, 1217. 

kidney, 1336. 

Gnonloeytes, 828. 

Granulocytopenia, 831. 

primary, 832; and Agranulocytosis. 
Gnsnloms annulare, 1466. U67. 
coccidioidal, 204. 

la Amerlcou dermal leUhmaniaais, 376* 

Inguinale/ 1616, 
ulceraUng, 1516, 1617. 
venereum, 1616. 

CraDOlomala, infectious, of brain, 1574. 
maluia, 259. 

Grasping reflex m prefrontal lobe lesions, 
J«3. 

Grasset’s tubercle endotoxold, 1231. 
Graves's disease, 513 ; and see Eiopbtbal- 
mic goitre. 

Greedy bowel, 649. 

Green sickness, 803, 804. 

Greenstlck fraclores ia rickets, 487. 
Crtodets’ rot, 1205. 

Groeco's triangle in pleurisy with effusion, 
1279. 

Grocer’s Itch, 1424. 

Cros nex, 243. 

Crowing pales, signidcaoce of, 320. 

Goalao test for occult blood, 616. 

Guaiacol in arthritis, 1370. 

Caainieri bodies in small-pov, 157, 160. 
Gaatemaia nodules, 343. 

Guinea-worm disease, 344. 

Comma ia coagem'tai eyphWs, 233. 
meningeal, 1651, 1637. 
of bone, 207, 213. 
of brain. 1658. 
of Imart, 1011. 
of larynx, 1129. 
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Gumma of liyer, 741, 742, 743. 
of lusg, 1238. 
of nose, 1118, 1119. 
of pancreaa, 770. 
of phftryni. 672 
of skin in syplulis, 212. 
ofaknll.213. 
of spinal meninges. 1670. 
of stomach wall, 629. 
of suhcntaoeous tisane, 213 
of testicle, 214. 
of tongue, 214 
of tonsil, 214. 
of trachea, 143 
of Tcrtebne, 213, 214. 

Gummata m yaws, 242. 
tuberculous, 1479. 1480. 

Gums, bleeding from, in nnemia, 1341 
blue line on, due to bismuth, 230. 
in lead poisoning, 388, 393. 
in mercurial poisoning, 403. 
in inOmtlle scarry, 484 
in relation to dental hygiene, 630. 
in scurry, 481, 483. 
spongy, hkeding kern, 1189. 

'* H subsUBCfl " m relation to vasomotor 
reactions, 1100. 

Habit spurn, 1734, 1736. 
spurns associated sritb impedlmeiits of 
speech, 1663. 

HabUus, hypostbtfile, 774 
phthbleus, 1210, 1225. 

HamarthrosU in hereditary' hemorTbasio 
states, 849 

Hamatemesls and melsaa, 009-011. 
aetiology of, 609, 010 
diagnosu of, 610. 
in acid gastritis, 614. 
m cancer of stomach, 009, 032. 
m cirrhosis of liver, 600, 610, 732. 
in duodenal ulcer, 620 
in gastric nicer, 610, 019, 621. 
m gastro-jejunal ulcer, 628. 
in maophamal ulcer, 582, 683. 
in portal thrombosis, 749. 
in purpura, COO 

in relation to menstnistion, 609. 
in small-pox, 162. 
m spkuic ansmia, 609. 
prognosis in, 610, 611. 
treatment of, 611. 

Hsmatin, add, in stools, 645, 646. 

Hamatoma, chronic, subdural, 1646 1647. 

Eamalomstlia, 1765, 1766. 

Usematopoimls, i61e of stomach in. 689. 
595. 

Esmatoporphyrla in stools, 6f5, 646 
in urine, 1304. 

Hamatoporphyria, 1312, 1420. 

Hsmatuila, 1311. 
causes oi; 1311, 1356, 1364. 
from B. coll i^ection, 28, 27. 


HsmatorU fromapIdetWle, Ml. 
ia tefautile scurry, -tSt. 
innephritb, 1311. 
mienal tuberculosis, l35t. 

tumours, 1301. 
in scarlet forer, 73, 74. 

In schistosomiasis, 331. 
in small-pox, 161. 

In typhoid, 86. 
recurring, 27. 

Hsmoehromatosb, 736. 737. 

Usmogenla, 649, 
constitutional, 849. 

HsfflOgloblD, affinity of carbon monoxide 
for. 407. 

content of blood in relaiios to anoxxmis, 
365. 

(lerivatiies in stools, 616. 
dismtegration In blsctffstct ferer, 270, 
271. 

in anoiKinia, 364, 365. 
in congenital heart disease, >005. 
percentage, normal, 797, T9S. 
variations in, 79S. 
llsmoglobintula, 1313. 
epidemic, 823. 

in sDgino>neDrDtio tedems, 1107. 
in bladnrttcr ferer, 869, 270, 271. 
malarial, 269. 

Roctomal, 810. 
paroxysmal, 819, 1312. 
toxic, 1313. 

with bsmolytio aatemia, 810. 
Hasmoglobinurlo ietef, 260 ; and tu 
BUclcwaler fever. 
HSQO-bydrolborax. 1260, 1281. 
Usmolysb, 5. , 

as cause of anremia, 601, 613. 
immune serum as cause of, 
in blackwsler fever, 270, 271. 
in malaria. 238, 260. 
in relation to jaundice, 714, 716, B17, 824. 
m tebtion to iencocytosls, 813. 
Hsmolytie anSmla, 820 ; endses Anamuo, 
hsmolytie. 

disease of newborn, 6l8. 

OTgonissiB, 801. 

Bsmoperlcardium, 999. 

BsmopMlia, 850. 851. 

HsmophlJus Infiuebxft, 143. 
pertuuts, 112 . 

Bsmopbysalls hnrnerosa, 302. 
leportx^nStils, 303. 
ponetata, 350. 

HsmopnenmothDrax, 1281, 1285. 

from infection, 1282. 

Haemopoiesis, efiects of gastritis On, 696. 
in relation to oymptotnatio amemis* 
802. 

P.A. fsetor in relation to 807. 
spleen in relation to, 850, 967. 
Hsemopoletle organs, in childhood, liability 
of, 823. 
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Haemoptysis, I18S-I101. 
jctiology of, UBS. 1180. 
diagnosis of. 1100, 1191. 
cudemie. 1241. 

forme Wmoptolquo 1J8S. 
from aneury'sm, 1082. 

In abscess of lung, 119S. 

In actinomycosis, 199. 

in adenoma of broncbiis, 1101. 

in bronchiectasis, 1174. 

in disease of pulmonary artery, 1089 

in gangrene of lung, 1201. 

in heart failure, SSO. 

in mitral stenosis, 070. 

in p.aragonimiaaia. 1212. 

in pulmonary arterial disease. IQSO. 

In pulmonary aspcigilloaia, 1237. 
in infarction, 118-t, 1180. 
in tuberculosis, 1I8S, 1100, 1211, 1215 
treatment of, 1^5. 

in snirochietosis ictero-bainiorrbacica, 
248. 

narasitie, 1241. 
pathoIoCTOf, 1189, 1100. 
prognosis of, UOl. 
apurioua, 1189. 
symptoms of^ 1190. 

Bsmerrh&ge or bsmorrbsga, as cause of 
amcaia, 700. 
capsabr, 1630. 

cerebral, conditions of occurrence of, 
1628, 1629, 

eerebr»*me!iisgeal, 1043-1045. 

effects of, 790, 797. 

lateslloal. In amabie dysentor}', 2S8. 

in typhoid, 80, 92, 90. 
into spinal cord, 1705, 17C6. 

“ Ught-beadednees " due to, 1877. 
meningeal, 1043. 
shock m, 700, 797. 
subarachnoid, 1043-1045. 

from congenital aneurysms, 1097. 
subdural, 1646, 1647. 
tendency to, in acuta infections, 843. 

in )aundice, 715. 

“ the artery of,” 1030. 

Hffimorrbagfe eapfifary toricosb, 847. 
diathesis, 610. 

disease of the new>bom, 845. 
diseases, 841-852. 
blood-platelets in, 842, 813. 
capillaries in, 842- 
cmsificatjcin of, 841. 
endotbebom in, 843. 
pleural elliulons, 1280-1283, 1291. 
states, hereditary, 849-852. 

symptomatic, 843, 844. 
telangiectasia, hereditary, 851. 
Hmmorrhagin in snake venoms, 350. , 
Hasmosfderln, 270, 497, 730. 
Rsmosiderinuria, 810. 

62* 


Htemosiderosls of liver and spleen in 
aplastic aniemia, 812, 

Hamostasls, hlood platelets in relation to 
&42, 843, 

in relation to purpura, 842. 

IISRiothorax, 1231-1283. 

Hsomozoln, 12.59. 

Hair, artenio in, in poisoning cases, 400. 
diseases of the, 1507-1510. 
dyes as cause of dermatitis, 1424. 

as cause of lead poLsouing, 390. 
early poyness of, in Graves's disease, 
SIS. 

JO aeTOiaegii)y, 502. 
loss of. after scarlet ferer, 00. 
after small-pox, ICO. 
in congemtal syphilis, 238, 
in kala-azar, 27.;. 
in leprosy, 132. 
in myscedema, 621. 
in syphilis. 211. 

in typhoid. 85 5 aiul tu Alopecia. 
HallflcIsatioDS, 1812. 
in alcobobsro, 1871, IS72. 
in cocainism, 1875. 

IB delirium, 1856, 1857. 
in delirium tremens, 1871. 
in epilepsy, 1705, 1870. 
in bebepiuenu, 1002, 
in lesions of occipital Jobes, 1545. 
in mental depression, 1SS4, 1885. 
in pellagra, 1877, 1878. 
in schizophrenia, 1900, 1901. 
in senility, 1801. 
in nneinato lesions, 1613. 

Hallucinosis, acuta, 1837. 
alcoholic, 1871, 1872. 
paranoid, in mental defectives, 1927. 

Hand, mlerosseal Tuition of, in jsaralysis 
agitaos, 1722. 

Hand-SchfUIer-Chrlstlza^ disease, 311, S67, 
858. 1403. 

Hand's disease, 867. 

Hands, eczema of, 1423, 1429. 
in mongol idiots, 1928. 
in ayriogomyelio, 1761, 1763. 

UandwrltiDg in general paralysis, 1866. 
is paralysis agilana, 1722. 

IQ Bcbizophrenia, 1899. 

Hanot's biliary elirhosts, 729. 

Uarrison’s sulcus in adenoids, 1221. 

in nckets, 487. 

Harvest mites, 331. 
flatten* shakes, 403. 

Haiutratlon ol eoloo, 6(1. 

in cobtid, 6S3. 

Hant mal, 1701. 

Uautmalwarf, 1315. 

Hay asthma, 1169. 
fever, lUO. 

Bayeoi'Widal type of hiemolytlo aiueniia, 
820, 821. 

Bay's test for bile salb in urine, 1313. 
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Read Idurits, mental sTmptcm? in, 1808. 
ISCO. 

retraction in poat-busic meningitis. 43. 

Headache, distension, 144 
parosysmal, 1717. 
eick, 1717. 
toxamie, 12. 
rscanm, 143. 

Heart aflectlons, prognosb in, 802-8W. 
treatment in, 80S-040. 
alternation ol the, electroranllographic 
diagnosis of, 1057 

and pericardium, diseases of the, 878, 
1033. 

aneurjfsm of, 909, 1000, 1023 
beats, aberrant, 879. 
dropped, 021, 039, 010. 
eetopie, 878 
btely, 989. 
tuoeuiar, 1002, looo. 

block, 930-fiL3. v" 

broken, 1025, 1073. 
ehanget in >>eriberi, 400, 491. 
chronic xalrular disease of. 9CO-979. 

electrocardiogram of, lOli. 
eoBgenltal diseasa ct the, lOOt-lOlO. 
electrocardiogram of. lOti, 10-13. 
in relation to eubanite septie endo> 
carditis, 950. 

eentuslon of, 1000. 
dlUtttloa e( the, 0S8-991. 

«et{otog7 of, 989, 089. 
ae a conucquenco of mvorardtti*. 047. 
080, 

comnensatoiy, 061, 988 
conciiUoae of occnrrenco of, 988. 
consemient on dorclopmcnt of new 
rhythm. 9S9. 
diagnosis of, 990, 091. 
from excessive exertion, 015, 088. 
hypertension in relation to, 1029. 
in beriberi, 490. 
m inllaenza, 162. 

In paroxysmal tachycardia, 026. 
inpneamoma, 1351. 
m relation to cardiac failure, 098, 089. 
m relation to compensation. 061, 988 
in relation to fatty heart, 986. 
m whooping-cough, 1 IS. 

^witholo^ of, 089. 
prognosia of, 991. 
rupture of, 1025, 1073. 
secondary to hypertrophy, 688. 
symptoms of, 989, 990. 
treatment of, 901. 
dlseasa and chorea, 1728. 
in relation to mental disorders, 1880. 
in relation to rheumatism, 310, 945. 
prognosis in, 892-S03. 
syncope in. 883. 
treatment in, 895-010. 
disordered action ot, 012; and se« Heart, 
imtabic. 


Heart, displacement of, in hydrothorax, 

1280. 

in pleariay with effusion, 1270, 1271. 
in pneumothorax, 1280. 
in pulmonary fibrosis, 1203, 1204. 
dullness In emphyicma, 1193, 
in pleurisy with effusion, 1270, 1271. 
in pnenfflolhorax, 1280. 
eScioney of, 8S3, 884. 
failure. 883^92. 
acute peripheral 010. 
anmmia in relation to, 839. 
nngina pectoris In relation to, 839. 
aorirular fibrillation in relation to, 883. 
888, 030, 031. 

auricular flutter in relation to, 63-1. 
cansalion of, 683. 
congestive, 889. 007. BOS, 909. 
Ihyroldoctomy for, 907 , 908. 
definition of. 684. 
degreea of, 889, 890. 
hydfotborax in, SS6, 887, 889, 1279. 
hypertension In relation to. 
u> aortic aneurysm, 1083. 
in coronary ocelutioa, 102C, 1027, 
in hypertension, 1030. 
in hypertrophy, 989. 
in mitral incompetence, 073, 074. 
in mitral atenotia. 062, 070, 072. 
in myocarditis, 080, 681, 084. 
tn paroxysmal tachycardia, 628. 

ID p niin onary incompetence, 076. 
in relation to dilatation, 047, 637. 
is thjTOtoxieosis, 1031. 

Icft-aidcd, 8S9. 
pathogenesis of, 8D0, 891. 
prevention of, 605. 
jHwgnosia in. 892. 
right-sided, 889, 003. 
symptoms of, 884-691. 
treatment of, 893. 
fatty degeDcrstJon of, 035, 086. 

lollltratlon of. 0S7, 933. ‘ 
functional dlsorden of the, 010. Oil. 
g umma of, 1011. 
hypertrophy of, 688-961. 

(etiology of, 833, 939. 
compensatory, 061. 
diagnosis of, 090, 991. 
ddatation with, 098, 089- 
electrocardiogram of, 1040, lOll. 
eccentric, 689. 
false, 934- 

hypertension in relation to, 1020. 
in aortic incompetence 668. 
in mitral imeorapetenee, 973, 074. 
in pultUonary incomjieteoce, 975. 
pathology of, 039. _ 
pbysic»rexertion ir 


1 rebtion to, 015, 


prognoais of, 091. ' 

symptoms of, 689, 990. 
hypertrophy of, treatment of, 901. 
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Heart, Ififlaenul, iSi?. 

In hypertension, 1023-1030. 

^ 1b hyperthyroidism, 1033. 

In hypothyroidism, 1033. 

Infarction ol the, 1023 ; ami see Coronitry 
ocdosion. 

irregnlar action of, 018, 010. 

atiology of, 918. 

Irritable, 912-915. 
of soldiers, 012. 

massage for directions of the, 898 
murmurs, effect of nuriculAr fihnllsttion 
on, 033, 071. 

in acute cnJocarditii, 917, 048. 
muscle in relation to heart failure, R83. 

refractory period of, 879, SSO. 
musele-flbtes, fundamental functions of, 
878-SfeO. 

nervous control, 880. 

‘new-grotrtks of, 1901. 

I'Uyeiolomeal points a* to, 878-881. 
rheofflalfe Jn/ecfloa of, in cJiiidij'xxl, 320, 
OW. 

rupture of, 1000, 1001. 
sounds in acute endocarditis 9t7. 
in acute myocarditis, 981. 
in acute penca«IitU, 992, 093. 
in Bortio etenoais, 065. 
in chronie myocarditis, 034. 
in dilatation, 990. 

. In fatty infiltration, 037. 

Ill fibroid heart, 0S4. 
in heart failure, 883, 630. 
in hypertrophy, 939. 
in mitral incompetence, 073. 
in pncumo<pericardiHui, 093. 
sjmptomatie treatment of, 009-010. 
eyphlUtle disease of, lOlO-lOlS. 
thrombosis of, 1003. 
trllocnlar, 1002. 

{ irognosw of, 1009. 

res, aflectiona of, in relation to 
prognosis, 893, 894. 
congenital anomalies of, 10*13, 1004. 
in acute cudocardiUs, 046. 
in ciironic CDcIacnnlltis, 957. 
eupernumerary cusps of, lOOi. 
wounds of, 1000. 

Heart-bloch, 030-943. 

Adams Stokes syndrome, in relation (o, 
940, 941, 989. 

e‘t!ology and pathology of, 030, 
arborization electrocardiogram of, 1055. 
1036. 

as a sign of myocardial dama^, 930. 
electrocardiogram of, 1032-1056. 
aurleulQ-ventricular, 937-941. i 

bundle-branch, 942, 943, 1034, 1055. 
complete, 038, 039. i 

iliagnosis of, 940, 941. 
in relation to bradycardia, 017. 
intra-ventrlcular (arborization), 043, 
partial, 937. 


Heart-block, partial, in auricular fiatter, 
034, 03S. 

pathology of, 039. 
prognosu of, 041. 
slno-aurtcular, 037. 
eyniptoms of, 030, 910. 
syphilis as a cause of, 039, 941. 
treatment of, 911, 042. 

Heartburn, 582. 601. 

Heat cramps, 374. 

sodium chloride in relation to, 374. 
eflects of, 372-375. 
setiology of. 372. 
pathology of, 373. 

■-exhaustlOD, 373. 

•hyperpyrexia, 3T2-37S. 
letiotogy of, 372, 373. 
diflerential diagnosis of, 374. 
gastric typo of, 374. 
pathology of, 373. 
salt deiSetton in. 372, 373, 375 
treatment of, 375. 

-retentton, 372 

-slfokf, 372 ; and tte Hci-vt-hypcrpyrcxia. 

Hebephrenia, 1002. 

Hebra's pnirifo. 1470. 

Heel, painful. 1387. 

Heertordt’s disease, 561, 1495. 

HeiB»*hIedin disease, 1019 

llemeralopla in vicamn A deOciency, 472. 

HemlSDsestbesla, hystenoai, 1011 

HemlanalgKla m e>Tingorayelis, 1701 

Hemianopia, m nrromcgaly, 501. 502 
In apoptesy, J63I. 
in enccphaliCH icthargica, 1613 
in lesions of occipitallobM, 1545. 
in ieswns of temporal loixw, 1516 

Hemlanoplc pupil pnenomsDon, Wernicke’s, 
1515. 

Hemlapraxia, 1565. 

Hemiatrophy, of tongue, 1540 

Hemiefaorea, 1726. 

Hemkranla, 1717. 

HerolplegU, 1C32. 
as Sign of lesion of motor (t 
atheroma in relation to, 1074 
from birth injury, 1807, 1805. 
from embolism, 1096, 1641. 
in apoplexy, 1632, 1633. 
in cotsson disease, 302. 
in cerebro.^inal fever, 41, 44. 
in diphtheria, 105. 
m encephalitis lethargica, 1612.^ 
in lesions of internal capsule, 1546. 
in septic endocarditis, 052. 
in unemia, 1341. 

Infantile, 1605, 1696. 
onW of recovery in, 1633. 

Hemltbermaasstbesia in - syrfngoroyeha, 
1701, 1703. 

Henoch’s purpura, 847-840. 

Heparin in subacute septic < 

95.'5, 


, 1544. 


ciidocarditr 
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Hepatic abscess, 287, 288, 737-741 
lunctlOD, tests for, 712, 713, 716 
necrosis, acute, 721, 725, 720. 

subacute. 721, 725, 727. 
veins, thrombosis of, 718. 
HepaUcInsnrOcIency.pre cirrhotic, 727,728. 
necrosis, 724-727. 
and nodular h3’perplasi.a, 723, 727. 
Hepatisation of lung, grey, 1216. 1247. 
rrd. 1216. 

*' HJpatisroe," 1387 
Hepatitis, acute Infective, 721. 
amcEblc, 288, 737-741. 
acute and subacute, 738-74U 
chronic, 710, 741. 
infective, 721-724. 

blood infections causing, 720. 
portal infections c.au«ing, 721 
secondary to cholangitis, 721 
Hepato-lentleular degeneration, 1687. lb8S. 
Hepato-llena] fibrosis, 862. 

Hepatoma, 740. 

Hepatoptosis, 777. 

Hepatosis, alcoUolie, 727, 728. 

Hereditary and faidlial diseases, 1C32. 
hareonhagle states, $49 
cadema, 1113. 

transDUseiOQ of Friedreich's a taxis, 1682. 
Heredity, factor of, in gout, 458 
in afioetive disorders, 1680 
m asthma, 1106. 

in dystrophia myotonica, 1825. 1626. 
in epilenar, 1699, 1700. 

In familial penodic panlysis, 1633. 
in ha?inophuia, 650. 
in iixstena, 1009, 
in iniocy, 1923. 
in mental deficienej, 1927. 

in obceeeional disorder, 1918. 
m pulmonary tuberculom*, 32, 1207 
m schizophrenia, 1893, 181)4 
Hermsphrodltbm, 544, S45. 

Herpes after arsphcnamine reraedio*, 222 
tebriUs, 1483. 
m cerebro-epinal fever, 40 
111 malaria, 2G0, 263 
in relapsing fever, 251, 252 
m spirochaitoais ictero ha;niorrbngica, 

ihSihi&m acute gnsfntis, iff?. 

in pneumonia, J233, 1248, 1273 
of geniculate ganglion, 1616. 

facial paralysis from, 1.532 
preputlalls, 1483. 
simplex, 1483. 
zoster, 1615, 1616 
and varicella, 171, 173 
tau»ed by arsenic, 1462, 1016. 
from lesion of genicuhito ganclion. 

1500, 1527. 1616. 
of cornea, 1616. 
of fifth nerve, 1016. 


Herpes, zoster, of oplithalmic division of 
fifth nerve, 1C15. 

Herter-Heubner disease, 666. 

Heterophil antibody reaction in »cuto 
iculcainiia, S4I. 

Heterophyes heterophyes, 332. 
katsuradal, 332. 

Heterophyfdlasb, 332. 
cardiac, 332. 

Hiccough, epidemic, 1202. 
m Addison's disease, 534. 
in blacktratcr fever, 271, 272- 
in encephalitis lethargic*, 1292, 1610. 

■n nrsmia, 1342. 

IQ ycUoxv fever, 190. 
simple. 1203. 

Hilar Oare, 1220. 

HIU dlarrhsa, 663. 

Hllum dimple, 1208. 
tuberculosis, 1220. 

Hippocratic fingers. 1301. 

Itfppurie acid in urine, 1304. 
test of liver function, 713. 

Hitschleld's bronchioles, 1209. 

Hirschsprung’s disease, 693. 

Hirsutism in acromegaly, 502. 
in Mnlism, 604, 540. 
treatment of, 542. 

HIsumlnsse, 1106. 

HisUmioe, in relation to 
1106. 

Hhtloeytcs, 857. 

Hodgkin’s disease, 873-876. 
letiotogical factors in, 873. 
divraosis of, 875. 
mediastinal glands in, I208> 
pressure by, 875. 
pathology of, 873. 

■ptognwis of, S35. 
renus>iona in, 875. 
stages of, 876. 
symptoms of, 873-875. 
ttc.atment of, 873. 876. 
lobercnlosis in relation to, 873. 

Hotmann’s bacillus, 100. 

Homogentislc acid, tests for, 445. 

Hone’s disease, S94. 

UoDg'Kosg loot, 1614. 

Hook-worm disease, 346-343. 

Hormones, adrenotrophlc, 501. 
diabetogeule, SOO. 
glycotrophle, 501. 
gonadotrophic, 500. 
growth, 5D0. 
ketogeoie, 601. 
lactogenic, 500. 

pancreatotropic, of pituitary, 501. 
parathyrotrophie, 501. 
pituitary, 50U, 501. 
thyroid, 613 
thyrotropic, 500. 

Homer's syndrome, 526. 

Horse serum, toxic idiopathy to. 7. 
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ETot-crOM 6un bead in rickets, 4S7. 

Hour-glass stomaeb, 634. 

Hanger-pain, 620. 

Hutchinson’s teeth, 233. 

HydaUd cysts, 333, 333, 7M, 745. 

development of. 338, 339, 744, 746. 
intracranial, 1674. 
ofUdnoy, 1346. 
of liver, 743-740. 

rapture of. 744. 
ofinngs, 1243-1246. 
of toe^astinum, 1302. 
eymptoma of, 744. 7 4.6. 
treatment of. 745, 716. 
disease, 33S, 339. 
ot Href, 743-746. 
oHang, 1189, 1243-124.6. 
of pleura, 13S9. 
fluid, 744. 
fremitus, 1244. 
parajilciiral, 1289. 

precipitin reaction for diagnewia of. 745. 
thrill, 745. 
tumour, 746. 

Hydrarthrosis, ebrode, 1381. 
intermittent, 1384. 

periodic, with circumscribed oedema, 
1107. 

Hydroa sestlrale, 1426. 
gestationls, 1470. 
bsmatoporphyrinaria in, U26. 

Hydrocarbons, chlorinated, poUonmg by, 
411M17. 

Hydrocele, syphilitic, 214. 

Hydroeephalle cry, the. 1537. 

Hydroeepbalus, 1501-1597. 
acqalred, aent^ 1500, 1597. 

chronic, 1605, 1600. 
tct/ology of, 1591, 1592. 
cerebro.spinal fluid in. 1501, 1692. 
coDgenlial, 1692, 1603. 
lEtiology of, 1.602. 
iliamiosis of, 1695. 
pathology of, 1692. 1593. 
prognosis of, 159.5. 
aymptoma of, 1593-1596. 
treatment of, 1695. 
diagnosis of, 44, 1595. 
in eercbro-spinslfcrer, 41, 44-63. 

ID post-basic meningitis, 44. 
otitic, 1597, 1004. 1018. 
syphilis in relation to, 1590 
treatment of, 53, 1505, 1500. 
varieties of, 1692. 

Hydrochlorfe acid in gastric juice, 588. 
in rdation to hromoglobin formation, 
689. I 

in relation to permcious amcmia, 806, 
807. I 

in treatment of anaimias, 811, 854. ' 

lack of free, in cancer, 619. I 

of gastric juice, action of, on bacteria, 
553, 688. 690. j 
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Hydrochloric acid, use of, in chronic 
gastritis, 616. 

Hydrogeh-eiectrode method of estimating 
reaction of blood, 433. 
Hydrogen-ion conceutration of blood, 
433-435. 

Hydronephrosis, 1358, 1359. 1364. 
Hydroperleardium, 097, 993. 

Hydrophobia, IGIB ; an<Z see Rabies 
Hydropneumothorax, 1284. 

Hydrops aslhmatlcns, 489. 
fongenitaJ. gjg. 

Hydrothorax, 1279, 1280. 

inbeartfailure, 880, 887, 889, 1279. 
Rymesolepis nans, 336. 

Bypertesthesia m hydrophobi.'i, 1017, 
m pre-jiaralytic stage of acuto anterior 
poliomyeht/s, 1622 
in tabes, 1662. 
in trypanosome fever, 282 
of sloD, 1410. 
pharyngoai, 669. 

right lilac, in acute appendicitis, 708. 
Ifyperbib'ruMQsmia, 710 
m blackvater fever, 270 
in malaria, 239. 
in Oroya fever, 141. 
to relapsing fever, 261 
Hypercalesmla in Lypcrparathji*roidUis, 
527. 628, 

I Hypercblorbydria, 592. 

I associated with hypersthenic gastric 
I diathesis, 592. 

in relation to gastric and dacHlen<il ulcer, 

I 592, 693, CIO. 

physiological, 692. 

I reflex, 691. 

results of, 592-694. 

HypercboIesterolEemia, 756, 757. 

ID myxeedema, 622. 

Hyperglycsnfla in anoxEemia, 365. 
Hyperidrosis, 1414, 1415. 
caused by arsenic, 146.3. 
in erythromelalgia, 1112. 

HyperinsuUnlsm m tumour of islands o 
Langerhans, 457. 

Hyperkeratosis, 1413. 
from arsenic, 1463. 
from bromides, 1463. 
in pityriasis rubra pilaris, 1457. 
cteoica in amemcal poisoning, 1813. 
Uyperkeratotle border of Merk, 49.6. 
Hyperaepbroma, 1360. 

Hyperostosis ot skull, gener.al, 1395. 
Hyperparathyroidism, 627-529, 

Hyperpltsla, 1029, 1070, 1093. 
Hyper^tuitarism in acromegaly, 501. 
Hyperpnsft m acidicmia, 434. 
in altitude sickness, 365, 36C. 
in diabetic coma, 444. 

Hyperpyrexia from beat, 372; and ««« 

Heat-hyperpjTCxkv. 

Byperstheale gastric diathesis, 580, 593. 
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Hypersthenic yastrlc diathesis in rel»*ioii 
to gastric and duodenal tilcer, 
593, 594, 017. 

Hypersusceptibllliy, protein, in reUti<?n **> 
annphj'iaxis, 7. 

Hypertension, 1093-1104. 
tetiologj and pa-tHology of, 1090, ll00> 
benign, 1100 
disgnosia of, 1101. 
clectrocRTiliograTOrn, 1020 
essential or priuiar)-, 1028, 1003. 
heart in, 102g-103u. 

■malignant, 1000, 1101. 
mental diBonlers associated ssith, ld6-. 
prognosis of, 1101. 
symptoms of, 1100, 1101. 
treatment of, 1101-1103. 

Hypertensive crises, 1319 

in adrenal medunary tumour, OISl- 
Hyperthyroidism, 513 J arul see E.sapl>(lial- 
mic goitre. 

Wood-presaure in, 1031. 
rorciea frustes of, AIG 
in relation to heart disease, 1031-1031 
mashed. 1031. 

Hypertrichosis, IflOO, 1310. 
in Clubing's eyitdrome, 504 
In suprarenal cortex pcrplasia. 
Hypertrophic pulmonary 'osteo>8rthroP^ll>y> 
1391. UQ2 

Hypertrophy of the heart, 033-931. 
Hypoehlorhydrla, 594. 
anwcwtcd with hjpoatticnk gaainc 
diatheais, 602 

oral aepsis in reUtioii to. 653. 
ceaults of. 594, 

Hypochondria, prognosu of, 1S90. 
Hypocortiealism, 634 
Hypoderma hearts, 353 
lineatuin, 3o3 
Hypoglycsmla, 411, 450. 
m Addison’ a rtisease. &J3 
in glycogen di«ca‘*e, 7J9, 720. 
in tumour of islands of I.aQcerluinr, "fST, 

78 . 7 . 

in j-ellow loTcr, 18U 
ipontaneous, 457, 458 
syinplomaof, 441 
treatment of, 441, 450 
Hypoleukla splenica, 832 
llypomanla, 1880. 1893. 
Hypoparathyroidism, 629—532. 
Hypopitultartsm, 607. 

in Eroldich’s syndrome, S09. 
Hypoprothromblnmmla, 812. 

Hyposecretlon, of gastnc Juice, 592 
Hyposlhenlc gastric diathesis, 589, 775- 
habitus, 774 

Hypotension, 1103, 1104. 

Hypothalamus, localisation of lesions oC 
1547. 

Hypothyroidism, .520-524. 
aiiidrosis In, 1413. 


Hypothyroidism, electrocardiogram In. 
1063. 

heart In, 1033. 

Hypotonia in cerebellar lesions, 1549. 

in tabes, 1Q63. 

Hysteria, 1908-1917. 
etUHegy of, 1909, 1910. 
conversion mechanism in, 1010. 
diagnosis of, 1014, 1P15. 
diffemitlal diagnosis from schizophreron, 
1903. 1904. 

disorders of hearing In, 1011. 

(lisorilefs ol sensYbibty in, 11)11. 

1X1 relation to marria^, 1917. 
mental condition of, 191.7, 1014. 
motor symptoms in, 1012. 
paralysis in, 1912. 
pathology of, 1910, 1011. 
prognosis in, 1015. 

6{<eecli disorders in, 1012. 
symptoms of, 1011-1014, 
treatment of, 1016, 1917. 
visual disorders m, 1011. 
war eiqicrieneca in relation to, 1910 
1913, 1015. 

Hysterica] anuria, 1309. 
aphoida, 1912. 

fits, diS'erentisI diagnosis of, 1710, 1711. 
fugue, 1013, 1014. 
gastnc symptoms, 008, 609. 
paralysis, 1012. 
persoDallty. 1009. 1910. 
polyuria, 511. 
pseudo-eonstlpatloo, 6.50. 
spasm of diaphragm, 0'X5. 1292, 
of QSDpbagus, 574. 
tremor, 1912. 
vomiting, 609, 60S. 

Icbtfaammol m ecsema, 1431. 

in rosftccfl, 1420. 

Ichthyosb, 1413, 1414. 
congenita, 1413. 
hystrlx, 1414, 1505. 

Icterto fever of Carter, 251. 

Icterus, gravis, 720; and ate Hepstio 
necrosis, acute, 
oeonatorum, 617. 
familial, SIS, 819. 

Idiocy. 192&-1928. 

amaurotic family, 1680. 1025, 1926. 
congenital, 1693 
etetlD type of, 521. 
mlcroeepbabe, 1693. 
moDgoI type of, ID’S 
moogolold type of, 1928. 
restless, 1603. 

Idioglossla, 1564. 

Idiots savants, 1927. 

Heel stasis, diagnosis of, 650. 

Itomacb, 640, C41. 

Heltls, regional, 677. 678. 
lleo-eolitis, scute, 659. 
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lleiun> tub«rpulou!i ulccrotloii of. 033. 
liens, chronic duodenal, 039. 

ImbecUIty, 1020. 

moral, 1920, 1927. 

Immune bodies in yellow forer, 188. 
sera against nienlngococciw, 39. 
properties of, 6. 

ImmnnlsatlOD, active, 4. 

Immunity, 3, 4. 
acquired, 3. 
active, 4. 

in relation to vaccine tlierapj', 4. 
methods of producing, 4, 6. 
after vims diseases, 0. 
artificial, 4. 
definition of, 3. 

* factors determining dilTcrcnccs of, 3. 
individual, 3. 
natural, 3. 
passive, 4. 

in relation to serum therapy, 4. 
racial, 3, 81. 

spleen in relation to, 837. 

Impetigo, Bockhart's, 143S, 1439. 
bullosa, 1436. 
elrclnata, 1436. 
eontaglosa, 1433, 1430. 

pedieuli in relation to, 1442, 1436, 1467. 
neonatorum, 1436, 1437. 
pltyroldes, 1438. 

Impulses, obsessional, 1919. 

Inanition, mental disorder in, 1877. 
iDClUSlOQ bodies, 8. 

Incompetence, aortic, 062, 066-070. 
mitral, OCO, 002. 073. 074. 
pulmonary, 060, 064, 076, 076. 
relative. OCO, 961,973. 976, 
tricuspid. 977, 078. 
valnuar, 900. 

Incontinence of urine and faeces in epilepsy, 
1702, 1703. 

in ccrebro-spina] fever, B2. 
in encephalitis lethargies, 1612. 

In frontal lobe tumour, l&t3. 
in general paralysis, 1033. 
in mthyrism, 420. 

IneoHirdlnatlon in chorea, 1727. 

in tabes, 1063. 
ladlesaarts, ISCJ. 
in acute intestinal obstraelion, 704, 
in acuio peritonitis, 783. 
in he.it-8troke, 374. 

Infantile eczema, 1427, 1432, 
hemiplegia, 1693, 1090, 
paralysis, 1619 ; and tee Polioniyeutis. 
Infantilism, 505, 606. 
in glycogen disease, 720. > 

intestinal, 664. 
with dwarfism, .'505, 600. 

Infarct, definition of, 1092. 
beBmorrhaglc, lOOi. 
pulmonary, 1181 . 
white, 1092. 


Infarction of heart, 1023 ; and under 
Heart. 

Oflungs, 1181-1184; and tee under 
Lnngf. 

Infeetion, 1-3, 12. 
indindual reactions to, 2. 
path of, 2. 
eusceptibihty to, 2. 
terminal, 15, ID. 

Infections, acute local, immuno therapy of, 

chronic local, vaccine therapy of. 19. 
local, in relation to w?ptie.T 2 mia, 13 

Infectious diseases, I2-32S. 

hstnorrhagic tendency In, 843 
of doubtful or unknotm wtiology, 
312-.328 

Influenza, 17S-1S3. 
etiology of, 178, 179 
comphrations and sequeU of, 181, 182. 
diagnosis of, 47. 91. 182, 183 
dmg-treatment of, 181 
febnte type of, ISO. 
gaatro-inteatinal type of. 181. 
general management of, 183. 
malignant type of, 181. 
nervous type of, 181. 
prophylaxis of, 18.3. 
respiratory type of, 180, 181. 
secondary Infections in, 170, 183. 
symptoms of, 179-181. 
the pandemic outbreak of, in 1918-19, 
179. 

toxic cases, I8I, 184. 
treatment of. 18^165, 

“ Influenzal heart,” the, 182, 18.5. 
meningitis, 40, 182, 1581, 15S5 

InlundlbuJum stenosis, 1003. 

Inman’s classification of stages of tuber- 
culosw, 1224, 1225. 

InocubtiOD with small-pox, 107. 

Insanity, tee under Psychological i^fedicine 
and Mental. 

Insect bites and stings, 331,332, 1433, 1456. 
as caase of anaphylactic sj-mptoms, 
352. 

as cause of angio-nenroUo esdema, 
1107. 

fiOiiw cJ /anOTWw ttsos ShM>a}' 
bosis, 1003. 
treatment of, 353. 
venom, eficcts of, 352. 

Insulin, 440, 452-4.51, 730. 
acUoQ of, in diabetes, 440, 441, 
dosage of, 440, 450, 452, 453. 
effects of overdoeo of, 440. 
globiD, 452. 
in heart failure, 003. 
new preparations, 452. 

In mental disorders, 1851. 
in schizophrenia, 1006, 1007. 
properties of, 440-442. 
protamine, 452. 453. 
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InsuUn, rflle of, in l>ody, 440 
atandardiaation of, 440. 
treatment of diabetes by, 418-154. 
Intelligence tests, 1020. 1928, 1029. 
Inter-aurleulnr septum, patent, 1002 
prognofiw of, 1008. 
symptoms of, 1006. 

Intermission ol pulse, 018. 

Intermittent claudication, 1068. 1075, 1076. 
fever, 2.>4. 
hydrarthrosis, 18S1. 
hmp, 1073 

Intern^ capsule, localisation of lesmiis ot, 
1548. 

Interstitial neuritis, 1797 ; ond see under 
Neurilu. 

Intertrigo, 1424. 

loter-Tentrieutar septum, defects In, patent, 

1002. 

prognosis of, 1009. 

Byruptoms of, lOOC ; and tee Roger’s 
disease. 

Intervertebral disk, rupture of, 1802-1804 
Rtiology of, 1802-1804. 
diagnosis of, 1801 
pathology of, 1802, ISOH. 
prognosis of, 1804. 
symptoms of, 1803, 1604. 
treatment of, 1801. 

Intestinal absorption, defective, in idio 
pithie Bteatocrhcca, CC6. 
in sprue. 669, 670. 
carbohyarate dyspepsia, 074. 
flora, 6tS. 

indigestion, chronic, 661. 

InfantlUsm, 664. 

infections, arhlorbydna prcitiiinoaing to. 
694. 

intoxication by B. coll, 20. 
lesions in t«cteria\ {ooi poisoning, 427 
motor functions, esammatioa vf the, 
643-643. 
movements, 641. 
myiasis, 334. 

•bstructlon, scute, 700-706. 
parasites causing anaimia, 808. 

obstruction, 349. 
sand, 074. 

stasis in relation to constipation, 649. 
stricture, cong<^fal, 701. 
toxemia, 423. 

ulcers in amcsbic dysentery, 2S6, 2S7. 
in Imcilkry dysentery, 119, 121. 
in ksla.aaar, 275. 
in typhoid, 60, 82. 
worms, as cause of appendicitis, 706 
Intestines, actmomy cosis of, 199. 
albnminuno ulceration of, 1342. 
diseases of the, 640-712. 
examination of the, 642-617, 
functional disorders of the, ^7-676. 

divisions of tlie, 640. 
motor functions of, 643-645. 


Intestines, organic diseases of the, 678-712. 
iwlpstion of, 643. 

sigmouloseopic examination of, 617. 
small, 640. 

X-ray ciaroinntion of, 612, 643, 644, 643. 
InloxleaUon, alcoholic, diagnosis of, 3S0, 
381. 

symptoms of, 380, 381, 1870-1873. 
bacterial, 12. 

Intoxleatlons. mental disorders in the, 1870- 
1876. 

Intracranial abscess, 1.503; and «is Un- 
cephalitis. suppurative, 
aneurysm, 1642, 1643. 
pressure symptoms, 1542, 1573-1378. 

increased, causing vomiting, 1570. 
tumours, 1570-1S82 
etiology of, 1570. 
aphasia doe to, 1557. 
diagnoais of. 1580, 1581. 
prognosis of, 1581. 
symptoms of, 1574-1570. 
trestnicnt of, 1581, 1582. 
latra-venlrlcutor beart-bloek, 043. 

electrocardiogram of, 1055, 1030. 

•• Intrinsic factor,” absence of, in pernicions 
aswmia, 587, 807, 
iQtubatJOD in djpbtberla, 111. 

in whooping-cough, 117. 
lotussuseeptlon, 693, 701, 702. 
acute, 701, 705. 
chronic, 693. 

Inunction mercurial treatment, 237. 
Involutional aOecUve disorders, 1832. 

paranoia, 18D1. 
lodaraceba bOtschlll, 2SS. 

Iodide eruptions, 1463. 

Iodine, deficiency as a cause of goitre, 525, 
520. 

in bypertension, 1102. 
rOle oC in thyroid activity, 613. 
lodlsm, 743. 

Ionisation, treatment of hay fever, 1116. 
irfdo-cycljtls as a compbeation of mumps, 
177. 

ID Heerfordt’s disease, 591. 
Irldoplegia, reflex, 1624, 1525. 

Iris, atrophic changes ia. 1623. 

Iritis due to ayphihtio arteritis, 1007. 
gonococcal, 23, 24. 

IS congenital syplutis, 238. 
in amali-pox. 163. 
malonal. 263. 

punctate, in oschoeerciasia, 343. 
lion, assimilation of, stomach conditions 
aSecting, 5S9, 593. 

deflclency, symptoms other than anienilc 
due to, 804. 

deposit of, in hcemochromatosis, 707. 
m nxmorrhagic ansemia, 802. 
in hypochromia anmmia, 804, 806. 
in nntntional anscmia, 803. 
in pemieious anamia, 811. 
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Iron, metabolism ivhd tlimlnition ot; 
poisoning, 853. 

pfeparattons of, ehoice of, 833. 
in treatment of on®in!a, 82i, 8^. 
Irregular atUon of heart, 918, 9l9. 
Irregularity, sinus, 919 ; and ere Ah-irfh- 
1^. 

Irritable heart, 9I2-9I5. 

®I soldiers, 912. 

“ Irritative ” symptoms, 1511. 
bcbfBmic fibrosis, 933, 1071, 

Itch, camel, 351. 
copra, 351. 
dhohie, 1452. 
wound, 847, 343. 

Itching, in peoicolosh, 1437. 

relief of, 1432, 1433. 

Ixodes botocyclos, 330. 
rielQos, 350. 

Jacksonlafi Sts, 1703, 1704. 
in cerebral Syphilis, 1G68 
in lesions of motor area, 1544. 
ui lesions Of occipital lobes, 1543 
in lesions* of temporal lobes, 1545. 
Jftequet’s erythema Ituahiilm, U24, 1425 
Jaetlfatlofl in eniJepsy, 1703. 
lamalea, vomiting sickness of, 413. 
Japaitese laeguer, dermatitis thrdt, 1423. 
river leVet, 290 ; ami «<« Tsotsugamusht 
disease. 

Jargon aphaiia. 1546, 1635. 1557. 
Jarlseh'Herxheimet reaetton, SuS. 

Jaundice, 7i4->718. 
sctiolo^ of, 714, 716. 
aeholtmc, 814-810. 

after Arsphenamlns prcMfstioas, SiO, 
224, 401. 

prevention of, 224, 491. 
catarrhal, 721. 

couna of, as guide to diagnosis, 717. 
diagnosis of, 71d. 

dilTerentlal dlagno^ of CdtiseS of, 7l7, 
718. 

due to ascaridcs, 349, 
epidemic, 721, 722. 
fwces in. 715,717, 718. 
familial. 818, 819. 
hsmul;^ 714. 717* 
hepatle, 7i4- 
In ititahts, simple, 817. 
in the newly bora, 088. 

Intectlve, 721-724. 

Irosis and, 245, 2i8. 
symptoms in, 1880. 
obstructive, 714, 716, 717. 

from intestinal worm*, 348, 
pathology of, 714, 715. 
pruritus in, 718, 1417. 
recognition of, 716. 
simple, lu liUants, 817. 
epiroch33tal, 248. 
symptoms of, 716, 710. 
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Jaundice, syphflilfe, 741, V4i. 
toxic, 223, 224, 401. 

in trim'trotolueno poisbUing, 413. 
treatment of, 718. 
lirino in. 715, 1312. 
ran den Bergh teaefioh In, 716. 

JeUy-fish stfngs, 338. 

Jews, Tredu'iuCy 'Of nmAUmtlt iamHial 
Idiotyln, 1686. 

of diabetes mellitlis ainbbg, 430. 
of pentosuria la, 436. 
of polycythasmia vera aitiong, 823. 
of suprarenal eortichl hyperjdasia 
among, 619. 

infrequency of pcraicions aniEmia 
among, 806. 

Lability of, to Gaucher’s disease, 860. 
to lAUrendo-Sloon-BiCdl Syndroihe, 
510. 

to Kiemann-Pick's disease, 867. 
to thrombd augUlls obtltetam, 1063. 
relative immunity ot to pulmoBdry 
tubercle, 32, 1208. 

Joint elTusIoos (pscudo-artlmtis}, 1388, 
1384. 

Joints, diseases of tbe, 1307-1890. 
eOiusion of iluid into, 1^83. 
h&morrhagB into, in hsinnplulis, 850. 
routine of examination of, in art^itis, 

JoQssri’s “ inoscopy,’’ 1273. 

Jugular pubs in heart dls&asB, 832. 
veins, distension of, ih auricolar fibriUa* 
tlon, 932. 

Jaxta-articular nodes, 244, 24S. 

Ksbure diseiie, 864. 

Kabler’s disease, 1405. 

Ksho reacUdn /a giandulxf fitreb, SlS. 

foriyphibs, 209. 

KakkI, 4S9. 

Kala-azar, 271-278. , 

Kaposi, multiple idiopathic Bat&ozii& of, 
1602, 1503. 

Katayama disease, 33l. 

Kayser-Fleiscber xone of wmeol Big- 
taentAtloa, 1038. 

Keloid, 1601, 1602. 

in ttouics, 1510. 

Kendal'S fever, 18T. 

Kennedy, Foster, syndrome of, 1643. 

Kepl^ test hi Addlstlti'a disease, 536, . 
Kerafadel’s sigtl la Afcicau trypaaoSdmia£S, 

282. 

Ketasln, 866. 

Keratln^tlon in vitamin A deficiency, 471. 
Keratitis in coageAlta! sryphllis, 238. 
b ondiooerciasiS, 314. 
in smalt-pax, 263, 16S. 
intcretitial, 233. 

Keiatodennla bfenUror/nagfda, I4S2. 

Keistoma, teoUe, 1498. 

Keratosis, foUlcolar, in scurvy, 4S1. 
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Keratosis, gonorrhsal, 1482. 

^h&ryngls, 5T0, 571. 

Kerlott celsl, 1449. 

Kemlcteros, 1589. 

Kernlg’s sign in eercbro spinal fcvtr, 40. 
in encephalitis lathai^ica, 1812. 
in menugeal spiroduclosu, 240. 
in teberailons 5neningtt\a, 1587. 
in paralTtie brachial nenntia, 1700. 

•• Kerose,” 1416. 

Ketonnria, 1313, 1314. 

tests for, 1314. 

Ketosis, 435. 437. 

Eldnef, adeno-carnnoma of, 1360. 
adenoma of, 13^. 
amyloid infiltration of, 1345. 
alberomatons, 1337. 
benign groirths of the, 1360. 
blastomycosis of, 203. 
the cat^c, 1316. 

ciicnlatozy distnibanees of, 1316, 1317. 
coliform infection of, sente, 26. 
eosgeation of, 1316. 1317. 
cyetsofthe, 1362. 1363. 
diffusa hyperpUsfle arterloUr sclerosis 
of. 1335. 

dipbtheritio lesions o(^ 101. 
disease in relation to cirrhosis of liver, 
734. 

diseases of the, 1303-1366. 

cUsiMcsUon of, 1316. 
dysemhryonuta of, 1380. 
fibromata of, 1360. 
function, estimation of, 1300-1303. 
granular, 1336. 
hypemephrQma of, 1360. 

InlaitUon ot, 1092, ni6, 1317. 

in septic endocarditis, 052. I 

lardaeeons disease of, 1345, 1346. I 

large seUte, 1330. 
malignant tumonn of; 1300-1362. 
movable, 1363-1366. 
polycystic disease of tbe, 1362, 1363. 
sarcoma, 1360. 
seeondaiT contracted, 1330. 
senile, 1337. 

i^mptoms in septic endocarditis. 052. 
toxmmle, 1313-1320. 
tuberenlosis of tbe, 1210, 1352. 1353. 
tumours of the, 1360-1362. 
waxy, 1345. 

disease of arteriole* of, 1346. 
Klesselbaeh’s area, common eonree of 
episUxis, 1114. 

Kink, pelvi-recta] in relation to meKscoloa. 
695. 

Klnls, Intestinal, in vuceroptoaia, 776, 778. 
Klebs-LoefBer bacUlns, 9S, 99 
Kline reaction for syphilis, 209. 

Klumpke’s jalsy, 1788, 1807. 

from birth injury, 1807. 

Knee-Jerks, in benberi, 491. 
in diabetes, 444. 


Knee-Jorks, in tabee, 1662, 1665. 

Knopple spider, 331. 

Koch's badllary emulsion, 1231. 
comma vibrio, 128. 
eubentaneons test for tnborcnlosis, 35. 
tnbuculins, 35, 1231. 

Kotlonyehia, 676, 805. 

KoplUt’s spots In mewlcs, 146, 150. 
Korsakoff’s syndrome, 3S3. 1813, 1958, 
1872, 

Kralt bites. 356, 

Knnig’s Isthmus, 1217. 

Kupffer eells, 865. 

K^hosls in acromegaly. 502. 
ia Ciuhing’s bosoplubsm syndrome, 604. 
in hypertrophic pnliaonaiy osteoarthro- 
pathy, 13fc. 
in ricketa, 487. 

l-abla, primary syphilitic sore of, 20S. 
Lablo-glosso-pbaryngesl paralysis, 1775. 
Labyrinthine vertigo, 1535 ; and «* 
hlfniere's disease. 

Lachrymal gland, swelling of, in Miknlics'e 
disease, 177. 
in momp*, 175. 

Lacquer, Japanese, dennstitla from, 1423. 
Lactation, ncstu disorders asaoeiated 
with, 1879. 

Lacteal ohsiructioD, results of, 667. 

Lactle arid in resting Juice in esnoet of 
stomach. 633. 

LactoOavla (ribofisvin), 477, 478. 

Lactose, teste for, 446. 

Laetosurla, 466. 

Laetrodettus eonclnnus, 364. 
georaetrlcus, 354. 
basseltil, 361. 
lodbtinctns, 364. 
mactans, 364. 

Laennec’s cirrhosis, 729. 

“ perles " in asthma, 1169. 
in bronchitis, 1167. 

Lsvnlose, tests for, 445. 

tolerance test, 713. 

Lavulosurla 456. 

Laning, 1664. 

LambUa intestlnalis, 201 s and see Giardis. 
Landry’s paralysis, 1818-1820. 

Lange'S coUoIdal gold reaction, 1569, 1570. 
in disseminated sclerosis, 1678. 
in syphilis of nervous system, 1569, 
1664. 

Lasgetbans, islands of, in diabetes, 430. 
structure of, 439. 
tnmoois of, 457. 

Laparoscopy, 704, 795. 

Lardaeein, 1345. 

Lardaceous disease, 1345, 1346. 
in bronchiectasis, 1174. 
in chronic tubmulosis, 1222. 
ot arteries, 1095. 
of spleen, 1075. 
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Larva mtgrans, 1515. 

Laryn^ crises, 1134. 
in tabes, 1554. 
treatment of, 1008. 
diphtheria, 102, 107. 

nerves, pressore on, by thoracic 
aaeomm, 1030. 

recorrent, in cancer of ccsophagus, 5S0. 
ebstruerioo, caoses of, 107. 
paralysis. 1132, 1136, 1530. 
abductor, 1133, 1630. 
adductor, 1135. 
bilateral recurrent, 1133. 
functional. 1135, 1136. 
in medjastioal tamour. 1301. 
total recurrent, 1133. 
signs of aortic aneurysm, 1080. 
spasm, death from, is whoopiBg-cough, i 

116. I 

8pasmsinhydrophohia,1617. i 

stridor, congenital, 1123. I 

ulceration, syphOIUe. 1128. | 

tnhercnlons. 1130, 1131. 

Laryngismus stridnlus, 1137. | 

in relation to adenoids, 1121, 1137. 
in rickets, 487. 

Laryagfris, aente, in duJdren, H23, 1124. 
acute eatarrhal, 1123, 1124. 
ebrosic, ll2tmiS8. 
membranous, 1125, 1126. 

Bdematons, 1124, 1125. 
sicca, 1127. 
spasmodic, 1124. 
strtdula, 1124. 

in relation to adenoids, 1121, 1124. 
snhUltlc, hoarseness in, 1129. 
tuberculous, li30>1132. 1212, 1214. 

Laiyngo-trschetKbmnchltis, acuto ful- 
minating, 11^. 

Laryaj, anvio-ncarotio cedema ia, 1 125. 
diphtheritic infection of, 102, 107. 
diseases of the, 1123-1137. 
lupus of, 1129, 1130. 
oedema of, 11^ 
paralysis of, 1132-1136. 
spasmodic aOections of, 1136, 1137. 
syphilis of the. 1128, 1129. 
syphilitic stenosis of the, 1129. 
tuhercnlosls of, 1212, 1130-1132. 

Lateral bands, in pha^ngilis, 607, 670. 
recess, localisiDZ symptoms of lesions of 
1653. 

ceurofibroznata of, 1553. 
sinus, thrombosis of, 1094, l&tO, 1630. 

Lathyrisffi, 41», 420. 

Latbyrus, species of, associated sritb 
poisoning, 410, 420. 

Laurence-Moon-Biedl syndrome, 010. 

Lauryl thiocyanate in pediculosis pubis, 
1459., 

Lead, abortitkeient uses of, 390. 
elimination of. 306. 397. 

acidosis in relation to, 396. 


Lead, excretion of, 391. 
for protection against X-ray injury, 
377, 37D. 

CoUe, 388, 389, 392, 395. 
encepbaJopatby, 392, 393, 390. 
in healthy urine, 391. 
occspational risks from, 389, 300. 
palsy, 391, 392, 393, 396, 1816, 1817. 
polsoolag, 388-397. 
accidental causes of, 389. 
acute, 383, 389. 

status epilepticus in, 1710. 
alcoholism predisposing to, 389. 
and atheroma. 1073. 
chronic, 330-397. 
stjoiogy of, 389, 390. 
clinicalhistoiy of, 392. 
diagnosis of, 393, 394. 
mental disorder in, 1870. 
prognosis of, 392. 
prophylaxis of, 394, 395. 
symptoms of. 392, 393. 
treatment of, 394^97. 
tetraethyl poisoning, 397. 

Leber's disease, 1521- 
type of familial optic atrophy, 1621. 

Lederer, acute hBmoiytle anaemia of, 820 , 

Leeches for pam of pleurisy, 1267. 
for paasire bjpersaua of iuog. 1189. 
inhalation treatment of taberenlosia, 
1230. 

i Leishmanial parasites, 274. 

Lelsbmanfash, 274-281. 

American dermal. 278, 279. 
post-kaU azar dernisl, 276. 

Lenticular degeneration, chronic, cirrhosis 
of hver in relation to, 730, 
bepato-, 1687, 1688. 
progressive, 1687. 

heoOgo, J505. 

Leonine lades of leprosy, 132. 

Leontiasls ossea, 1395. 

Lepothrix, 1456. 

Lepra reaction, treatment of, 134. 

Leprosy, 131-13 1. 
ictiology of, I3I. 

Aaturian, 493. 
anssthotic, 133, 1397. 
bronchial, 1162. 
cotaneoBS, 132. 
diagnosis of, 133. 
eruption in, 132. 
mixed, 133. 
nerve, 132. 
nodular, 132, 
of trachea, 144. 
pathology of, 132. 
prognosis in, 133. 
prophylaxis ia. 133. 

^mptomaof, 132, 133. 

t tieatinent of, 133, 134. 
tuberculoid, 133. 

Leptazol (cardiaxol) In heart disease, 002. 
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Leptocjlosis, 816. 

Leptpmealn^tis, 205, 1582, 1057. 

LepCJSsplrosIs, 345, 240. 
and jaundice, 245, 240. 
clinicaJ picture o£, 215. 
without jaundice, 240. 

Lesigse*^ Sign, 1803. 

Lethirgie cneephalltD, ieOS{ and tee 
Encephalitis, Icthargica. 

Leudn m urine, 1317. 

Leneocytes, 828, 829. 

Leueoeytosb, 823, 820. 
neutroph^ 828. 
pathological, cauacs of, 828. 
phyaiologicai, 829, 
etimulasts of, 18. 

Leueodennla, 1500. 
in the tropice, 1510. 
syphilitic, 209. 

Leueo-«rythrohIasUe Ansmia, 831, 822. 

Leucopenla, 831. 

primary splenic granntocytopenic, 832. 

Leucopbkla, 214. 

Leneotomy, frenial, in treatment of mcotal 
(herders, 1851. 

la treatment of lehisophrenia, 1907. 

Leokemla, 834-841. 
acute, 830-841. 
iBtlology of, 834. 
aleahsfflle, 833, 840. 
and lympbadeooma cutit, 1496. 
chxonic (ynphatlc, 837-839. 

myeloid, 835-837. 
classilicntioa of, 834, 835. 
eutls, 1490. 
eoslBQphnic, 839, 830. 
leueosenlc, 838. 
mixed, 822. 
monocytic, 835. 
myeloeylle, 835. 
relation of, to neoplatmt, 834. 
spleno-medulbry, 83.5. 
symptoms of, 835, 837, 833, 839, 840, 
treatment ef, 837, S3S, 841. 
types of, 834, 835. 

Lenkansmla, 821. 

Leukosis, 834. 

Levl-Londne syndrome, 505. 

Idee in relation to relapsing 250, 251. 
in relation to trench ferer, 310, 311. 
in relation to typhus foVer, 304, 300. 

Llce-home rebpslng ferers, 250. 

Lichen obtusus, 1489. 
pibtis, 1490. 
planus, 1489. 1490. 
annularis, 14S9. 
atrophleus. 1489. 
hypertrophieus, 1489. 
linearis, 14S9. 
verrucosus, 1480. 
serotulosorum, 1478. 
simplex ehronlcus of VMai, 1490. 
tplttuletm, 1490. 


Liebenlilcatlon in proritus, 1418, 1429, 
1433, 1433. 

of anus and vulva, 1429. 

Ligaments, fibroailis of, 1334. 

Lightning stroke, death from, 369, 371. 

injuries in, 369-372. 

LIfldaa’s disease, 1572. 

Lioea atrophies in ty^oid, 89. 

Unes dlstensm in Cushing’s syndrome, 
604. 

Ltnguatnb serrata, 351. 

LIpsmIa in diabetes, 443. 
retinalls, 443, 445. 
ivtinal vessels in, 443. 

Lipase, 765. 

LIpiodo), intrathecal Injection of, for 
diagnostic pnrposes, 1746. 
nso of, in diagnosis of bconehiectasis, 
1176. 

Upodystrophia progressiva, 463. 

Lipoid graouiomatolis, 1408. 

Infiltration in renal tumonTs, 1360. 
Lipoidoses, 860. 

Lipoma oi skin, 1502. 
pseudo-, 409. 

Lipomatoses, the, 468, 469. 

Llponatosts, nodular circumscribed, 469. 

of tbe neck, ddfuso synusetncaJ, 469. 
lisping, ISGl. 

Llssauer type of ccneral paralysis, 1806. 
Llttea’s sign m genial odbeeion, 1263. 
Little’s area as common site of epistaxis, 
1114. 

disease. 1692. 1C03. 

Uver, actinomycosis of; 190. 
acute and subacute necrosis of. causes of, 
724, 725. 

necrosis of, 724-727. 

eymptoms of, 726, 72t. 
yellow atrophy of, 725, 726; and *t« 
Liver, acute necroris of. 
ammWc-abscess of, 267, 238, 737-741. 
and stomach treatment of snicnua, 853. 
as store.honse of vitamin A, 471. 
attacks, 723. 
cancer oL 746-749. 
wtiology and pathology of, 746, 747. 
diagnoeis of, 743. 
primary, 746. 
prognosis oL 748. 
secondary, 746, 747. 
symptoms ot 747, 748. 
tnatment of, 748, 740. 
cells, rie<20tis 0^ 725. 
cirrhosis of the, 729. 
aitiology of, 730. 

Bge-inctdenco of, 730. 
alcohol in rebtion to, 333, 73(L 735. 
associated with ehronio lenticular 
degeneration, 730. 
with splenic anmnua, 701, 85). 
bmary, 729. 

compensatory portal caroolafion in, 731. 
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Liver, cirrhosis of the, dia^osU of, 734, I Liver pulse, 881. 

* replacement fibroeis of, 725. 


forma of, 729. 

Rcographical dlatribution of, 730. 
fiffimatemesia in, 609, 7.32. 
in children, 729. 
multilobular, 129 
not necessarily alcoholic, 730 
pathology of, 730, 731. 
pericellular, 729, T4I. 
perilobular, 729. 
poUona in relation to, 730. 
portal, 729. 

obstruction In relation to, 731. 
prognosis of, 733. 
symptoois of, 731-734. 
syphilitic, 741-743. 
treatment of, 735, 730. 
tuWcuIoos disease frith, 734. 
condition of, in relation to jaundice, 717. 
congestion of the, 718, 719. 
diseases of the, 713-749. 

megalocytio anssioias la, 808. 
enlarged, in aento necrosis, 729. 
in cancer, 747. 
in cirrhosis, 730, 733. 
in eoogenit&l s^hilis, 741. 
is congestloQ, 718. 719. 

Is Gaucher’s (Usesse, 899. 
in glycogen disease, 720. 
oztraeU, preparsUona of, 863. 

&brosU c(, 730. 
fuaeUoa tests, 712, 713, 719. 
gnmmta of, 741. 742, 743. 
Sobaalled,731. 1688. 
hydatid of the, 743-740. 

abscess of. 746. 

Infections of, 720-724. 
inflammation of, 721 ; and tu Hepatitis 
lesions ol, following arsphenammo treat- 
ment, S23, 22i. 

medlastino-pericardiac pseudo-cirrhosis 
of, 095. 

aeerosb of, acuto and subacute, 724-727. 
Rtiology of, 724, 725. 
diagnosis of, 726. 
in infecUrs hemtitis, 722. 
in tet rochloretbano poisaaing. 4 17, 1-5, 
in (rinitrotolaene poisoning, 413, 725. 
pathology of, 725. 
prognoM of, 725. 
sjTBptoms of, 728, 727. 
treatment of, 726^.727. 
tyrosinuria and leucinnrisv in, 726. 
nodular hyperplasia of, 725, 727, 
nutmeg, 490, 718. 

pericardiac pBeudo-cirrhoais of (ibek'a 
disease), 995. 

poisons acting on the, 725. 
primary growths of the, 749. 
pubatlng, in congestion, 719. 

in tricuspid stonosU and regurgitation, 
977. 


rot in sheep, 329. 
sarcoma of, 710. 
eecomltry growths of the, 740. 
subacute necrosis ol, 724. 725, 727. 
symptoms in bepato-Ienricolardagenera- 
tJon, 1683. 

syphilis of the, 741-743. 
syphilitic cirrhosis of th^ 741, 742. 
tumours of, 746. 

*• Uverishness/' 727. 

Loa loa, 340. 343. 

Lobectomy, W abscess of loog, 1200. 
for bronchiectasis, 1177. 
for new-growths of long, 1241. 

Lobstein, post. natal fractarc of. 1400. 
Lobsters as caoso of haetenal food pouon* 
tag, 423. 

Localisation of cerebral lesions, 1610-1653. 
Lockjaw, 63: and Tetanus. 

Locomotor ataxia, i960; aitd tae Tabes 
dorsalis. 

Loculatloo syndrome, 1668, 1749. 

Loeffler's syndrome, 820. 

Long thorocio nerve, auatomy and physU 
ology of, 17S7, 

I lesions of, 1781, 1759 
Longltadlnal sinns, thrombosis of, 1094, 
1G48. 

Lor^^Levl type ol dwarOsm, 606, 

Lerdosb in Cushing's syndrome. 601. 

I in pseudo-hypertrophjo paralysis, 1821. 

LoQSfr>bome typhus lever, 301-310. 

, Ludwig’s angina, 503 
Lumbago, 1396, 1399. 
sssoci-ated with suhorachnoid hsimor* 

I rhage, 1945. 

Ltunbago^ciaUca syndrome, 1645. 

Lumbar puncture, 43. 45, 53, 1667, 1668. 
importsaco of, for diagnosis of jnealn* 
gitis, SO. 

in apoplexy, 1937. 
in cerebro-spinal ferer, 43, 45, 63. 
ui cnccpbahtis lethargies, 1609, 1610. 
an beat hypcrpyrec*. 375. 
in bydfOcephalus, 53. 
in intracranial tumour, 1660. 
in meoiagilis, 2593,1589. 

' in post-basic meningitis, 43. 

' in orszuia, 1343. 

technique of, 1567. 

I Ltimbo-sacral cord paralysis after partori- 
I tion. 1807, 1803, 

I Lnmbo-^aeral plexus, lesions of, 1794. 

I Luminal, addiction to, 1876. 

Lung, abscess of the, 1197-1200. 

< stiology of, 1197, 1193. 

bacteriology of, 1107. 
compheations and seqnele of, 1199. 
diagnosis of. 1199. 
in bronchiectasis. 2173. 

In typhoid, S3, 87, 
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LTUse* ft'JScess of the, i&hftUtioa, llflS. 
metepncMiBODie, 1198. 
patholo^ of, 1198, 1199, 
progoQSia ot 1200. 
symptoms of, 1198, 1199, 
treatment of, 1200. 
acquired collapse of, II8S-1168. 
aeOaomyeosls of the, 1238. 
active collapse of, 1185-1187. 
acute Interstitial emphysema of, 1197. 

VKlcuIar emphysema of, 1197. 
albinism of the, 1192. 
aspergillosis of. 1236, 1237. 
alrophio emph^ema of, 1107. 
blastomycosis of, 1237, 
brown Induration of the, 1 1 79, 1202. 
carcinoma of, 1239-1241. 
carmficatioQ of, 1280. 1271, 
chronic cedema of. 1181. 
cirrhosis of, 1202. 
collapse of the. 1184-1183. 
collateral hypereemla of. 1178. 
eompettsatoiy emphysema of, 1198. 
congenital collapse of, 1184; ani see 
Atelcetuu. 

congenital cysUe disease of, 1243, 1213. 
congestion, of, as aeqnel of ioflaenza, 
180, 182. 

in heart failore, 891. 
nae of term, 1178. 
diseases 01, 1178-1284. 
dost disease of the, 1201; atd ue 
Poenmokaaioaii. 
embolism of, 1090. 1162. 
emphysema of the 1101-1197. 
aCBto-lntentllial, 1197. 

vesicular, 1197. 
etiology of 1191, 1195, 1190. 
atrophic, 1197. 
compensatory, 1196. 
complicatioos o( 1194 
course of, 1194. 
diagnosis of, 1194, U96. 
bypertropUc, 1191. 
idiopathic, 1191. 

in lelaWon to htoncho-poeumOTua, 

large-lun^. 1191-1193. 

localised, 1190. 

pathocenesis of, 1191-1193. 

pathofaEyof. 1191-1193, 1195,1196. 

prognosis of, 1194. 

secondary. ll96. 

senile, 1195. 

smalHunged, 1193, iioe. 
subcutaneous, from, sudden decom- 
pression. 300. 
substMtlve, 1191. 
symptoms of, 1193, 1195, 1190. 
treatment oi; 1194, 1105. 

Tarieties of, 1191. 

Ilbrold disease of. 1202; and au Pnl- 
moTsaiy fibrow. 


Lufig, fibrosis of, pneumokonlcria in relation 
to, 1202, 1205. 
fluke dlisease, 1241. 
fioxlonary h^eramla of, 1178. 
gangrene of, 1200-1202. 
etiology o{, 1200, 1201, 
hactenology of, 1201. 
complications and sequeho of, 1201. 
couree of, 1201. 
diagnosis of, 1201. 
following infarction, 1183. 
la broncnial obatmetion, 1163. 
in bronchiectasis, 1173. 
la thoracic aneurysm, 10S2. 
in typhoid, 83, 87. 
pathology of, 1201. 
prognosis of, 1201, 1202. 
putre&ctire products fonne<l in, 1197. 
symptoms 0^ 1201. 
treatment of, 1202. 
gnmmata of, 1238. 
honeycomb, 1173. 
hydatid disease of, 1245-1245. 
hyperemia of, 1178-1180. 
h^rlrophlc emphysema of, 1101-1195. 
hypostatic eongesUon of, etiology o{, 
1179. 

in scarlet fever, 70. 
in typhoid, 82. M. 87. 
in typhne. 305, 303. 

JaJarctlon of the. 940, 1093, 1181-1184. 

in sarcoidosis, 1495. 

Johai collapse of, U85-U87. 
lobular collapse of, 1187. 
massive collapse o£, 1185. 
mycosis of, 1235-1237. 
oew-growths of the, 1239-1241. 
oat-cellcd tumour of, 1239. 
cedema of, 1180, 1181. 
scute or hyperacute, 1180, 1181. 
chronic, 1181. 

Id acute smbritia, 1328. 
in heart falltire, 887, 009. 

Fancoast tumour of, 1240, 1241. 
pancreatlsaTlon of the, 1233. 
paiago^miasis of, 1241. 1242. 
passive collapse of, 1187, 1188. 
peribronchial fibrosis of, 1138. 
pteurogcuous clrrhosb of. 1202. 
syphDls of the, 1237-1239, 
torulosis of, 203. 

tuberculosis of the, 1207 : and aee 
Pulmonary tuberculosis, 
tumours of, 1238-1241. 

Lupus and tuberculosis of nose. 1119, 1120. 
erythemalosus, 1480, 1431. 
of larynx, 1129. 1130. 
of nose. 1119, 1120. 
of pharynx, 673. 
pemlo, 1492, 1494. 
verrucosus, 1478. 
vulgaris, 1476. 1477. 
in relation to cancer, 1477. 
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Lymph glands or nodes, cervical tuberculom. 

871, 873. 

diseases of the, 870, 871. 
neoplasms of, 872. 
stractnro of. 870. 
in Hodgkin’s disease, 873, 874. 
in sarcoidosis, iiDt. 
malignant disease of, 872. 
tnlwrculosis of, 871. 
scrolBRi, 342. 

LymphadeoiUs, acute generalised, 872. 
local, 871. 

chronic generalised, 872. 
local, 871. 

tubcrcnlous, 871, 872. 
non tnbercnlons pranulomalous, 195. 
Lymphadenoma, 873 ; and au Uwlgl^’s 
disease, 
eotb, 1406. 

Lymphadenomaious nodnles, 873, 874. 
Lymphadenosis, chronic, 837. 
lymphanglectasls, 871. 

Lymphangioma circumscriptum, 1504. 
Lymphau^tls, 871. 
caosatire organism of, 16. 
filarial. 311. 
in «i 7 Bipelaa, 21. 
in glanuers, 61. 
in malignant pustule, 60. 
in Tat>hit« fever, 253. 
in tsutangamushl disease, 203. 

Lympbatlo system, diseases, of 870-877. 

vesseb, diseases of the, 870, 871. 
Lymphatics in rat*bite fever, 253. 

Of penis in primacy’ syphilis, 200 
Lymphstlsm, 877. 

Lympboc^es, 828, 830. 

Lymphocytosis, 830. 

Lymphogranuloma beulgna (SchaumaDO), 
1402. 

inguinale, 105-107. 

Teoereum, pseudo-arthritis associated 
with. 1383. 

Lymphogranulomata of skin, the, 1492- 
1497. 

Lymphoid hyperplasia in acromegaly, 501, 
m chronic lymphatic leukxmU, 838. 
tissue changes in diphtheria, loi. 
situations of, 870. 

Lymphopatbla venereum, 105-197. 
Lymphorrbages in myasthenia gravis, 1839. 
Lymphosarcoma, 87o. 

Lyssa, 1610; and see Rabies. 

Lyssophohla, 1619. 

M. and B., 17 ; and see Sulphonaniidea. 
MacBumey’s point, 703. 

Macewea’s sign in hydrocephalus, 44. 
Macrocytes, 799. 

Macrocytic anaemias, 801. 

Macrogenitosomia, 548. 

Maculm cemlem, 1459. 

M3cule,.1412. 


Madura toot, 202 ; and ses Mycetoma. 
Madnrella as cause of mycetoma, 202. 
Magnesium trlsillcate in gastrio and duo- 
denal ulcer, 623, 624. 
filaldlsmns, 493. 

Main en griffe in progressive muscular 
etropby, 1774. 
in syringomyelia, 1762. 
in i^nar paralysis, 1793. 
sueenleate m synnaomyelia, 1763. 

Uaite, as cause of pellagra, 494. 

vitamin B, in, 477, 478. 

Malasser, pityrosporon of. 1442. 

Mai de las plntos, 1614. 

Hal de la rosa, 477, 493. 
del sole, 493. 

H^adle de Carrion, 141 ; and ses Oroya 
/ever. 

de WoHIez, 1178, 1252. 

Malaise, toxsmic, 12. 

Maiaiia, 2J4-20S. 

abdominal. 261. 

acute pernicious. 260, 201, 263. 

aitiology, 254, 255. 

algid, 261. 

benim tertian. 265. 

blackwater fever in relation to, 264, 269. 
cachexia in, 263. 
cardiac, 26], 

cerebral forms of mahgusnt, 291. 

Ceylon epidemic of, 255. 
ehraaic, 250. 

clinical types of, 2C0, 261 . 

complications and sequsle of, 293, 294. 

defioition of, 254. 

diagnosis of, 294. 

distribution of, 255. 

gastro-mtcstiiial, 291. 

history of, 254. 

iucidence of. 255. 

incubation period, 259. 

malignant tertian, 255. 

morbid anatomy of, 253, 
mosquitoes which transmit, 256, 257. 
purporic, 261. 
renal, 261. 


human phase oi^ 255. 358. 
in bloM amears, 257. 
lifu cycle of, 255, 256. 
mosQuito phase of, 256, 
staling 01, 257. 
pathology of, 258, 239. 
penticioiis, 253, 260, 268. 
prognosis of, 265. 
prophylaxis of, 265. 
quaiian, 255, 263. 
aub-tertian, 255. 
symptoms of, 259-263. 
therapy in generai paralysis, 1635, 155 
treatment of, 265-268. 

Malasseria tropica, 1514. 
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Mabttia della mlserla, 493. 

Malignant disease m relation to anaimia. 
801. 

endocarditis, 010 5 orui «e Enilocanlrtis, 
septic, 
cedema, 60. 

pQSlule, 53 ; and see Anthrax. 
Malingering, 1911. 

Malleln test for gluoden, 61. 

Malta lever, 133 : and see Undoiant fever. 
Mandelie acid preparations in coliform 
baciliua infections. 29. 
in pyelitis, 1350. 

ManganK® poUo&log, 405, 400. 

Mania, 1880-1393. 
sctiology of. 1830-1833. 
and cBtatonu contruted, 1902. 
jathology of, 1853. 
prognosis of, 1889. 

■jraptoms of, 1834-1888 
treatment of, 1890-1893. 

Mania a potu, 380, 1871. 

Man]e*depre$slTe3, Uhihty and reeponsive 
ness of, 1881 . 

Mantou's infhidermal test for tubexcsloais. 
33, 1323. 

UaragUanob eeroas for tnherculosis. 1331. 
MaruDUS in congenital enhilis, 239. 
Marble bone disease ot Albers4«hdnberr, 
821. 

Marthlafavi’UIcheU type of hamolytie 
anemia, 819. 

Marie’s delayed cortical atrophy, 1685. 
disease, 1391. 

Msrie^tmmpeU disease, 1970. 

Mannorek's serum for tuberculosis. 1331. 
Marriage, epilepsy in relat ioa to. 1713. 1713. 
bystena in relation to, 1917. 
syphiha uiteU.VWutO, 330. 

Harris’s atropuie teat for typhoid, 90. 

Mass reflex, 1750. 

Mastication, Importance of efficient, 590. 
02 1 . 

Mastoid infection in relation to einus 
thrombosis, 1094 
inflammation in measles, 149. 
symptoms in scarlet fever, 72. 79. 
MastnibaQon in relation to mental disorder, 
1903. 

Maurer’s spots in niolarud parasite, 257. 
Measles, 145-153. 
setiolo^ of, 145, 146. 
age-iacidence of, 145. 
compheationa ot 148-150. 
congenital, 145. 
convalescent serotn, 152. 
diagnosis ot 150, 151. 

German, 154 ; and tee ItubeUa. 
hemorrhagic tyj« ot 148. 
incubation period in, 146. 
infectiTity of, 1 45. 

Kophk’s spots an, 146, 160, 
mortality in, ]51, 


Measles, pathology of, 146. 
prodromal raslies in, 146, 150. 
prognosis of, 161. 
propliylaxia of, 161, 163. 
pulmonary type of. 148. 
quarantine after, 163. 
raahin. 116, 147. 
relapse in. 150. 
eeaaonal incidence of, 145. 
second attacks ot 160. 
aenun prophylaxis ot 162- 
symptoms of, I4G-148. 
toxic type of, 148. 
ticatmest of, 161-153. 
varieties of, 148. 

Meat poisoning, 97, 423. 434. . . 

tinned, ns source of bacterial poisoning, 
423. 

Mechanical Irrlbnts, dematitie from, 1433- 
1435. , ^ 

MechoUne (mccbolyl) in pntoays®" tachy- 
cardia, 928. , 

Meckel's dlverticolnm m cauee of acote 
intestinal obstructioo. 701. 
Median nerve, Icetons of, 1790-1792. 
Mediastinal awcess, 1294-1297. 

ceoie of hroncidal etcaoais, >166. 
fiaads, enlarged, 1297-1299. 

and patboJngy «. I*®®* 

disfnoeia ot 1299- * . .,,,- 

in Bodgkin’e disease. 874, 875, 1198. 

symptoms ot 1293, 1299. 
tracheal obetmetion dn® to, 1147 
treatment ot 1299. 
in pnenmokoniosis, 1298- 
tnbcrculsr. 1293. 
new-growths, 1209-I3(». 
arndiome, the, ITfto, IWl- 

MedlastlnlUs, 1294-1297. 
acute simple, 1294. 

suppurative, 1291-1296. 
chronic, 1290, 1297. 
indurative. 129C, 1297. 
Mediastlno-pericardltls, 995. 

MedlasUnnm, caremoms of the, 1300. 
causes of pressure in, 1147. 

< 7 sts of the, 1302. 
diseases of the, 1294-1302. 
emphysema of the, 1297. 
gangrena ot 1290. 
hydatid cysts of, 1303. 
malignant tumours of the, 1289, 1300. 
sarcoma ot 1300. , 9 aa 

secondary malignant growths of, 1300- 
1302. 

simple tumours of the, 1299. 
Uedltemnean ansmia, 816. 

fever, 138 ; and ace tjndolant fever. 
Medulloblastoma, 1571, 

MegaeoIOD, 693. 

aitiology and pathogenesis ot 694-096, _ 
complications ot 699. 
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He^olon, in adalu, 694, 69d, 699. 
in childKD, rarity of, 694. 
mechanum of pr^uction of, 604, C93. 
prognosis of, 09S, 699. 
syioptoins of, 61)6>698. 
treatment of, 699, 700. 

Hegalerylhema epldemicum, 3)3. 
Megaloblasts, SOO. 
tle^Iocephaly, 1393. 

Megalocytes, 800, 

Hegaloejlle aotemla, sni. 
filegatocytosls in pemieioua aiumnia, 800 
Mehnarto’s eontra-toxln for tuberculMu. 
1231. 

Melnicko reaction in ayphilw, 209. 

Melsena, GOO-611. 

Deonatoram, 618, 843. 

Melancbolla, 1880 ; and «e Cenrcagton. 
InTolotleoal, 18S2. 

Uelanla Ubertlna in relation to hetem- 
nfayidiuts, 332. 

in relation to naragoiiimlasia, 330. 
Melania in luemocnromatosis, 736. 
Blelanodeimta, 1506. 

Melannria, 1313. 

Melantule leveri 269 ; and ate Blactorater 
fCTtf. 

Melioidosis, 134. 135. 

Heatmne, labe, due to itreptoeocd or 
paeosooocd. 101. 
in acute tonsllUtis, 663. 

In diphtberU. 100, 101, 102, 103. 106. 
107. 663. 

in mueo<membTaaous colic, characters 
of, 673. 

in Vincent's angina, 106, 666. 
of thrush. 657. 

on throat In scarlet fever, 67, 7). 
Hemonr. 1811. 

Menapblboae, in hemorrhagic states, 843. 

in meliena neonatorum. 8tS. 

Mdniire'a disease, 1635-1637. 

Meningeal bsnorrbage, 1643. 
syphilis, 1650, 1651. 

tumours in relation to compression of 
cord, 1749. 1780. 

Meningioma. 1671, 1672. 

Menlngtsm, 47, 1901. 

Meningitic syndrome, the, 1644. 

Meningitis, 1882-1591. 
acute srohilitic, 1660. 
anthrax oacillna causing, *1684. 

basal, syphilitic, 1656. 
benign aseptic, 1689. 
blastomyeotie, 203. 
carcteomatosa, 1572. 
clsasifieation of, 1583. 
epidemic cerebro-splnal, 37 ; and ate 
Cerebro-spinal ferer. 
gonococcal, 1584. 
m erysipelas, 21, 22. 
in scarlet fever, 73. * 

InSuenza), 49, 192, 1584, 1585. 


Meningitis, leptospiral, 249. 

Pfeitfer baculos, 40. 
plague, 137. 

pneumococcal, 49, 15S3, 1684. 
cerebro-spinal fluid in, I5S3. 
in lobar pneumonia, 1231. 
pcst'hasle, of In/a&ts, 43, 44. 
purulent, from screw-worm, 333. 
pyogenic, 1534, 158). 
rheumatic, 1591. 

septic, from linns thrombosis, 109). 
serosa eircnmscrlpta, 1751. 
serous, 1501. 
staeptoeoecus, 40. 

suppurative, from bone disease, 1684. 
syphilitic, 1567. 1689-1591, 1660. 
adult. 1590. 

basal, symptoms of. 1658. 
cerebro-spinal fluid in, 1590. 
iofanltle, 1590. 

taberenlous, 49, ISSS-ICSS; and aee 
Tuberculous mcmngitis. 
lyphoid, 49, 85. 1591. 

Meningococcal arthritis, 1374. 

septlesi^, chronic, 1374, 

Menlngoeoeel, Gordon's grouping oC 39. 

in cerebro-spinal flmd, 39, 43, 45, 46. 
HeolngoeoeetB, S9. 

“carriers,” 1, 39. 

is blood. 41, 42. 

in post-besio nenlogitis, 43. 

meniogitU, cerebro-ipin^ fluid in, 45, 46 

eepticemia, 13. 

serum reactions of the, 39. 

typos of the, 39. 

Menlngo-eDcepbaUtls, 1657, 1864. 

IQ mumpe, 176. 

Me&lngo>myeUtU, S3rphibtic, 1670-1672. 
Meningo-typhold vanety of typLojd fever, 
85. 

Menopausal arthiltU, 1377, 1335. 
Menopause, 547, 546. 
changes in body fat at. 465, 466. 
in leUtJon to idiopathic hypochromic 
ansmia, 804. 

ia relation to mental disorders, 1879. 
Menstrual disturbances in melancholia, 
1881. 

in rheumatoid arthritis, 1308. 
Menstruation in relation to mental disease, 
1879, 1881. 

vicarious, 609, 1114, 1169. 

Mental age, 1926, 1929. 
and bodUy Illoess, refatioasnip betrreea, 
1836. 

defectives, ©dneationai and social care 
of, 1847. 

personality of, 1926. 
deficiency, 1924-1931. 
tttiology of, 1925. 

bodily’ anomalies associated with, 1928. 
claasification of. 1926. 
diagDOsit of, 1928-1931 
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HeotAl deflctenef, menUI tesU in, 1028- 
1931. 

BjmpUiinB of, 1938>1028. 
treatment of, 1931. 
disorders, 1835-1931. 
associated inth alcoholism, 1370-1874. 
vith barbitorate poisoning, 1876. 
with bromide intoxication, 1875, 
1876. 

with castration, 1879. 
with cerebral tnmonr, 1863. 
with duld'hoaring, 1879, 1881. 
with chronic alcoholism, 333, 1870- 
1874. 

with cbmacteric, 1870, 1833. 
with cocainiam, 1675. 
with deeeneratire and hereditary 
brain disease, 1859-1864. 
with disseminated sclerosis, 1863. 
with drug addiction, 1874, 1876 
with encephalitis Icthargica, 1806, 
1867. 

with endocrine disorders, 1376,1870. 
srith epilepsy, 1869, 1870. 
with exhaustion and InanJtioa, 1877. 
with bead ininnea, 1868, 1809. 
with hysteria, 1913. 1914. 
with imcctloos and exhaostire <tis- 
orders, 1876, 1877. 
with infections toxemias, 1876. 
with intoxications, 1676-1376. 
with intracranial tumours, 1868. 
with lactation, 1879. 
with menopause, 1879. 
with menstruation, 1879, 1881. 
with metabolic disorders, 1877, 1878. 
with morphinism, 1874, 1875. 
with paruysis agitans, 1868. 
with psxtwtiou, 1879. 
with pregnancy, 1879, 1881. 
with pnmrty, 1879. 
with pnerpennin, 1670. 
with Schilder’s disease, 1868. 
with senibW, 1856-1863. 
with sexnaf epochs, 1879. 
with syphilis of central nerrons 
system, 18&4-1860. 
witn trauma, 1868, 1869. 
with Tisceral disease, 1880. 
bodily disease in relation to. 1836, 
causu therapy in, 1846, 1847. 
cerebral artenal disease and hyper 
tension causing. 1862-1864. 
classification of, 1852-1855. 
conTulsion therapy in, 1851. 
course and prognosis of, 1844, 1845. 
effect of war upon incidence of, 1813. 
1844, 1816. 

endocrine factors in, 1830. 
extrinsic causes of, 1839-IS44. 
heredity and constitution in, 1837- 
1839. 

intrinsic oanses of. 1836-1839. 


Mental disorders, mental experiences in 
relation to, 1841-1844. 
organic, general description of types 
of, 1835-1859. 

physic^ experiences in relation to, 
1840, 1^1. 

treatment of, 1818-1830. 
prophTlactie treatment of, 1845, 1846. 
sexnaf instinct in relation to, 1843. 
treatment of, 184^1853. 
experiences in relation to mental dis- 
orders. 1841-1844. 
hygiene, 1845, 1846. 
states, bodily correlates of, 1836. 
tests, 1926, 1929. 

Uepae^e in flagellate diairhcea, 293. 

in malaria, 366, 267. 

Hetalgla parssthetlea, 1795. 

Hertnjlal diuretics in heart disease, 903, 
904. 

inunction for cerebral ^hilis, 1639. 

for syphilis. 237. 
pobonlng, 402-405. 
acBto. 402. 403. 
chtonic, 403, 404. 
inenUl duordere in, 1876. 
prepantlons for treatment of syphOls, 
237. 

stomatitis, 223, 403, 404. 
treatment of syphilis, toxic symptoms 
after, 228. 

of syphilitio infants, 240. 

Mercuric chloride, lethal do» of, 403. 
Mercury compounds, organic, poisoning by, 
405. 

emptions, 403, 1463. 
faimlnate, poisoning 1^, 404. 
in syphibtjo Tsscnlar disease, 1067. 
intramuscular injection of, in syphili*, 
228. 

intraTenoua injection of, 227. 
preparations, insoinble, m syphilis, 223. 
toxic effects ot, 22S. 

'eapour lamp, in treatment of rickets, 489. 
Herozoltes of malaria parasite, 256. 
Menalylum (salyrgan) in heart disease, 904. 
MesaortIUs in relation to aneurysm, 1077. 

eyphihuc, 207. 1010. 1066, 1077, 1094. 
Mesaiterltls, 1065. 

HtseaUn Intoxication, 1894. 

Heseuterle eysti, 772. 
glands, affections of, in kala-asar, 275. 
in tnbercnlons peritonitis, 788, 790. 
in glandular fever, 314. 
in typhoid, 82, 87. 
in undulant fever, 139. 
calcined, in tuberculous pentomtis, 
790. 

thrombosis simulating intestinal obstruc- 
tion, 703. 

tuberculosis of, 783. 790, 672. 
veins, thrombosis of, 749. 

Meso-cardla, 1002, 1009. 
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UcteboUs disorders in relation to mental 
health, 187T, 1878. 

UetohoUsiD, basal, 431-433. 
in lelation to obesity, 466. 
methods of estimating, 431. 
thyroid in relation to, 431, 466, 468, 
469. 

discasea of, 431-469. 
is exophthalmic goitre, 515, 166. 
in relation to epilepsy, 1699. 
in relation to nrffimia, 1338. 
salt, in relation to nephrosis, 1322, 
sex glands in relation to, 466. 
skin eruptions duo to errors of, 1483, 
1484. 

spleen in relation to, 857. 

HeUlUe poisoning irom eontamination of 
food, 421. 

Sfelazoa, diseases doe to, 326-358. 

Heteorism, 66. 

Methamoglobln in urine, 270, 1312. 

Helbamogloblnsmla, 826. 
and sulphamogloblnsmla, 826. 827. 
familial Idiopathic, 827. 

Uetbyl chloride, poisoning by, 416. 
mercoiy compounds, TOlsoning by, 405. 

Hethyiene-blDe, effect o^ on urioe. 1314. 

Meulengracht diet, 611. 

tfeuse ienr, 310. 

Mlerocephalie typo of Idiocy, 1693. 

BDerocoecus easteUanU, U56. 
eatarrbalb, In bronchitis, 1149, 1152, , 
1169. 

in acute tracheitis, 1133. 
in brocchO'pneumoQia, 1256. 
in relation to influenza, 179. I 

tetragenus inscuto bronchitis, 1149. 

Microcytes, 799, 

MleroiUarb malays, 340. I 

streptocerca, 1510. | 

Microgyria as cause of mental defect, 1925. 

Micromelia tetaUs, 1402. 

Micropsia, 1871. 

Mlerosporos audoolni, 1448. 
tnrfur, 1455. 1514. 
tnlnutisslmum, 1456. 

MletnriiiOB, frequency of, in anoxamia, 30C. 
in cl^nio nephritis, 1331. 
in c^lifonu infections, 2d, 
in diverticulitis, 691. 
in beat hyperpyrexia, 374. 
in pyelitis, 1348. 
in trench fever, 312. 
in tuberculosis of kidney, 1353. 

Mld»brain, localisation of lesions of, 1548. 

Midge blt», 351, 352. 

Migraine, 1100, 1717-1720. 
aUoIogy of. 1717, 1718. 
diagnosis of, 1719, 1720. 
symptoms of, 1718, 1719. 

mental, 1870. 
treatment of, 1720. 

BUkuUcs’s disease, 838, 877. 


MUIatla, rheumatio, 318. 
rubra, 1416, 142g. 

MlUaiy tubercles in peritoneum, 760. 
tubercnlosb, acute, 35, 36, 1191. 
chronic, 1191. 

Mliltun, 1600. 

Milk as cansa of bacterial food poisoning. 
420, 423, ^ ^ 

In leUthntatBbercaldr infection, 31, 36. 
spots sn pericardium, 992. 
eitamin content of, 471, 473, 474, 478, 
479. 

MUroy’s disease, 1113. 

Mimesis, 1556. 

Mltbane, oU of (mono-nitro-benzene), 412. 
Mitotyphos, 290-301. 

Hites as transmitters of disease, 296, 297, 
351. 

in relation to teutsugainushi disease, 206, 


Mitral diswe, 935. 

symptoms of cardiac fsilnra in, 972, 
973. 

Incompetence. 960, 062, 973, 974. 
stenosb, 903, 970. 973. 
teliology of. 070. 
disgnosis of, 972. 
dilatation of left auricle in, 963. 
electrocardiagram of, IWl. 
hsemoptysis in, 970. 
hypertrophy of left snricle In, 963. 

of T^bt ventricle in, 963. 
in relation to pulmonary iuleTCulosis, 
1208, 1225. 
normuni in, 971. 
pathology of, 970. 
pn^osu of, 972, 973. 
pnlso in, 970. 
relative 973, D7J. 
surgical treatment of, 079. 
symptoms of, 070. 
tnrombosis in, 1093. 
systolic murroox, B!gni£cance of, 971, 
valve, button-hole. 070. 
chiefly affected in endocarditis, 94S. 
congenital lesions of, 1001. 
funnel-shaped, 970. 

Holes, 1504. 

SfoUllies ossium, 1397; ond tee Osteo- 
malacia, 

MoUusenm contaglosom, 1499. 
flbrostun, 1502. 

Moloney toxoid test for diphtheria suscepti- 
bility, 109. 

Honaldl drainage in pulmonary tuber- 
culosis, 123i. 

Monckeberg’s medial sclerosis, 1071, 1072. 

HongoUsm, 1925. 102S. 

Mongoloid type of idiocy, 1928. 

MonUia affecting lungs, 1237. 
skin. 1454, 1455. 
psOosIS, 669. 

Monocytes, 82S, 836, $57. ^ 
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Monocytic angina, 313. 

Monocytosta, 830. 

Mano-nltrobeoxeno polscoing, 412. 
Mononncleosls, acut«, 830. 

Infectious, 313. 
ia glandular fever, 314, 316. 

Monople^ in cciebro-apinal ferer, 44. 
Mood, in anxiety eiates, 18SQ. 
in mental depression, 1885. 
lability of, in mama, 1884. 

Moon’s teetb, 23S. 

Moral defectiveness, 1035, 1036, 1827. 

eHects of morphinism, 1874. 

MorbUlI, 14S ; and tee Meaalca. 

Morbns caducens, 1706. 
eeruteus, 1005. 

coxiesenliis(ofhip), 1374; aitd»eeOsU>a- 
arthritis. 

maeolosos hmmarrli^cin of IVetlhof, 
845. 

Morphine, idiosyncrasy to. 385. 

poisoning, acute, 38^ 385. 

Morphinism, 1874, 1875. 

Morphea, 1400. 

Morton’s disease, 1308. 

Morvaa's disease, U16, 1763. 

Mosquito bites. 351, 352. 1095. 
worm, the, 353. 

Mosqnltoes ae eonveyen of aoeqnlto worm, 

in relation to denne. 193. 
ia relation to filanasii, 340. 
in relation to malarial infectlan, 254-256. 
in relation to yellow fever, 188, 191. 
meoeores for control and destroctnm of, 
265. 

of malari.1, the, 256, 257. 

Mother of pearl tumours, 1573. 

Motor area, leeions of, localulng eiem of, 
1544. 

neurons disease, 1771 ; tee Progreeeivo 
muscular atrophy, 
symptoms in hysteria, 1912. 

Mountain sickness, 365. 

Mouth affections in syphilu, 211, 214. 
diseases of the, 550-557. 
examination of, 650. 
in scurvy, 4S1, 463. 
lesions in agranulo^toeis, 832. 
in pellagra, 495. 

tertiary syphilitic lesions ot 214. 
Mouth'breathlng in adenoid^ 1121. 
in relation to bronchids, 1149. 
to tracbcitis, 1133. 

Movements in echizophienia, 1901. 
Involuntary, m chores, 1726, 1726. 
in Fncd^ch’s ataxia, 1683. 
in encc^hatitis lethar^ca, 1612, 1613, 

post hemiplegic, 1647. 
perverse, m cerebral diplegia, 1693, 1684. 
Mucin, test for, 1300. 

Mueo-membranous colic, 673. 


Moeor mucedo infecting lungs, 1237. 

Mucous patches, 211. 

in congenital syphilis, 238. 
of larynx, 1129. 
of pharynx, 671. 
plaques, 671. 

Mucus in colitis, 670. 680. 
in gastric secretion, rdlo of, 589, 503. 
in stools, diagnostic importance of, 645 
in Btoob in muco-membranous colic, 673. 
in urine in eofiform Sections, 28. 

MngU eephalns in relation to hstoro- 
pbydiasis, 332. 

MQUer reaction for syphilis, 209. 

Mumps, 174-178. 
etiology of, 174, 
complications of, 176. 
diacDOsis of, 177. 
patDolo^ of, 176. 
prognosis of, 178. 
symptoms of, 175. 
treatment of, 178. 

Mnnena bite, 358. 

Murmur, Austin Flint, 972. 

Graham Steele, 969, 971, 976. 

Murmurs, canllae, 948, 958-960. 
dlSStoUo, 968, 971. 978. 
pr«-systellD, 947. 971, 972. 


pre-srsiBuc, vii, 

systolic, 97^ 074, 975, 978. 981, 984. 

Muscarine poisoning, 419. 

Muscle, Zenker’s degenention of, 83, 805, 
1389. 

Muscles, diseases of, 1820-1834, 
voluntary, inffammstion of, 1389, 1390. 

Muscular atrophy in acute potiomyehtis, 
1625. 

in dystrophia myotonies, 1826, 1837. 
in lead palsy, 1817. 
in synn^myelia, 1763. 
neuritio type, 1782. 
of chUdren, progressive spinal, 1785, 
1786. 

peroneal, 1782-1784. 
progressive, 1771-1762. 
changes in tho myopathies, 1820. 
dystrophies, diseases, 1820-1834. 

types of, 1820-1824. 
dystrophy, pseudo-hypertrophic, 1821. 


rbeumatism, 1384-1389. 

Mushroom poisonlog, 418. 

as cause of hepatic neerosia, 724. 
Mussels as cause of bacterial food-poUot 
423. 

as source of infection in typhoid, 61. 
Mustard gas as cause of dermatitis, 1424. 
in relation to bronchitis, 1154, 
tracheitis caused by, 1133 
Mutism, hysterical, 1012. 

treatment oC 1916. 

Myalgia, 13S5, 1386. 
epidemic, 325. 326, 1336. 
in tnebiniaais, 345, 1390. 
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Myasthenia gravis, 162^1833. 
etiolcpgj’ of, 1829. 
diamosis of, 1831, 1832. 
ocmar palsy in, 1623. 
pathology of, 1829, 1830. 
pharyngeal paralysis in, 1519. 
symptoms of, 1830, 1831, 
treatment of, 1832, 1833. 

Mycetoma, 202, 203. 

Mycobacterium leprs, 131. 

Mycoses, the, 197-203. 

the p^monazy, 1235-1237. 

Mycosis fuDgoIdes, 1406. 

Mydalelne, a ptomaine body, 422. 
Mydriasis, 1624. 

Myellnoelasis, pcrirascular, 1605. 

Myelitis, acute mhilitic, trararremo, 1070, 

1671. 

sub-acute and chronic aypMlltic, 1671. 

1672. 

dUIuse, with optic nearitis, 1681. 
Myeloblasts, 831, 833. 

Myelocytes, 829, 835. 
in ansmia pseudo-lenksmica intantatn, 
824. 

in diphtheria, prognostic eigniHeance of, 
104. 

la lenco-erythrohUsUc aosmia, 821. 
la whooping-congb, 114. 

Myeloma, osmatosenoos, 140.7. 

multiple, 822. 1405-1408. 

Myelomalacia cordis, 1073. 

Hyeiomatosb, 1405. 

Myeloselemb, 821. 

U^Iosls, chronic leuhsmfc, 835. 

Myiasb, 352-354. 
dermal, 352. 
intestinal, 354. 
llnearb, 161S. 
treatment of, 353, 354. 

Myocardial damage, heart-block os en 
indication of, 041. 

degeneration, atheroma in Tclation to, 

.1073. 

auricokr dbiillatioB due to, 030, 033. 
hypertension in lefetion to, 1029. 
in relation to angina pectoris, 1010. 
Myocarditb, 979-985. 
acute simple, 9SO-9S2. 
chronic, 983-OSa. 
diphtherial, OSO, 981. 
rheumatic, 318, 080. 
suppurative, 979. 
toric, 14. 
tuberculous, OSO. 

Myocardium, abscesses in. 978. 
chronic dbease el, 083-088. 
degeneration of, in ooronarr diseaae, 
082. 

diseases of the, 979-091. 

latty degeneration of the, 985, 988. 

InflltraUon of, 987, 038. 
flbrosb of, 983-988, 1011, 1073. 
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Myocardium, importance of condition of, 
in propioeis, 804. 
in aortic incompetence, 969. 
in relation to heart failure, 884, 892, 894. 
ayphihs of. 983, 1011. 

Myoclonus, 1731, 1732. 
epilepsr, 1709. 

Unverrlcht’s, 1700. 

Myoldema, 1210. 

Hyoklmia, 1778. 

Myoma ol skin, 1502. 

Myomalacia contb, 1025, 1073. 

Myopathic atrophy, 1820. 
face, 1826. 

Myopathies, the, 1820. 

Myosls, diagnostic signifieanoo of, 1624. 

postioe, 1549. 

Hyositb, 1389, 1390. 
dermato-, 1390. 
non-iupparati»c, 1389, 1390. 
ossificans progressiva, 1390. 
oappuratirc, 1389. 

Myotonb, atrophica, 1826 ; and tee Pystro- 

X ' ja myotonica. 

, 1828, 1829. 

Myotonic reaction of Erb, 1828. 

Myzmdema, 520-623. 
mental disorders in, 1878. 

KttVf, 1603-1503. 

in hereditary harmorrhagic telsogiectasu, 

Nsevo-eaRlnoma, 1504. 

Magana, 281, 282. 

Nalb, eciema of, 1430. 
favusofthe, 1454, 
lesions of, due to arsenic, 1463. 
psorlasb of, 1487. 
ringworm of the, 1463. 

Nanukayaml dbease, 245. 

Napier's aldehyde test In kala-uar, 276. 
Naphthalene, cblorinated, poisoning by, 417. 
Narcolepsy, 1716, 1717. 

Nares, plugging the, 1114, 1116 
Nasal esusn of asthma, 1167, 1171. 
diphtheria, 103. 

feeding, in affectfee dieorclcre, 1892. 
irritation, as eymptom of mtrscranial 
tumour, 1678. 

obstruction from adenoids, 1131. 
septum, erosions of, 1114. 
gununa of, 1118, 1119. 
syphilitic perforation of, 1119. 
Naso-puryox, diseases of the, 112<>-1122. 
Nauheim treatment of cardiac disease, 693. 
Naunynb sign in cholecysUtU, 753. 

Nausea, 603. 
hysterical, 604. 

Necator amerieanus as human parasite, 346, 
347. 

Neck, actinomycoais aOecting, 209. 

^dlty of, in cerebro-spinal fever, 40, 42, 
47, 49, 
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Necrosis of bone in leprosy, 133. 

of finger tips in RAjmaud'a disease. 1100. 
NegatlTlsm in aehizophrenia, 1808, 1901. 
Negri bodies, 8. 

in rabies, 8, 1617. 

Negroes, immunity of, to yellow feTcr, 3. 
8iclde>cclled anaemia in, 816. 
tabcrcnlosia among, 32. 

NelU-Uooser reaction u fiea typhus, 295. 
Nelson bed for postural drainage, IICO, 
1176, 1200. 

Nematodes, diseases due to. 339-350. 
Neo-arspbenamlne, 219. 

Neosalraisan, 210. 

Nephrectomy in renal tuberculosis, 1354. 
in unilateral hydronephrosis, 1359. 
in unilateral pyonepKmis, 13W. 
NephriUs, acute, 1324-1329. 

in methylciilonde poisomng, 416. 
ascaris, 349. 
ehrottle, 1330-1330. 
defeetiTB adinstmeat to water supply 
in. 1333. 

(primaty type), 1331-1336. 

(seeofldiry typo), 1330-1334. 
parenehymtous, 1330. 
dauification of, 1318. 
lamUlal haemorrhagic, 1335. 
glomerular, in septic endocarditis, 952. 
glomerulo-tubular, 1318. 
gooty, 460. 
bematuna in, 1311. 
hsmoRhaglc, in glandular fsrer, 316. 
high blood prossnre m, 1009, 1101, 1336. 
nausea in, 603. 
pericarditis in, 991. 
pruritOB in, 1417. 
skin diseases in relation to, 1324. 
NephroUtbUsIs, 1354. 

Nephropexy, 1366. 

Nephioptosb, 1363. 

Nephrosis, 1320-1324. 

Nephro-sclerosis, benign. 1339. 

malignant, 1336. 1337. 

Nephio-typhold yariety of typhoid fever, 85. 
Nerve, auditory, 1534. 
axlUaiy, 1794. 

cervical sympatheUc, paralysis of, 1626, 
1527. 

cochlear, 1534. 

common peroneal, 1795, 1796. 
eleventh, affections of the, 1539- 
facial, 1630-1634. 
femoral, 1791. 
fifth, 1637, 1523. 

symptoms of lesions of, 1627, 1529. 
fourth, paralysis of, symptoms of, 1522. 
glosso-pnaryngeal, 1537. 
hypoglossal, affections of the, 1640. 
lateral femoral cutaneous, 1794. 1795. 
long thoraele, 1787. 
median, 1790-1792, 

mosoulo-cntaneous, 1793. ' 


Nerve, ninth, 1537. 
obtnrator, 1794. 
olfactory, and tract, 1618, 1610. 
optic, anatomy of, 1519. 
phrenie, 1787. 

radial, pamljrsis of, 1780-1790. 
recurrent laryngeal, in relation to 
paralysis, 1132, 1133. 1131. 
roots and nerve trunks, local lesions of, 
1786-1707. 
sciatic, 1795. 
seventh, 1630-1534. 
sixth, anatomy, 1622. 
spinal accessory, affections of the, 1539. 
tenth, anatomy of, 1537 ; and see Vagus. 
Shirfj anaton^ of, 1523. 

paralysis of, symptoms of, 1623. 
tfbial, 1796. 
trigeminal, 1627, 1628. 
twelfth, afTectlons of the, 1540. 

anatomy of, 1540. 
nlnar, anatomy of, 1792. 

lesions of. 1792, 1703. 
vagus, anatomy of. 1638. 

lesions oC 153S. 1539. 
vesUbuIar, of. 1634, 1635. 
Ncrve-dealness, 1634. 

Nerve lesions, local, treatment of, 1766, 
1767. 

roots and nerve trunks, laslens of. 
1786-1797. 

Nerves, auditory and vestibular, symptoms 
of lesions of, 1634, 1635. 
cranial, affections of the, 1518-1540. 

S phiLtic paralysis of, 1690, ' 

o-motor, affections of the. 1522-1636. 
peripheral, lesions of the, 1785-1797. 
recurrent laryngeal, pressure on, by 
aortic aneutysm, iOSO. 
Mervfr-snture, 1795. 

Nerve-tissue, selective action of toxins on. 
3. 

Nervous dyspepsia, 606. 608. 
system, congenital syphilis of, 1672, 1673. 
diseases of the, 1618- 
syphllls of the, 1660-1673. 
mental disordera associated with, 
1854-1866. 

virus diseases of. 1603-1637. 

Neuralgia, glossopharyngeal, 1529, 1637, 
1538. 

Intercostal, 1SC6. 
post-herpetlc, 1616. 

Irigemloal, 1528-1630. 

Neurasthenia, 1866. 

alimentary disorders in relation to, 16S0. 

and movable kidney, 1366. 

and trench fever, 312. 

bladder, 27. 

ozaluno crises in, 1316. 

sypbiUtle, 1864. 

vtseeivptosls in relation to, 777. 

Nenilne, a ptomaine body, 4^. 
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Neorltb. alcoholic, 1SI2, 1813. 
arsenical, 400, 1813. 
assocht&d with arthritis, 1787. 
brachial, 1386, 1337, 1795-1800. 
causing laryngeal paraljais, 1134. 
wrvico-occipital, 1798. 
diabetic, 444, 1816. 

diphtheritic, 1814; and ac I'areij^b, 
diphtheritic, 
dysenteric, 132. 
influenzal, 182 . 

IntersUtlal, 1797, 1708. 
moltjplo diphtheritic, 1814, 1815. 
of eacral nlezns, 1791. 
peripheral, 1808 ; and ttt PoIyncuritU. 
retrO'buIbar. 1620, 1521. 
scarlatinal. 74. 

Nearo*llbrcijna of skin, 1603. 
Nenro*flbroiaata in lateral recess, 1673. 

spinal, 1760. 

HenroObromafosb, 1668 . 

Kearo>nbrosltb, 1707. 

Henroma, plexifbnn, of ekin, 1602. 
Nenromyelltb optica, 1681. 

Nenropathle sdema, 469. 

Neuropcletla, 689, £95. 

Neuroses, TosomotoF, 1106-1113. 

Nenresb, colon, 673, 674. 

Tegetatlve, 320 ; and su Fink disease. 
Neurotoxlns, snake, selective action of. 336. 
Keorotroplc vims of herpes zoster, 1615. , 

of yellow fever, 188. 

Neutropenia, 831. 

malfgnaot, 833. i 

Neutrophilia, 638. 

Ntacln, 477. 

Nicotinic acid (viUmin E]I, 477, 478. 
NIcottramIde in ulcerative stomaUtts, 556. 
NIemaaa-FIck's disease, 867. 
Nleht-bUndness, 473. 

Nlghbhade pobonlng, 419. 

Night starts in cardiac failnre, 903. 
sneab in ^olmonary tuberculosis, 1214, 

treatment of, 1234, 1233. 
terrors in adenoids, 1121. 

Nihilistic delusions, 1800. 

Nikethamide in heart disease, 902, 

Nipple, Paget's disease of the, 1499, 1509. 
Nipples, eczema of, 1429. 

Nbsl bodies, disappearance of. In progres- 
sire muscular atrophy, 1772. 
Nitrites in anginal attacks, 1022. 

Nitritoid crises after use of arsphenamiae, 

222 . 

Nitrobenzene, jioisoning by, 412. 

Nitrogen excretion in urine, 1283. 
retention in acute nepbritis, 1308. 
saturation of tbsuea with, the essential 
in caisson disease, 335, 336. 
solubility of, in fat, 333, 335. 

Nltro-pmsslde test for ketenuria, 418, 1295. 
Nits, 1467. 


Noeardla tenob, 1436. 

Nodal extra-systole, 922, 023. 
rhythm, aunculo- ventricular, 878, 929. 
electro-cardiogram of, 1014. 

Nodes, jnxta-arUcular, 244, 245. 

Nodular circumscribed llpomatosb, 469. 

goitre with hypertbyroidism, 519. 
Noddles, ilbro-siuerotic, in spleen, 830. 
fibrous, 1389, 1392. 
m ebapba, 303. 

in skin in Hodgkin’s disease, 842. 
leprotic, 122. 

subcutaneous, m Umiaait, 314. 
subcutaneous rheumatic, in children, 
202, 013. 

Homa, 656. 

in measles, 149, 153. 

Nominal deficiency, 155S. 

Nomograph, Boothby and Sandiford’s, 432. 
Normoblasts. 800. 

Nonnocytes. 709, 600. 

Nose, affections of, in glanders, 61. 
diseases of the, 111^1120. 
iQpuBof the. 1110, 1120. 

I syphilis of the. 238, 1118, 1119. 

' tubercolosis of, 1119-2120. 

nlceratioiu of, 11 ) 8 , 1116 , 

Notechls seutatus, 357. 

Nothsagel's syndrome, 1543. 

Novatsan, 2)0. 

NovarsenohilJoD, 2J9. 

Novasnrol in heart disease, 904. 

Novostab, 210. 

Nociear ophthalmoplegia, 1523, 1548. 
Nucleus pulposus, hemiatiOD of, 1802. 
Nummular sputum, 1152, 1213. 

Nutmeg liver, 490, 718. 

Nyctalopia, 472. 

Nystagmus in acute pobomyebtis, 1624. 
in cerebellar spopbzy, 1633. 
in cerebellar lesions, 1650, 1603. 
in cerebral diplegia, 1694. 
in disseminate sclerosis, 1677. 
in Friedreich's ataxia, 1683. 
in hydrocephalus in children, 1594. 
in ll^Dieiu B disease, 1536. 
in sobscute combio^ degeneration, 1769. 
in syriocomyeba, 1762. 
in treocn fever, 311. 

Oat-celled tumour of bronchi, 1160, 1164. 

of Jung, 1219. 

Obesity, 405-463. 
sUology of, 465. 
basal metabolism in, 466, 46S. 
diet in. 467. 

endocrine aspects of, 466. 
heredity in, 465. 
in Cusl^g's syndrome, 601. 
pathology of, 405, 466. 
pituitary in relation to, 488. 
pregnancy in relation to, 466. 
tawl termescy to, 465. 
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Obesity, eex glands in relation to, 460. 
sex-uddence of, 465. 
symptonu of, 467. 
thyroid la relation to, 466, 468. 
treatment oi^ 407, 46S. 

ObJect-bllDdaess, 1058. 

Obsessional disorders, 1918*1922. 

and achizopbrema contrasted, 1904. 
ideas or images, 1010. 
impulses, 1010 
niminatiOQ, 1020. 

Obstetrical paralyses, 1806-1S0S. 
Obstruction, intestinal, aente, 700-706. 
li«m embolism of mcse&tcric artery, 
705, 1097. 

in anal achalasia, 606. 

in aecariasis, 349. 

m cancer of the colon, 6S7, 668. 

in Croha'fl disease, 678. 

peritoneal adhesions m rdatJon to, TttO. 

peritonitis complicating, 785. 

Obturator nerve, 17 Ih. 

Oeelpltal Iobe,absceaB of; 1602. 

localising signs of lesions of; 1645. 
Ocenlt blood, diagnostic sigmScanee of, 618, 
610. 

in stools, examination for, 645, 646. 
Oeenpatienal palsy, 1737. 

treatment of neotal duorder. 1847, 1648. 
Oehroaosls in alkaptonuria, 1313. 
in carboluna, 1314. 

Ocular changes in hypertension, 1071, IIOQ, 
1101 . 

disorientation, rdle of, in seaaieknosa, 
307. 

nerve palsies, causes and vorietiea of, 
1622-1524. 
conjugate, 1524. 
nuclear. 1523. 
supranudear, 1624. 
symptoms ui aortic aoeurysm, lOSO. 
in cerebral syphilis. IGi^. 
in chorea, 1727. 
in Friedreich's ataxia, 1684. 
in myasthenia grans, 1830. 
m subacute cojubined drzeueration. 
1769. 

in tuberculous mcniogitu, 1587. 
Oeulogyric crises in encephalitis Icthamica, 
1613. 

OBtdMnttor nems, aHectlons ol, IBW- 
1626. 

Oddi's sphincter, achalasia of, TO. 

in relation to biliary crises, 761. 

Odor phthisicus, 1213. 

Odour from skin in measles, 147, 
in small.pox, 161, 
from typhus patient, 307. 

(Edema, etiology efr 1321. 
angio-nenrotic, 1106-1108, U6S. 
glottidls, 1107, 1125. 
hereditary, 1113. 

in heart failure, 887, 8S9, 908, 909. 


(Edema, malignant, 60. 
nephritic, cause of, 1321. 
neuropathic, 469. 
pseudo*. 469. 

(Esophageal obstruction, 581, 585. 
spasm, 674. 670, 577. 678, 584. 

Ulcer, 6S2-584, 

varices in cirrhosis of ItTcr, 733, 735. 
(Esophagitis, acute, 531. 

acid, and msophageal ulcer, 582. 
chronic, 682. 

acid, and esophageal ulcer, 582-584. 
(Esophagoseopy in du^osis of ulcer, 531. 
(Esophagostomlasis, SIS. 
(Esophagoslomuin aptostomum, 346. 

stephanostomum, 346. 

(Esophagus, aneurysmal pressure on, 1081 
cancer of the, 5B5-5S8. 
diseases of il^ 673-588. 
diverticula of, 580, 581. 
nonnol. 573 

spasm of the. 674, 676, 577, 578, 584. 
stricture of th^ 534, 585. 
ulcer of, 682-5^. 

(Estms ovis, 353. 

Ohara's disease, 02 : ondaeeTulsrsnus. 
Oldium albicans, the fungua of tbnuh, 657. 

infecting lung, 1218. 

Oleothoru, 1233. 

OUaetory nerve and tract, 1518, 1519. 
Ollier's disease, UOS. 

Onchocerca eecutlens, 343. 
tumours in bead, 313. 
volvulus as s homan parasite, 343. 
Onchocerciasb, 343, 344. 

Onychia, Tacrine treatment of, 10. 
Ophidiasis, 355. 

Ophthalmoplegia, ehronle progresstve exter- 
nal, 1523, 
esophthal^c, 615. 
in ^cken*pox, 173. 
in encopbafitlB letliargica, 1611. 
in migraine, 1710. 
m ta^, 1664. 
nuclear, 1523, 1546. 

Ophthalmoseople changes in lidney disease, 
1310. 1323, 1231, 1532. 1337. 
in optio atnphy, 1521. 
u) paptUcedema, 1519, 1520. 
in retrobulbar neuritis, 1520. 
m ayphihtic vascular dkease, 1067. 
Oplstbore^ sinensis, 331. 

Opisthotonos in ceret«o*epiDal fever, 33, 39, 
4L 

in hydrophobia, 1586. 
in post- wie meningitia of infrusU, 41. 
ot Infants, cervical, 30 ; emd *te Alenin- 
gills, posU basic, of infants. 
Oppenhetm's dbease, IS24 ; aiidaes Amyo- 
tonia cosg^ta. 
sign in enaBlio parapl^ia, 1742. 

I Opsonic index, the, in relation to tubercle 
• bacillus, 35. 
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Optic atrophy, 1621, 1622. 
eonsemtiye, 1522. 
diabetic, 1621. 
familial, 1621. 

from Drsenical preparations, 16G9. 
in accessory-sinus suppuration, 1117. 
in actomcealy, 501. 
in cerebral diplegia, 1094. 
in familial spastic paralysis, ICSO. 
in mumps, 177. 
in oxycep^ij, 1402. 
in relapsing feter, 252, 
in subacute oombined degeneratton. 
1769. 

in syphilitic arteritis, 1007. 
in tabes. 1664, ]G68, 1669. 
in tricblorethylcno poisoning, 417. 
primary, 1521. 
retrograde, 1621. 
syphilitic, 1521. 

chlasma, localisation of lesions of, 1651, 
1652. 

nerte, the, 1510. 

aflections of the, 151&-1622, 

Heurltli, 1630. 
in chiekca.poir, 173, 
in malaria, 263. 
in typhoid, 88. 

thahmus, lesions of, localuisg signs of, 
1647. 

OraisepsU, 550-554. 

as caose of diorrhcca, 653. 
as cause of ccsopliagitis, CS2. 

OS cause of parotitis. 650. 
in relation io arthritis, 1368, 1371. 
to chronie gastritis, 653. 
to dental cann, 552. 
to gastrio ulcer, 653. 
prophylaxis of, 650. 
rceulta of, 653. 
treatment of, 564. 
xerostomia a cause of, 539. 

Orbicularis palpebraruni, the “ ultimum 
rnoneos *' of faeiAl muscles, 1532. 

Orbit, arterio-venous aneurysm of, 1057, 
JOSS. 

Orchitis, filarial, 341, 342. 
in congemtal syphilis, 238. 
in mumps, 176, 178. 
in paratjrphoid fever, 98. 
in small-^x, 163. 
in typhoid, 88. 
in typhus fever, SOS. 
in undulant fever, 139. 
syphilitic, 214. 

Oriental sore, 279-281. 

Oroya lever, 141, 142. 

Orplment, 393. 

Oitbopncea in cardiac failure, 88.5. 

Osler-Vaqnez disease, 825 j on<f s« Po>y' 
cythsbmia, 

Ostelid deiormacs, 1393-1395. i 

fibrosa cystica, generalised, 627. I 
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Osteitis fibrosa diffosa, 527. 
focal, 1S06. 

in tertiary syphllw, 213. 

Tsdiatios, 379. 

Osteo-arthritls, 1374-1378. 
etiology of, 1374, 1375, 
diagnosis of, 1376, 1377. 
patholo^ of, 1375. 
prognosis of, 1377. 

^rmptoma of. 1375, 1376. 
treatment of, 1377, 1378. 

Ostco-arlhropathy, fa^rtrophle pulmonary, 
1391, 1392. 

following empyema, 1277, 
in bronchjectMis, 1174. 

Osteochondritis syphilitica, 233. 

Osltoclasloms, 1396, 

Osteoclastomatons tnmoors in byperpara- 
thyroidiam, 627. 

Osteoeopie pains, 211, 213. 
in goundou, 243. 

Osteogenesis imperfecta, 1400, 1401. 

Ostcogenetle myeloma, 1396, 

Osteomalacia, 1397-1400. 
in Idiopathic steatorrhocs, 1400. 

Dstco-myebUs, py»mia jo, 14. 

Osteophytes in osteo-arthritis, 1376. 

10 relation to rhenmatold arthritis, 1368. 
in spondylitis, 1364. 

Osteoporosis circumscripta, 1304. 
congenita, 1400. 

ID hyperparstbyroidism, 628. 
in idiop.'ilhic stestorrbera, 667. 
in Sti^e dihcase, 1382. 
m syTingomyelis, 1763. 

Osteopsathyrosis, 1400. 

Osteosclerotic anemia, 821. 

Ostium primum, persistence of. 1002. 
secundum, persistence oi^ 1002. 

OUlls media in congenital eyphiUs, 23S. 
in diphtheria. 106. 
in uiuacnzs, 161. 
in hala-azar, 276. 
in a>essles, 149. 
in mumps, 177. 
in fineumomo, 1261. ^ 
in relation to meningitis, 1585. 
in scarlet fever, 68, 71, 72, 77, 79. 
in small-poz, 163. 
eeptic thrombosis in, 1094. 
suppurative, m glandular fever, 315 . 

in typhoid, 88. 

Toceino treatment of, 19. 

OtorrbiEa in scarlet fever, 72, 79. 

OnatoinC/ 899. 

Ovalocytosis, 817. 

Ovaritis in mumps, 176. 

Oxalate of lime calculi, 13.>.7, 1.3.76 
crystals m unne, 1316. 

Oxalurta, raoseaof, 1315 . 
crises of, 1 350. 

Oxophenarslne, 219, 220, 226. 

Oxycephaly, 1401, 1402, 1023 
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Oxygen deficiency, effects of, 3C6, 360. 

Ill Iruiiohitie, 1163, 115-L 
m carbon monoxide poiimning, 40t>. 

Ill cardiac failure, 906, 907. 
in treatment of jmemnonia, 1235. 
poisoning from compreeaion, 361. 
satiimtion of artcnal and venous Uood, 
364, 365. 

under pressure. toMcity of, 361. 
Oxyhsmoglobln in plRSuiii in Llnclnrater 
fe\-er. 270. 

Oxytocin, 600. 

Oxyuxls vermIcuUrls, 349. 

Oysters os cause of baetmal food |«t3oiiing. 

in relation to typhoid infection, 8], 04. 
Oz?ena, 1140, 1141. 
syplulitie, 213, 1113. 

P.A. factor in relation to permcious and 
mcgaloc^-tie onatcuas, SO^ 807 
’■ Pace-maker” of the heart, 878. 
Pachydermia laryngls, 1127, 
Paebyaeningills, 16S2, 1.58.3. 
syphilitic, 1689. 

Paget's disease, 1303; ni'd see Usteitls 
defonnaDS. 

of the nipple, 1409, 1600. 

Pahvant valley fever, 63. 

Pains, kghti^g, 1661, 1602, 1667. 1738. 
1741, 1743. 

osteoconie, in sj'phdu, 3ll, 313. 
pcccoroiol, 111 acute periisrditis, 993. 
in aortic di.<ease, 967 
in corduo strain. 916. 

Palate, arched, in adcnoida, 1131. 
soft, dipbtheritio paralysis of, 1814. 
syphlbtic perforatfOD of, 314. 
lUceratioD of, in gangosa, 241 
in yaws, 243. 

Palmar fascia, llbruus of, 1386. 

Palpitation. 911, 913. 
in acute endocarditis, 947. 
in cardiac failure, 883, 009. 
m Qraves’s disease, 614. 
in thyrotoxicosis, ICOl. 

Palsy, Bell's, 1631-1533. 
cruft. 1737. 

Eib's, 178S. 
lead, 18IG, 1317. 
occupation, iffr. 

s hfl lii n g, 1721 ; and se; Paralysis agitans. 
Paludism, 234. 

Pamaqulo, (plasmoquine), S67. 

Panarteritis, 1071. 

Pancarditis, 943. 

Paneoast tumour ol lung, 1240, 1241 
Pancreas, acute necrosis ol, 706-707. 
carcinoma of. 772-774. 
diseases of the, 704-774. 
fibrosis of, m infants, 770. 
hydatid of, 771. 
iu mumps, 176. 


Pancreas, iu relation to carbohydrate iiieta- 
bolisin, 763. 

to glycosuria. 439, 440, 705. 
to jaundice, 764. 
secretions of, 7W. 
sabaente necrosis of, 7C7, 768. 
syphilis of the. 770. 

Pancreatic caJcDll, 768, 770, 771. 
coiie, 769. 
eysU, 771,772. 

digestion, deficient, atooU in, TO-i. 
duets, anatomy of, 704. 
ferments in intaatinfs, ficces, and unno, 
763, 

Juice. 764. 

Pancreatitis, acute hsmorrhagie, 765. 
chronic, 768, 7C9. 

chronic, in relation to gall-stones, 760, 
708, 769. 

jaundice m, 713, 768, 769. 
ia mnmps, 170. 

Panmyelo^thy, 811. 

PannJcQlltls, 1384, 1385. 

Panophthal^Us In smoU'pox, 163. 
Pantothenic add, 477, iii. 

Papatad fever, 193. 193. 

Papillitis in cerebro-spinal fever, 46. 
PapUIedema, 1619, 1630. 
in aceesMiy ilnus suppuration, 1117. 
insD(emjs, 1676. 
in cerebral aberess, 1601, 1603. 
in cerebral syphilia, 1007, 1633. 
in ccrebro>spm»l fuver, 41, 43, 47. 
in cbloroms, 840. 
m encephshtls lotliargica, 1612. 
m hypertensive enwphalopathy, 1639, 
1640. 

in uitracraniiU tumour, 1575, 1376, 1578. 
in Dicaxles, 150. 
tn meningitis, 1670. 
m raumpe, 177. 
in oxycephaly, 1403. 
in relation to vision, 1520. 
in renal disease, 1576. 
in suppurative encephalitis, 1601. 
in toxemic kidney, 1319. 
in tuberculous meningitis, 1587. 
oplithalmoscopio appearances in, 1319, 
1520. 

optic atrophy folloKing, 1322. 
results of^ 1533. 

Papule, 1412. 

Fataccntesls in oadtea, 793. 
in cancer of peritoneum, 793. 
la chtQCue nephrite, 1334. 
in lulierculouR peritonifbi. 791. 
pericardii, 094. 

thoracis, indications for, 127.{. 
methods of, 1273, 1274 
pulmonary cedema in, 1I8(), 1271. 
PoriesUiesla, 1416 
m Landiy's paralysis, 1818, 1819. 
in subacute combined degeneration, 1763. 
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ParagangUoma, 545. 

Paragonimiasis, 330, 331. 
of lungs, 1241, 1242. 

Paragoolmus weslenaanl, 350. 

Parakeratosis, 1427. 
in paoriasid, 14S5. 

Paraldehyde, ad^ction to, 1870. 

Paralyses, localised, in herpes zoster, 1 B 16 . 
toxsmic, 12. 

Paralysis, acute ascending, 357, 1818. 
odvance of, in Landiy'a pamlvsla, 1818. 
181D. 

agitans, 1720-1724. 
mental disordeta in, 1868, 
symptoms of, 1721-1723. 
alternate, 1548. 
hracUal plexus, 1708, 1799. 
conjugate, 1624. 
crossed, 1543. 

diphtheritic, 103, 111, 1512, 1813. 
due to Uck.bitea, 350, 351. 
familial periodic, 1833, 1634. 

spastic, 1685. 
flaccid, diagnosb of, 1912. 
hysterical, 1012 . 

JuTenlle general, 1673. 
latilcKgtosso>pharyDgeaI, 1775. 

Landry's, 1818 j anj tee Landry’s 

^ paralysis. 
laryBgeal,jl32, 1136. 1139. 

Varieties oL 1133, 1135: 0”^ see 
Isiryiureal naralrsis. 
lead. 302. 393. 1810, 1^17. 
local, in. diphtheria, 1814. 
obstetrleal, 1806-1803. 
ociilo-motor, 1622-1524, 
of aLCommodalioft la diphtheria, 1814 
of cranial nerves m encephalitis Ictli&r 
gica, 1011, 1012. 
of dlaphisgm, 1293. 
of soft palate, 1814. 
of stcmomaetold, 1539. 
of tiapczios, 1539. 
pharyngeal, bilateral, 1539. 

umlstrcal, 1638. 
progressive hulftar, 1775, 1770. 
pseudo-hypertrophic, 1821. 
simple, as an epileptic fit, 17D4. 
spreading, acute, conditions causin' 
1818. 

Todd’s, 1635. 
toxsmic, 12 . 

Paralytic symptoms, 1541. 

ParamphlstormasISf 320. 

Paratnyoclonus multiplex, 1731. 

Parangi, 240 ; and see Yaws. 

Paranoia, and allied sl«fe^, IW7, 1908 , 
alcoholic, 1872. 
involutional, 1801. 

Paranoid form of schizophrenia, lOOi. 

Paraphasia, 1557. 

Paraphrenia, 1902. 

Paraplegia, congenita! spastic, 1693, 1694. 
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Paraplegia, flaccid, in subacnto combined 
degeneration, 1768, 1770. 
general management of, 1747. 
m caisson disease, 332. 

‘‘in extension,” 1741. 

•* in flexion.” 1724, 1741. 
m Hodgkin's ^scasc. 875. 
in soMcute combined tlcsencralwn, 
1768, 1770. 
senile, 1759. 

spastic, m comp^e^8^on of the cord, 1741. 

phenomena of, 1741, 1742. 
treatment of, 1747. 

Paraplegic rigidity, 1693. 

Paraprasla, 1535. 

Parapsoriasis, 1487. 
en gouCfes, 1487. 
eo plaques, 1437. 
lieheooldes, 1487. 

Parasites, dermatitis due to animal, 1456- 
1461. 

Parathormone in hypoparathjToldiam, 531. 
ut tetam*, 531. 

Parathyroid glands, anatomy and function 
of, 527. 

atrophy of, 533. 
diseases ot the, 527-532. 
effect of removal, 529, 539. 
hypertrophy of, 627. 
in relation to eolcinm metabolism, 627 
629. 

InsofllcieDey, effecu of, 530. 
tetany, 529. 

Paratbnoidectomy, effects of, 529, 530. 

in relation to tetany, 630. 

Paratyphoid *• carriers,” 1, 2, 97. 

fever, 90-98. 

Para-variola, 162. 

Paresbasd rigidity m ccrchral(1iplcg{a,16U3. 
dysartima in, 1561. 
general, 1051. 
lit chorea, 1727. 

Parietal lobes, abscess of, 1602 

localising signs of lesions of, IS44. 
Parklmonism as a sequel of cnccpbaJitb 
lethatgica, 2823. 

(naoganesc ^xiisooing as cause of, 1876. 
ptyahsm m, 558. 

Parkinson^ disease, 1720 ; and tee I’araly- 
sis agitans. 

Paronychia, diphtheritic, 1442. 

ParoUd glands, non-lnfecUve recurrent 
swelimg or, 660, 631. 
soppuration, 177. 
swelling in mump?, J74, 175. 

ParodUs, 174, 659. 5CCl. 
acoie^ 559, 5G0. 
letiology of, 569. 
epidemic. 174 ; uik/ see 6Iuiii]>-'. 
m baciUiity dyseuterj’, 122. 
in lobar pneumonia, 1251. 
in parntyphofd fever, 93. 
in amall-pox, 163. 
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Parotitis, in ^hoid, 06, 80. 
in tyjihus fever, 308. 
infections. 174 ; and tee lilumps. 
infective but non-contagious, 177. 
subacote, 559, 560. 

Paroxysmal headache, 1717. 
taebycardla, 635-629: and ne Tachy. 
cardia. 

PaiTots as transmitters of psittacosis, 186, 
187. 

Parry’s disease, 513. 

Partitas for tuberculosis, 1231. 

PartnriUon, mental dieordcra of, 1876. 
Paschen, elementary bodies of, in vaccinal 
lesions. 167. 166. 168. 

Pastenrella pestis, 135. 

Pastla’s sign m scarlet fever, 68. 

Patch test of sensitiveness, 1433. 

Paterson's graduated exercises for tuber- 
niTosis. 1239. 

(so-ealled Plumrocr-Vinsonl syndrome, 
675, 676. 
letiolOCT of, 805. 

PaUiogenleity of parasitic organisms, 1. 

variatiooa in the, 2. 

Paul's test for email pox, 166. 

Panl-BuDDell reaction in glandular fever, 
310. 

in rubella, 156. 

“ Pea*soup stools ” of typhoid, 83. 
PectorUogule aphonlqae, 1371. 

PedleoU, forms of human, 1457. 

In Rlation to impetigo, 1 (36, 1457. 
to trench fever, 310, 311. 

Pedlcslosls, 1457-1459. 
capitis, 1457. 

in relation to ectht’ma, 1437 
pnbls, 14*8, 1450. 
veatlmentorum, 1437, 1438. 

Pel-Ebsteln type of pyre^, 874. 

Peliosls rheumatiea, 68, 848, 654. 

Peliagra, 493-497. 
atiology of, 494. 
diagnosis of, 406. 

mental ej-mptoms of, 4U3, 490, 1877. 
pathology of, 491. 
prognosu of, 490. 
prophylaxis of, 477, 490. 
symptoms of. 495, 490, 
treatment of, 4^, 497. 
vitamins m relation to, 477, 478. 
Pellagra sine pellagra, 490. 

PeMc deformity in idiorathie steatorrhaa, 
C67. 

floor, weakness of, m relation to vis- 
ceroptosis, 776, 777, 778. 
viscera, dropping of, 777, 

Pemphigus, 1472-1474. 
acute, 1472. 
bacteriology of, 1473. 
ihronic, 1472. 1473. 
foUaeeus, 1473. 
neonatorum, 1436, 1437. 


Pemphigus, syphilitic, 239. 

vegetans, 1474. 

Pendeh sore, 279. 

Penicillin, lo, 11. 18. 

dosage, 11. 

in sgranulooytosis, 834. 

in amcebio dysentery, 290. 

in anthrax, oO. 

in cerebro-spinal fever, 61. 

in empyema, 1278. 

in gonococcus infection, 24. 

in septic endocarditis, 055, 957. 

in ap&ochietosis icterohasmorrliagica, 2 19. 

m syphilis, 218. 

ointment, in impetigo contagiosa, 1430. 

in sycosis barbai, 1441. 
susceptible and insusceptible organisms, 

Penis, granuloma of, m schistosomiasis, 333. 
herpettform ulcers on, m lymphopathia 
venereum, 100. 

papillomata of, in rhinosporidiosis, 205. 
pruritus of, in diabetes, 443. 

^phibtic herpes of. 215. 

Pentnucleotide, 18. 

ID sgTsnulocytosLi, 833, 834. 

Pentose, 445. 

Pentosoria, 456. 

Pepsin, 689. 

Peptic esopbagilis and ulcer, 582. 

Peptone u desensitising agent, 1108. 

ID urine, 1311. 
injections in ustbma, 1172. 

Perforating olccB, in leprosy, 132. 

in peroneal muscular atrophy, 1784 
m tabes. 1665. 

treatment of, 1669 
of feel in diabetes, 444. 

Periadenitis in Ij mpbopathiv venereum, 106. 
Periarteritis, 1065. 

nodosa, 1069, 1070. 

Feri-artluiUs, 1334. 

Pericarditis, acute, 091-997. 
chronic adhesive, 095-997. 
constrictive, 097. 
exudato in, 991. 092. 
flbrinoas, 093. 
friction sounds in, 094. 
hsmorrhagie, 992. 
mediastino*, 995. 
myocar^tis associated with, 979. 
purulent, 092, 994. 
rbcomatic, 318. 
sero*&br1non5, 991, 993, 994 
tubercular, 099. 
varieties of^ 092. 

Pericardium, adherent, 995-997. 
diseases of the. 991-999. 
effusion into, 994, 997, 997, 099. 
new growths of, 1001. 
nyphiiis of the, 1010. 
tubereuJosli of. 999. 

Perichondritis of tracheal cartilage, 1140. 
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Pericolic suppuration, Jl. coli, in, 28. 

PerfcoIHts, 20. 679. 

PerihepaUtb, 787. 

In cancer, 747. 
in cirrhosis of liver, 732, 
syphilitic, 742. 

Pennephric suppuration, epidemic, 1351. 

Perinephritis and perinephric abscess, 13.51. 
1332. 

Peri-nenritls, 1381, 1387. 

Periodontitis, chronic, 551. 

Periostitis, in congenital syphilis, 239. 
in paratyphoid fever, 08. 

In seconibry syphOia, 211. 
in tertiary 8j*pmlia, 213. 
in tj-phoid, S3, 00. 

Peripheral nerves, disorders of, 1786-1831. 
neuritis, ISOS; end «e« Folyncnritts, 

Periphlebitis, 1000. 

Perisplenitis, 732. 787, 801. 

Feristakis, gsstric, in pyloric obstroction, 
696. 630. 
in colon, 641, 
in small intestines, 041. 
rcTcreed, 697. 

Tkihle. 697, 037, 704. 

Peritoneal adhesions, 788, 790. 
in relation to owtruction, 700. 

Peritoneoscopy, 704, 795. 

Peritoneum, cancer ol, 701, 702. 

dbeases of the, 780-703. 

Peritonitis, 780-701. 
acute, 730-787. 
tetSology of, 78D-782. 
diagnosis of, 785. 
geoenllsed, 782. 763. 
prognosis of, 783, 780. 
spreading, 783. 
symptoms of. 782-785. 
treatment of, 780, 787. 
adhesions due to, 7^. 
chronic, 787, 788. 

obliterative, 788. 
fibrous tuberculous, 788. 
gonococcal, 784. 
m teuto appendicitis, 709,_710, 
m acute suppurative gastritis, 013. 
in paratyphoid fever, 93. 
in relauon to acuta iatestJnal ohstrue- 
tion, 703. 

in ulcerative colitis, C82. 

indications for operation in, 786, 787. 

malignant, 747, 791, 792. 

paths of infection in, 760, 781, 783, 784. 

pelvic, 784. 

perforative, in typhoid, 8t, 87. 
pneumococcal, 783, 784. 
staphylococcal, 781. 
streptococcal, 784, 78.7. 
tuberculous, 788. 
adhesive or fibrous, 788. 
tttiology of, 788. 
ascitic lorm of, 788, 789. 


Peritonitis, tuberculous, diagnosis of. 790. 
In cirrhosis of hver, 7.14. 
loeulatcd, 78S, 789. 
obliterative, 783, 790, 
path of infection in, 788. 
symptoms of, 789, 700. 
treatment of, 791. 

Peritonsillar abscess, 73, 604. 

Peridehe, 693. 

** Perles,” Laennec’s, 1167, 11G9. 

Pernicious anaemia, 800 : and «ee Ana>nii.-i, 
pcmicions. 

Peroneal muscular atrophy, 1782-1784. 
foKoving measles, 150. 

Perseveration, 1.500, 

Personality, as showing tendenty to mental 
dmrdcr, 1838. 

dissociation of. m hysteria, IDI3, 1014. 
hi^Btcricali 1D09, 1010. 
in schizophrenia, 1901, 1902. 
psychopathic, 1022-1024. 

Pertussis, 1 12 ; and see Whooping .cough. 

Pes cavus in cercbnil diplegia. 1001. 
m famihol spastic parmysis, ICSC. 
in Friedreich's ataxia, 1683. 

1 in peroneal muscuUr atrophy, 7183. 

' In eyrlBgomrelia, 1762. 

Pestb. 135; ona #re Plagne. 
minor, 137. 

Peteebls, in heat-stroke, 373. 
in plague, 136. 
in eentic endocarditis, 032. 
in spirochetosis ictcTobemorrhagica, 348. 
in typhus, 307. 
in wnooping.coucb, 113. 
in yellow fever, 190. 

Petecolal rash in measles, 147. 
in fcarlet fever, 68, 71. 
in typhus, 307. 
of emalJ.poT, 158, 101, 1C6. 

Petit mat, 17W. 

Pfelirer's bacUlus, 16, 179. 1152. 

meningitis due to, 49, 1584, 15S3. 
phenomenon, 5. 

Pbmoehromocytomas, 516. 

Phagedena, tropic-il sloughing. 1613. 

Phagedenic ulceration in syphilis, 213. 

Phagocytic cells, rOIe of. in red cell destruc- 
iJcm. 799. 

Phagocytosis in relation to tetanus, 61. 

In the spleen, 8.>7. 

P hak oma, loot. 

Pballla, 418. 

Pharyngeal hyperssthesla, 509, 570. 
pantyris, 1538, 1814. 

(onsU, 1120. 

Pharyn^tis, acute catarrhal, 667. 
acute septic, 568. 
atrophia 570. 
chronic, 609, 570. 
grantdar, 570. 
lateral, 670. 
sleca, 670. 
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Pharyngo-laryngllls, septic, 112'>. 
Pbaryngo^tesopbageal sphincter, achalasia 
of. 674, 676. 

Pharynx, ducasea of, 667-573. 
cUverticnIa of, 680, 681. 
lupus and tuberculosis of, 573. 
syphilis of, 671, 572. 

Pbenazone, skin eruption duo to, 1483. 
Phenobarbitons, addiction to, 1870. 
PhenoI-phthalelD, skin eruption due to, 
1463. 

Phenylenedlamlne poisoning, 413. 
Phenyl-hydrazine in polycytbsmia, 82C. 

toxic clTccts of, 826. 

Pbenyllcetonuria, 1928. 

Philip’s ckssification of tiiliereutar staffeit, 
1224. 

Phlebllb, 1000-1092. 
classification of, 1090. 
gouty, 461, 1000, 1091. 
m relation to embolism, 1002. 
in relation to thrombosis, 1000, 1091. 

infection m relation to, 1000, 1091. 
Qon.suppuratire, 1090, 1091. 
plastic, 1090, 1091. 
post-operatiTc. 1001. 
puerperal, 1091. 
suppurative, 1001. 
traumatic, 1090. 
t^bold, 1001. 

Phlebogram, 8S1, 882. 
auricular ware in, disappearance of, in 
aorienkr fibrillation, 930. 
Phlebotomus fever, 193, 193. 
noguebi, 141. 
papatasU, 102 

as possible rector of oriental sore, 279. 
sargentt, 279. 
vemicanim, 141. 

Phlegmasia alba dolens, 1091. 

Phlyctenular conjunctivitis with odenoids. 

1121 . 

ulceration in measles, 149. 

Phobias. 1919, 1920. 

Pbonatlon, laryngeal ili!>onlcrs of, 1133- 
1137. 

Phosphatase, plasma, increased in hyper- 
parathyroidism, 628. 
measurement of, 713. 

Phosphates, in urine, 1.105. 

Fhosphatie calculi, 1355. 

Fhosphaturia, 1305. 

Phosphorus content of blood lu tetany, 530* 
metabolism in Lrpcrpantfayroldism, 628. 
plasma, Increasedin uypoiKiratbyTOiduin, 

pobonlng as cao<e of bepatie necrosis, 
725. 

fatty heart in, 983. 

Photophobia m cerebro-splnal fever, 40. 
itt measles, 146, 162. 
in tuberculous meningitis, 50. 
in yellow fever, 190. 


Phnnlc nerve, nnaioiuy and I'hjsioIoKy of, 
1787. 

evulsion of, 1177, 1200, 1233. 
PMhfrlosls, 1458. 

Fhthlrius, spedea infesting man, 1457, 
1458. 

Phthisis, 1207 s and tee Pulmonary tuber- 
culosis. 

ab hmmoptod, 1212. 
eool-miner's, 1203, 
gold-miner's, 1205, 1207. 
quartz-miner's, 1201. 
ayplulitie, 123S 

Physical therapy in mental disorders, 
1850-1852. 

in osteo-artbritis, 1377. 
in rheumatoid arthritLi, 1309. 
in spondylitis, 1381. 

Phyfin, 472, 

Plan, 240 : and see Yaws. 

Sols. 27S. 

Cayenne, 273. 

nck-NIemann’s disease, S07. 

Pick’s dementia, 1801, 1862. 
disease, 86], 991. 
syndrome. 095. 

Piedra, 1516. 

Pigment calculi, 767. 
ngmentary nsvt, 1504. 

Pigmentation in Cushing’e syndrome, 504. 
in fanmoehromatoeis, 736, 737. 
in yaws, 243. 

of skin after use of silver preparation!', 
1463. 

anomalies of, 1505, 1506 
in Addison’s disease, 634, 5.35. 
m arsenical eruptions, 1403, 1403. 

poLsonisc, 400. 
m Gsuchers disease, 800. 
in Hodgkin’s disease, 874. 
in kala-azar, 275. 
in leprosy, 133. 
in prilagra, 405. 
in scratch eruption. 1433. 
in aplenlc aa%mU, SOI. 
in Still’s disease. 1383. 
in syphilis, 209. 

Pin worm, 349. 

Pink disease, 326-328. 

Plata, 1614. 

Pirquet’s test for tuberculosis, 35, 1233. 
nstol shot sound in aortic incompetence, 
968. 

Htressln, 500. 

in diabetes insipidus, 511. 

Pituitary cachexia, 507. 
extracts, effects of, 500, 501. 
gland, 600. 
anterior lobe, 600. 
basophil adenoma of, 603-605. 
diseases of, 600-512. 
hormones of, 600, 601. 
in relation to obesity, 460. 
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Pituitary gland, in relation to ik>lvuriii rimI 
polydipsia, 610. 
to metabolism, !l42. 
localisation of lesions of, IS.’iL 
mental disorders in diseases of. 18T8. 
1S70. 

posterior lolto of, 60(1. 
tnmours of, 1651, 1672, 1673. 
di/Terential diagnosis of, IS79. 

Fltultons cat&nh, 1167. 

Pltultrin in relation to sngur mctabolk^m. 
4-12, 

inliibitorj' action of. on diiireeis .510. 
130S. 

Pityriasiform dermatitis, 1438. 

Pityriasis rosea, 1488, 149'J. 
rubra, 1474. 

pilaris, 1487, 1488. 
simplex, 1427. 
versicolor jn tronjra, 1514, 

Plague, 135-138. 
abortive, 137. 
letiolog)' of, J3'», 
nmhahtory type of. 137. 
anginal, 137. 
bacillus of, 133. 
bubonic, 13G>138. 
ccUnJo-cutaneoua type of, 137. 
cerebral, 137. 
complications of. 137. 
diagnosis of, 137. 
iDcnbatlou period of. 140. 

■ Intestinal type of, 137. 
mortality in. 137. 
pathology of, 130. 
pneumonic, 130, 137. 
prognosis of, 137. 
prophylaxis of, 137. 
septlcsmic, 130. 
scrum treatment of. 138. 
symptom* of, 135, 137. 
tonsillar, 137. 
treatment of, 137, J3S. 
types of, 130, 
varioloid, 137. 
vfsicular, 137. 

Planorbis bolssyl in relation to achhto- 
Bomiasis, 333. 

Cisnosus in relation to fascioliasw, 330. 
metldjensls in relation to schlstoxo- 
missis, 333. 

Plant poisons, effect of, on skin, 1423. 

Plantar fasel^ llbrosis of, 1387. 

Plants, poisonous, 410. 

Plasma bilirubin, 71.3. 
phosphatase, 713. 
proteins, 713. 

Plasmacytoma, 1405. 

Plasmodium falciparum, 35.5, 257. 
malarig, 235, 257. 
ovale, 255, 257. 
vivax, 253, 257. 

Plasmequlne in malaria, 207. 


Plasmoquine, toxic symploins afifr, £67. 
Pleocholia in malaria, 238. 

Pleara, aetinomyeosh of, Uftn. 

B. coll infection of, 28. 
earrinorua of, 1200, 1291. 
diseases of the. 1261-1270. 
ilmpsy of the, 1279 ; and ten Hydro- 
thorax. 

endothelioma of, 1290, 1291, 1300. 
hydatid disease of. 1289. 
hydrops of the, 1279 ; and «« Hydro- 
thorax. 

in pulmonary tuberciiloBis, 1211. 
uijuiy of, 1292. 

malignant lamoars of. 1200-1292. 
sarcoma of, 1290, 1291. 
simple tumours of, 1290. 

Pleural effusion in primary atypical 
pneumonia, 12(>3. 
effusions, snomaloos, 1274. 
characters of, 1269, 1272, 1275. 
chylous and other milky, 871, 1283, 
1284. 

La^fflortbagic, 1230-12S3; aiid eee 
Ha?morrhagic pleural effnsions. 
m malignant dtva.se, 1281, J29I. 
Pleurisy, 1264-1279. 
acute dry, 1264-1267. 
acute fibnnoos, i264->1267. 
as a tubercular mamfesUtion, 1212. 
chronic dry, 1SC8. 
ciaasiffcatton of, 1264. 
diaphragmatic acute dry, 1267, 1268 
I eosinoplitl, 1272. 

bemorrbagie, 1260, 1281. 
m lobar pneumonia, 1250, 1251. 
m relation to toherculosis, 1211, 1212, 
1214. 1221. 1265. 
interlobar dry, 1268. 
plastic, 1264-1267. 
primary dry, 1204, 1265. 
purulent, 1274-1279 i ami ace Gmjiyeina. 
secondary dry, 1263. 
sero-nbrinous, 1269-1274. 
etiology of, 1269. 
compbeations and sequelai of, 1271. 
diagnosis of, 1271-1273. 
pathology ot^ 1269, 127U. 
prognosis of, 1273. 
symptoms of, 1270, 1271. 
treatment of, 1273, 1274. 
rrilb effusion, 1269-1274. 

PleuriUs, I26t ; and ttt Pleurisy. 
Fleorodyaia, 1266, 13S6. 

ep/deazle or Inltetloas, 325. 

Pleurogenoos cinbosis, 1202. 
Pleuro-cesophageal Dstuls, 1276. 1277. 
Plearo-pneumonla, 1243. 

Flombltres colonlo Irrigation, 29. 633. 
Flomblsm, 3S9, 1640. 

piummer-Vinson (Pateraon’s) syndrome, 
S76, 803. 

PneDmaturls, 1316. 
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Pneurao-bacJlIus of Friedlander in aeate 
tracheitis, 1138. 
ia bronchO'pDcumonia, 1358. 
Pneumococcal arthritis, 1372. 
menlnfUis, 49, 1261, 1683, 1BS4, 
peritonitis, 783, 781. 

Pneumocoecicldal drugs, 1254, 1255. 
Pneumococcus, the. 1240. 
in acute tracheitis, 113S 
m bronclio-pneumooa, 1250. 
in relation to lobar pneumoni.a, 1240. 
in septic endocarditis, Q.50. 
menmgitis, 49. 
pathogenicity of the, 1240. 
eepticemia, 13. 
types of the, 124G. 
Pneumo'bsmoperleardlum, 998. 

-hydroperieardium, 093. 

Pneumokoniosls, 1204-1207. 
jBtioiogy of, I2{M, 1205. 
complications and scqueho of, I20C, 1207, 
diamosia of, 1207. 
nte^atinal glands m, 1298. 
pathology or 1205. 1200. 

•ymiitoms of. 1200. 
trscoeal involvement in. 1138. 
treatment of, 1207. 

Pneumolitbs, 1209, 1213. 

os cause of bronctual obstruction. 1103 
PaeUfflOllsIs, extra.pleural, fur pulmonary 
tuberculosis, 1234. 
for abscess of lung. 1200. 

P&eunonla, apical, 1240. 
ascans. 349. 
atypical, 1202, 1263. 
carriers, 1246, 

catanbal, 1260 j and tee Broncho- 
pneumonia, 
central, 1230. 

chioiuc interstitial, 1202, 12.>1 ; and tee 
PnlmonaTy iibrosis 
contnslonal, 1230. 
creeping, 1249, 1260. 
croupous, 2245 i and tee Ihieumonia. 
lobar. 

hsmorrhagic vesleubr, m nuttscosis. 

186. 

hypostatic, 1179. 
in children, 1250. 
m the aqpd., 125(1. 
in the insane, 12.50. 
lobar, 1245-1256. 
etiology of, 1245, 1240. 
complications of. 1250. 1261, 1253, 
(iisttiosia of, 1251. 1252. 
pathology of. 1243, 1247. 
prognosis of, 1252, 1253. 
symptoms of. 1247-1250. 
treatment of, 1253-1246. 
lobuiar, 1245, 1246 ; «nd tee Broncho- 
pneumonia, 
massive, 1250. 
migratory, 1249, 1250. 


Pneumonia, post-operative, 1350. 
primary atypical, 1203, 1203. 
relation of pnentnococens to, 1246. 
secondary, 12.50. 

Irsnmatic, 1250. 
wandering. 1249, 1250. 
white, of Virchow, 1238. 

Pneumonias, the, 1245-1263. 

Pneumonitis, 1263, 1264. 
ia cluldrca, 1204. 
virus, 1263. 

Pneumonomyeoses, 1236-1237. 

Pneumo-perleardlum, 993, 999. 

Pnenmoperltenenm in piilmonaiy tulicr- 
culosif, 1233, 

PneumO'pyeperleardlum, 09S. 

Pneumothorax, 12S4-128S. 

{etiology of, 1284, 1285. 
artiflcbl, dangers of, 1233, 1333. 
effect of, on lung. 1187, 1285. 
for abscess of lung, 1200. 
for bronchiectasis, 1177. 
for dry pleurisy, 1267. 
for jnumenary tuberculosis, 123N1233. 
technique of. 1232, 1233. 
beiugn. 1284. 
collapse in, 1187, 126.5. 
complications and sequcle of, 1287, 
rourso and prognosis of, 1387, 1288. 
diagnosis of, 1287. 
ertra-pleural, 1234. 
from orgB&isms in elTiuion, 1284. 
pstbology of, 1285. 
relief ofintraplcural pressure in, 1283. 
simple, 1284. 
trestment of, 1288. 

Pneumo-typhoid variety of typhoid fever, 
85. 

PolkBoeytcs, 799 

PolUlocytoUs, 709. 

Poisons acting on tho liver, 723. 
causing aplasia of bone manow, 812. 

thrombocytopenia, 844, 845 
in relation to anmmia, 801. 845. 

to epilepsy, 1700. 
imtant, as cause of gastritis, 613. 
which damage endotbclinm, 844. 

Polloeucephalitis, acute. 49. 

PoliomyeUlis, acute interior, 1019-1627. 
woAwfe feniu , Wl'i. 
letiology of, 1630. 
blood cell count in, 1631. 
broin-stem form of, 1024 
camera of, 1620. 
causes of death in. 1633. 
course of, 1624, 1635. 
diagnosis of. 1624 
nerve-cell destruction in, 1621. 
neuntio form of, 1623 
paralytic stage of, 1623. 

I>ath of infecuon in, 1620. 
pathology of, 1621. 
pre-parmytic stage of, 1622. 
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PoIlomyelltlSt acute interior, nrosnoris in, 
1025. ‘ ' 

epinai form of, 1622-1C24. 
spreading paralysis due to, 1818. 
treatment of, 1025-1627. 
virus of, 1621. 

Pollen extracts in har fever, 1116. 
Polyadenitis in sleeping sic^iesa, 282. 
Polyarteritis nodosa, 1002; and «« Perl- 
arteritis nodosa. 

Polyarthritis, 1307 ; nrd ttt Arthritis. 

rheumaloicl. 

Polychromasla, 800. 

Polycythtemla, 824-827. 
splenomeifalic, 82 d. 
vera, 825. 826. 

Polydipsia in cerebro-spfnal fever, 40. 

in dialietes insipidus, 511. 

Polygraph, the dmical, 831-833. 
PolymerphonceJear cells, ^8, 

Polymyositis baemorrhaglca, 1300. 
Polyneuritis, lS0S-l8ia. i 

acute febrile, 1815, 1810. 
etiology of, 1803, 1800. 
after arspbenamine rejnedJM, 222. 
and Landry’a paralysis, 1813. 
diagnosu of, 1810, 1811, i 

endemlea, 489. 

from vitamin B, dcficlcney, 475, 476. I 

gaUlcarum, 475. ' 

u beriberi, 490, I 

Korsakoirayn<lromea.‘M<K‘iate<lrith,IA5S. I 
pathology of, 1800, 1810. 

ptogresstre hyperiropUe, 1816 . 
symptoms of. 1810. 
treatment of, 1 $ 11 , 1612. 

Polyposis of colon, C.36. 

Polyserositis, 787. 

Polyuria, 1308. 
causes of. 611, 1303. 
hysterical, 311. 

Foss and nednlla, loMllsation of lesions of, 
154S, 1549. 

Poradenitis, 195; and nee Lymphopithia 
venereum. 

Pork as source of infection in tape-worm, 
335, 336, 

Forocephalns armillatus, 331. 

Porplt^rfa, ante idiopatiac, 1312. 

cougcnital, 1312. 

Porphyrinuria, 1312. 

Portal circulation in relation to orrhosH, 
731. 

Isfectlons, 721. 
pyeemla, 14, 8”, 749, 750. 
thrombosis, 749. 
vein, diseases of the, 749, 730. 

Port-wine stains, 1503. 

Post-basic meningitis ol infants, 43 ; aitd 
#rc under Sleningitis, 

-epileptic automatism, 1707. 

-mortem exaralnatlons, organisms found 
St. 15, 1&. 


Post-mortem wart, of tuberculous orisin 
32, 1478. 

-vaccinal eDcephalo-myelilfa, J70. 
Postnro in relation to hypotension, U03, 
visceroptosis, 775, 770, 777, 77S. 
in tivatmcnt of acute pobomycluis, 1027. 
in treatment of osteo-arthritis, 1378. 
Potassium chlorate m polioroyehtu, 1626, 
iodide to neceJeraffi climinatioa of lead, 
397. 

risks of, 397. 

Potato poisoning, 410. 

Potters' asthma, 1205. 

Pott’s disease in relation to compression of 
spinal coni. 1752. 

Powder holes,” 404. 

Precipitin serum reaction m forensic 
medicine, 7. 

test for hydatids, 339, 745. 
for incbwu.Mi.'H, 345 
Precipitinogen, 7. 

PrecipUlns, 6. 

Precocity, sexual, 648, 540. 

Precordia] oppressions symptom of cardiac 
/allure, 8S5. 

paid m acute endocarditis, 047. 

PrefonUl lobes, lesions of, locohsing sfsns 
of, 1W3. 

Pregnancy, aeuw necrosis of liver in, 724. 
and chorea. 1725. 
and tiial>ete.s. 445 
in relation to anxmian, 822. 
to arthritis, 1369. 
to hypochromic anamia, 776. 
to disseminated scletosn, 1680, 
to epilepsy, 1699. 
to exophthaloiic goitre, 518 
to obesity, 4C3. 
to osteomalacia, ]397 
to visceroptosis, 778. 
jaundice in, 717, 724 
leucocVtosls in, 828. 
mental disorders of, 1670. 
nausea of, 503. 

pernicious anmmia of, 807, 822. 
scarlet fever in, 72. 
emall-pox and, 157, 160. 
syphlUs and. 233. 237. 239. 240. 
toTOMSic kidnev ut, J31% 1319. 
treatment of syphilis in, 233, 234, 240 
typhoid and, 86. 
vomiting of, 600, 003, 009. 

Prematurity, an.'emia of, 803. 

Prepuce, chicken-pox on, 173. 
diphtheria of. 103. 
herpes of, 1483. 
primary syphilitic sore of, 20.^!. 

Prvqiifne tn malaria. 267. 

Presbyophrenia, 1861. 

PresenQe and senile dementia, 1S59-1862. 
Pressnrs, atmospheric, cfTects of, upon 
- bring ammaU, 359, 360. 

Prics-Jtines curves 798, 799. 
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Prickly heal, 1 til*, 1511. 

lion, 14:2. 1423. 

Proctitis, from cottstipation. 049. 
in amcEbic dysenter)', 287. 
local treatment of, 

Proctoscopic examination, 647. 

Pro^omal rashes, 70. 

Producer gas, dangers of, 407. 

Progeria, 600. 

Progoathlsia in acromegaly, 602. 
Progressive bulbar paralysu, 1775, 1776. 
lenticalar degeneration, 1638. 
muscolar atrophy, 1771-1782. 
aitiology of, 1772. 
diagnosis of, 1770, 1780. 
pathology of, 1772, 1773. 
poliomjeLtia follaiwl by, 1625 
prognosis of, 1781. 
symptoms of, 1773-1779. 
treatment of, 1781, 1782. 
spinal muscular atrophy o( children. 
1785, 1786. 

Projectile vomiting, 637. 

Prolan A, action of, 300. 

B, action of, >500. 

Proptosis as symptom of intracraniel 
pressure, 1578, 1879. 
in infantile scurvy, 481. 
in oxycephaly, 1402. 
in sinus thrombosis. 1649. 

Prostate, as foctis of infection In fibrositis. 
1384. 

lesions of, in schistosomiasis. 334 
Prostatle ^ease, natisea In, C03. 

Prostatitis in coUform infection of nnnaty 
tract, 27. 
lit typhoid, 88. 

Prostlgmlne ui myasthenia gravis. 1832 
Protamine Insulin, 4S2, 493. 
with sane, 452, 453. 

Protein and fat in various foods in relation 
to diabetic diet, 461. 
content of ccrehro-spinal fiind, 1663, 
1569. 

“ shock ” in arthnlis, 1371. 
therapy, non-speclGe, 1433, 1472. 
-containing drugs, skin eruptions <tne 
to, 1464. 

Proteins, digestion of, 688. 
foreign, hypcrseraitivity to, 7. 
plasma, measurement of, 713 
sensitiveness to, m relation to aatbnia, 
1167, 1168, 1171. 

Proteinuria, 1309, 1310; and iet Albu- 
min una 

Proteose in uxisc, 1310, 1311. 

Prothrombin, WI, 812. 

Protozoan infections, 254-292, 

Pruning spider, 354. 

Prurigo aestivale, 1425. 

Besnicr's, 1428. 
ferox, 1470. 


Prurigo Bexural, 1128. 
ffiiUs, 1410. 
of Hebra, 1470. 

Pruritus, 1416-1419. 
aetiology and pathology of, 1416, 1417. 
AtU. 1418. 

duo to threadworms, 324. 

diagnosis of. 1417. 

flexural eczema in relation to, 1428. 

generalised, 1416, 1417. 

in diabetee, 443. 

in Uodgkin.'8 tlLsease, S74. 

in jaundice, 716. 

in scrum sicknees, 7. 

locftlised. U18, 1410, 

Kcrotal, 1418. 
oenile, 1417. 

^mptoms of. 1417. 
troatmeot of, 1417, 1472. 

Toimr, 1418. 

Psammoma, 1740, 

Pseudo-actlnemjcosls, 202 ; mid /« Myce- 
toma. 

-angina, 1017. 

Argyll Robertson pupil, 1525, 1526, 1060. 
•arthritis, 1383. 1384. 

•bulbar palsy, 1638, 1639. 

•buSe m io^de eruptions, 1467. 
•obylous effusions, 1233. 

•chylurla, 1315. 

•cirrhosis of liver, mediivstlno-peneArdtae, 
095. 

•constipalioa, bysterind, 650. 

•crisis in lobar pnuemonia, 124!t- 
III typbus, 306. 

-cyesls, COC. 

•dementia in hysteria, 1014. 

^iorrhiBa, 656, 701. 

m chrome 8ppendieiti«, 712. 
•diphtheria baeiiU, 101. 

•flatulence, 605. 

-faiemophDIs hepatiea, 849. 
•hermaphroditism, 543-544. 
ovami). 513. 

I testicular, 543. 

-bypertiophlc muscular dystrophy, 1821. 
•Ichthyosis. 317. 

•lipoma, 469. 

-oedema, 469. 

•paneieatSe cysts, 772. 

•paralysis in syphilltio epiphyeitie, 2.18. 

. -paresis, alcoholic, 383 
•Parkinsonism, 1638. 

-pelade, 1609 

-Kmtniscenee In senility, 1860. 

-sclerosis, 1638. 

-tabes, alcoholic, 383. 

-tubercles, in eduatosomiaiu, 333. 
-typhoid of J>eli, 206. 

-imernia. 1343. 

Fseudologla pbantastica, 1909. 

PsUosIs, 669 s and tee Bpme. 

Psittacosis, 186, 187. 
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Psoriuis, li59. uxr. 

Psorosperms, US)0. 

Psycho-anslysis, 1849. 

m obsessional disordera. 102S. 
Psychological medicine, 1835-1031. 
ftychojathology, 1830-1844. 
Psycbolherspy, IS45-1852. 

Ptomaine poisoning, 422-129. 

Ptosis, 1522. 

cerrical sympathetic, 1527, 17C3. 
in encephalitis lethargica. 1611, J614 
in myasthenia stravls, 18.30. 
sympathetic, 1627, 1763. 
tabetic, 1604. 

Pt^alin, rtlc of, in digestion, 674. 

Ptyallsm, 65S. 

Pubertas prmcox, 54S. 

Puberty, chan^ in body fat at, 465. 46«. 
incidence of goitre at. 625. 
in relation to acne, 1445. 
to functional proteinuria, 130D. 
to mental disorders, 1879. 
psychological crises of, affeetjeed^w/dew 
in. 1681. 

Pufalo halts, seborrhmle afleetlon of, 1443. 
Pudenda, ulceratinggranutooa of, J5}6. 
Puerperal apoplexy, 16.74. 
fevers, 13. 
peritosltb, 781, 78i. 
pblehltb, 1001. 
psychoses, 1879. 
septlcssla, B. coJj In, 28. 

Pnetperlum as predisposing toerysipetss, 21. 
fn relation to viseerontosis, 778. 
mental diaonlers of, j879. 

Pulmonary actinomycosis, 1230. 
anthrax, CO.* 

apoplex^llSl ; nnd/ee Lungs, infarction 

artery, atheroma of, 1088, 10S9. 
congenital malformations of, 1003, 
1006, 10S9. 

degeneration of, 1088, 1089. 
djJatatioa of, pathological, 975. 
diseases of, 1088-1090. 
inilammatlon of, 1083. 
obliteration of, 1003. 
syphilitic disease of, 1038. 
transposition of, 1004. 
tuberculous infiammstion of, 1089, 
aspe^Ilosls, 1236. 1237. 
collapse, 1184; unds'cLuag, collapse of. 
dlstomalosls, 1241. 
embolism, 1006. 
fibrosis, 1202-1204. 
jctiology of, 1202. 
diagnosis of, 1204. 

following broncho-pneucuonis, 1202, 
1259. 

in relation to tuberculosis, 1202, 1203, 
1211. 1218. 1210. 
insular, 1203, 1203. 
pathology of, 1202, 1203, 1210. 


son 

Pulmonary fibrosis, i>erif)ronchwl, 1202 
reticnlar, 1203. 

signs and Symptoms, 1207, 1204, 1218 
1219. 

Incompetence, OfiO, 064, 075, 076. 
Infarction, IISI ; and gee Lungs, infarc. 
iion of. 

in/eetlou from oral scpjiii, 5’/3. 

mneoses, tho, 1235-1277. 

(edema, 1180, 1181 ; and »ee Liin^^ 
(cdeznaof. " ’ 

in heart failure. 885, 887. 
in pleurisy with effusion, 1271, 1273. 
treatment of. 909. 
osteo-arthropalhy, 1391, 1392. 
in bronclucct&sis, 1X74, 
m pnJajonaiy iu^rcaJosw, 1220. 
chronic, in empyema, 1277. 
stenosis, 060, 054. 974, 975, 1003, 1006. 
Inberealosis, 1207-1235. 
acute mUUry, l2io. 12U, 1217. 
mtiology of, 1207-1209. 
after infiuenaa, ISl, 1212. 
ago in relation to, 1207. 1213. 
bronchial glands in, 1209, 1210, 1211. 
calcification oftQhcrcias of, 1209, 1211. 
caseation in, 1200, 1210. 1211. 
causal organism of, 1208, 
causes of death m. 1225. 
cavitation in, 1309, 1210. 
chronic mUbry, 1210, 1316, 1230. 
eircoiatory symptoms of, 1215. 
classification of stages of, 1224, 122S, 
cliroatio treatment of, 1228, 1220. 
comphcAtions and senuels of, 122], 
1222. 

couch m. 12)2 
course of, 2224, 1225. 
diaguoeis of, 1222-1224. 
dietetic treatment of, 1228. 
dost in relation to, 1203. 
early signs of, 1216, 1217. 
environment in relation to, 1208. 
expectoration in, 1213. 
fibrosis in relation to, 1302, 1209, 1211, 
1218, 1219. 

JuomoptyBLS in, 1183, llOO, 1211, 1215. 
heredity in relation to. 1207. 
iulum, 1220. 

in relation to asthma, 1 169. 

to emphyBcma, 1175. 
incubation period of, 
marriage and, 1225. 
mass radiography in, 1327. 
medicinal treatment of, 1200, 1220, 
1230. 

mental disorders in, 1877, 
modo of spread of. 1216. 
occupation m relation to, 1208. 
open, 1209. 

operative treatment of 1231-1231. 
path of infection in, 1209, 
pathology of, 1209-12X1. 
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Pnlmonary tuberculosis, phj-sieal signs of 
early, 1216. 

plenrisy m, 12U, 1212. 1214, 1221, 
1265, 1260, 1271. 

pncnmokoniosLs in relation to, I20S, 
1206. 

predisposing causes, 1207, 1203. 
prognosis of, 1225-1227. 
racial susceptibility to, 1207, 1203. 
radiography m, 1220, 1221, 1227. 
rialc of i^cction in, 1209. 
sanatorium treatment of, 1227, 1228. 
Ecdimentation test in. 1223, 1227. 
sex-ineidence of, 1207. 
signs of consolidation m, 1217. 
signs of excavation m. 1218. 
signs of fibrosis in, 1218, 1219. 
spntiim in, 1213, 1226. 
symptoms of, 1211-1221. 
trauma in relation to, 1208. 
treatment of, 1227-1233. 
tubercnlm testa for, 1223, 1224. 
vaccine treatment of, 1230, 1231. 
valve, congenital defects of. 969. 

Pulse, anacrotic, in aortic stenosis, 0G3 
bisferiena, In aortic stenosis, 063. 
collapsmg, 067. 

Comgana, 967. 
intermittent, 918, 923 
irregular, 918, 019. 
mitral, 929. 

venotu, ventricnlar form of, 031. 

forms of, 881, 883. 
water-hammer, 007. 

Pulse-perled in eanliao cycle, 8S0. 
-pressure, high, in aortic imeompcteorc, 
967. 

in hyperthyroidisDi, 1031. 

Pulses, ancqnaC in aortic aneorj am, 1031. 
In cemcal riba, 1801. 
in mediastinal tnmoiir, 1301. 

Pulsus altemans, 880, 885, 888, 889, 943, 
044. 

blgeminns, 918. 922. 

a danger signal in use of digitalis, 001. 
bisteriens m aortic stenosis, ^5. 
Irregularis perpetuus, 929. 
paradoxus, 993, 996. 
trigeminus, 919. 922 
Pupil, abnormalities of. 1524. 

Argyll Robertson, 1.524; and sm i\tgyU 
l{oi>crtson pnpil. 
the myotonic, 1525, 1526. 

Pupils, m aicoholic coma. 381. 
m aortic aneurj-sm, 1080. 
in apoplexy, 1631. 
in cerebral thrombosis, 1631. 
in cerebro-spinal fever. 40, 45. 

In chronic alcoholism, 383. 
in encephalitis lethargies, 1611. 
in general paralysis of the insane. 1653. 
1654. 

In heat hyperpyrexia, 374. 


Pupils, in mediastinal tumour. 1.3fll. 
in pno-hole, in typhus, 307. 
in syringomyelia, 176.3. 
in tobes, 1664. 

Purgatives as a caaso of diarrheea, 653. 
habitual use of, as cause of cobtis, 679. 
in chronic nephritis, 1333, 133t, 
the use and abuse of, 650, 651. 

Purified protein test for tubereulcjsis, 1223. 
Purin bodies, 1304- 

m relation to gont, 459. 
content of vanons foods. 4C-I. 

Purklfiie fibres, 678. 

Purpura, 842, 843, 845, 817, 1467. 
acute nephritis in reiation to, 1324, 
anaphylactoid, 847. 
arthrltica, 848. 

blood f^tclets in relation to, 8-12, 843. 

cachectic. S44. 

classification of, 842. 

fnimlnans, 843. 

hxmoptysis in, 1189. 

hsemorrhaglea, heieditarj’, 849. 

Henoch’s, 847-840. 

Idiopathic, 845 ; and tu Thrombocyto- 
penia, essential, 
lofeotivc, 843. 
mabgaa, 840 
of old age. 843. 

relation of, to other disca.scs, 843, 844. 
rbeomatlea, 1384. 
simplex, 818. 

thrombocytopenic, 842. 843, 84S, 
toxic, 647. 

Porpunu, nervous, 643. 
tbe, 1467. 

Purpuric drug eruptions, I1C2. 
eruptions m children, 320. 
in sprue, 671. 
rheumatic, 318. 

states, RumpebZ-eede phenomenon in, 63. 
Pustule, 1413. 

Pymmla, 14, IS. 
and phlebitis, 1091, 1092. 
artcnal, 15. 

in relation to septic endocanljtLs. 15 
951. 

from abscess of lung. 1109. 

from local infection, 3. 

from streptococcus infection, 1.1, 

intracramal abscess in, 1699. 

port^, 14, 87, 751. 

relation of, to septidcmia, 13. 

scarlatinal, 71. 

staphylococcal, vaccine treatment of. 
19, 20. 

symptoms of, 14, 15 
syatemio venous, 14. 
treatment of, 10, 20. 
types ofi 14. 

Pyxmle arthritis, 1372, 1373. 

Pyebtis, 1346-1351. 
etiology of. 1346, 1347. 
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Pyelitis, chronic, treatment of, 1351. 
diaguosis of, 13 }9. 
pathology of, 1347. 
prognosis of, 1319. 
symptoms of, 1347, 134S, 
treatment of, 1319-1351. 

PyelO-cystitls in coli/orm infection, 23. 
Pyel0*ncphrltl3 in coliform infection, 26. 
Pyknic babitus in relation to affective 
pOTChewes, 1881. 

Pyknolepsy, 1709. 

^Isphlebitls, non-soppurative, 749. 
portal, 1091. 

snppuratlTC, 749. 750. 1091. 

Pyloric obstruction, 635-637. 

ulcers aa canse of, 610, C20, 635. 
stenosis, hypertrophic, 637, 638. 

Pylorus, congenital hypertrophy of tin, 
637, t338. 

Pym’s fever, 192. 

Pyonephrosis, 1359, 1300. 
Pyo-pneumothorai;, 1270, 1284, 1283. 
l^orrhea alveolarls, 551. 

aa factor in chnnic gastritis, 553. 

in peptic ulcer, 653. 
as Boucce of toxins, 653. 

Btrcptococcl in, 16, 19. 

Taccioo treatment of, 19. 
vitamin A dcflcicncy in relation to. 
472. 

Pyothorax, 1270. 

Pyrene poisoning, 416. 

Pyrtdoxla, 477. 

Pyruvic acid In brain, excess of, effects of, 
476. 

teat for, 476. 

Pyuria, 20, 1315. 


Q ” fever, 392. 

QRS deflection in electrocardiogram, 1036, 


1037. 

Quadriceps paralysb, 179(. 

Quartz-miner’s pbthbis. 1203. 

Queckenstedt’s phenomenon, 1567, 1568. 
test, 1668. 

Qulnacrise, 206. 

Quincke's disease, 1106} a7td tee Anglo- 
adeioit. 

Qulnldlne, 0(W-90C. 
after thyroid«tomy, 903. 
contra-indications to use of, 903. 
disadvantages of, 903. 
dosage of, 906. 
effects of, OO-l. 

in auricular fibrillation, 9<M, 90o. 

flutter, 930. 
indications for, 933. 
in extra-systole, 924. 
in paroxysmal tacbycardi-i, 900, 9*8, 
in thyrotoxic cardiac conditions, 1633, 
in ventricular fibrillation, 93^. _ , 

risk of embolism and thrombosis in* 
906. 


, QolifldJne, toxic symptoms from use of 
605. 

! QnJjjlae as cause of optic atrophy, 1521. 
in malaria, 265, 266. 
in relation to hlackwater fever, 269, 
salts of, 265-207. 

Qutnostab, 229. 

I Qnlnsy, 564. 

I Rabies, 1616; and tee llyilTopbobis. 
Radiculitis, 1770, 1771. 

Radio-active substances, iniuries from. 378. 
379. 

Radiography, moss, in diagnosis of ptil- 

tnonary tuberculosis, 1226. 
of the chest, 1220, 1221, 1227. 
of the intestines, 642-645 
of the Btomaeb, 506. 507. 

Radinn) dermatitis, 379, 1426. 

Injuries, protection from, 379. 

symptoms of, 37S, 379. 
salts in Industry, 378. 

Riles, leathery, 1174. 

Rammstedl’s operation for congenita 
hypertrophy of the pylorus, 638, 
Bashes’ drug, 76, 1462-1404. 

Raspberry tongue in scarlet fever, 69. 
Ral-^Ite disease, 253. 

fever, 253. 254. 

Rat flea, 135. 

Rats as dissemmators of rat-bite ie\ er, 253. 
as milium of infection of spiroehsetosis 
ictero-hxtDorThagis. 246. 
in relation to flea typhns, 291. 
to leptospirosis, 245, 246. 
to plague, 133, 137. 
to irichuunsis, 345. 
measures of destroying, 137, 133. 
Raw-bWf longv9 ia diabetes, 443. 
Ray-IungUS disease, 193; atid tee Actino- 
mycosis. 

Raynaud’s disease, 1103-1111. 

paroxysmal hsemoglobinuria in, 3112. 
phenomenon, 1103, 1109, 1110. 
syndrome in polycythsmia, 826. 
Reaction, uuxm electrical, in progressive 
muscular atrophy, 1778. 
of ilfseneration in acuta poliomyelitis, 
1623. 

Recession, systolic, ia hypertrophy of right 
Tcntncle, 990. 

Recklfoghauseo’s disease, i6S9. 

Rectal crises in tabes, 1664. 
treatment oC, 1663. 

ezanlsatlon, value of, in acute appendi- 
citis, 708, 709. 

hemorrhage from polypi of colon, 681, 
682. 

Rectum, the, 640, 641, 643. 
dyschezia in relation to the. 643, 648, 649. 
lealooa of, in Jymphopathia venereum 
195, 196. 

itt achistosomiasia, 333, 334. 
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Bed corpuscles, £nffilitr of, in aehohiri* 
jaundice, 8l4, 815. 
brge count of, in new-born, 688. 

Red line," 1105. 

Redeemer’s frUh Infiltrat, 1200. 

Reflex epilepsy, 1709. 
erasplDg:, 1543. 
mass, 1758. 

radial, inTersion of, 1744. 

Regurgitation o! food, 560, SS6, GOl. 
Rehabilitation of cardiac cnees, 89*5. 
Relapsing fever, 249-2S3. 

Asiatic, 230, 251. 

Central A&ican, 250, 251 
Central and South American, 250. 
lice-bome, 250, 251, 252. 

Tnort.aIity in, 2^. 

N. African, 250. 251. 
ralcsttnian and Syrian, 250. 

Panama, 250. 

jiath of infection In, 250. 

rathology of, 250. 

Peraian and N.W. Indian, 250, 2.52. 
prognosis of, 252 
SpnnUb. 250. 252. 
synsptoms of, 250*252. 
tiek.Mrae, 250, 251, 232. 
ticks m relation to, 250. 251, 252. 
treatment of. 252, 253. 
varietlM of, 2.50. 

fevers, Iice*bonie,sjiaptoini» of, 250. 251. 
tick.borae, symptoms of, 231, 2S2. 

" Release tyo^oms,’* 1641. 

Renal ssttuna, 1169. 
calenU, 1311, 1351-1337. 
colic, 1356, 1357. 
in pycLtis, 1317 
treatment of, 1357. 

disease, faypertcnrion lu relation to, lOOV. 
1100 . 

in relation to cerebral tlirombosis an<l 
hsmorrhage, I62S, 
popillcedcma in, 1576. 
relationship of rardio Tascnlar hyper- 
trophy to, 1070. 
dwarfism, 1335. 
dysblotrophy, 1334. 
fibrosis, 1070. 

function, estimation of, 1305-1305, 

tfYftQsniti,456~ 

cedema, 1321, 1322. 

symptoms in diabetes, 4i4 

DTsmla, 1340-1315. 

vein, thromboBiB of, 1317. 

Repression, 1313. 

Reproduction, TitaminKin relation to. 474 
Respiration, adenoids in rehtion to, 1121 
m in tra cranial tumour, 1577, 1591. 
ui relation to sinus arrhythmia, 919 
irregular, in cerebro.splnil fover, 40 
Respiratory centre, function of. In tvgti 
la ting reaction of blood, 433. 
cITicts of lugh altitudes, 365. 


Resplnfory exchange in relation to beat 
prodnetion, 431. 
quotient, determination of, 431. 
stliQulants, 400. 
system, diseases of, 1114-1302. 
ReUeulocyta count, normal, 800. 
crisis, 803. 805, 811, 852. 
as guide in treatment of auemia, 852. 
Retlcoloeytes, 800. 

in b^d in pernicious ansmia, 800. 
Reticnio-endotbellai cells, 865. 

lipoid in, in Niemann-Pick’a disense, 
BC7. 

system, diseases of the, S05-SC9. 
rfile of, in relation to ininmnily 
reactions, 657. 

■ricen ns part of. 857. 

-enuothellosis of spleen, 869 
-endothelium in lymph glands, 870. 
Retina, phalcoma of, 1691. 

Retinal artery, embolism of. 1097. 
thrombosis of, 1094. 
changes in auiaumtic family idiocy, 
1687. 

in diabetes mcUitus, 441. 
hsmonhages, in leuksmin, 836, 839. 
in malcno, 263. 
innephriUs, 1325, 1331. 
m septic endocarditis, 952. 
insmall.pox, 163. 

pulsation in aortic incompetence, 968. 
vein, ceatrs], thrombosis of. 1095. 
veins in congenital heart disease, 1005. 
Retblds, albuminuTlc. 1331. 
diabeiic. 444. 
in chronic nephritis. 1331. 

10 uramia, 1^1. 

Retrobulbar-neuiltls, 1520, 1521. 

Rctro-eolle abscess, 288. 

RetrocoiUe spasm, 1732. 

-pharyngeal abscess, 107, 5GS, .770. 
in gla^ular fever, 315. 

Retrosternal soreness in tracheitis, 1139. 
Revacdoatlon, 169, 171. 

Rh factor, 800. 818. 

Rhabditis pellio, 340. 

Rhagsdes iii congenital syphilis, 238. 

Rhesus factor, SOO. 818. 

Rheumatle endocarditis, 318, 320, 322, 915. 

etMlogy and pathology of, 316, 317. 
com^cations of, 318, 319. 
diagnosis 320, 321. 
m children, .320. 
pnignosis of, 319, 32(1. 
symptoms of. 317, 318 
treatment of, 321-321. 
lofeetton of heart in childhood, 320, i) S5. 
nodules, 320 

Rheumatism and eliurea, 1724, 1725, 172S. 
cardiac dh-ease in relation to, 320, 915. 
gonorrhoeal, 2 1, 1371, 1372. 
mabgnant, 050. 
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nheutnatism, manifeatations of, !i» ehSdrai, 
292, 320, 945. 
muiicular, 1384-1389. 
non-articular, 1384-1389; on<i tw 
Fibrositls, 

tousillitia in rcl.nion to, 662. 

RheomtoW ^hritis, 1337; and te« 
Arthritis, rheumatoid. 

Rhinitis, acute catanhal, 143; ai»4 see 
Cold, the common, 
allergic, 1116. 

Rhlnn*pbai7ngjU5, deetructlre wlrerntmg, 
244 ; and see Gangoaa. 
RhlsophjTna, 1420. 

Rhlnonhma in allergic contlitlons, 780. 
in Bcarlct fever. 70, 73. 
paroxysmal. Ills, 1116. 
vasomotor, 1116, 1116. 

Rhlnosporldlosls, 205. 

RhlnospoHdlnm eqnl, 20.5. 
leeberl, 203. 

Rhlplccphalus sanguineus, 302. 

Rhus tozleodendron ae aoarce of akui 
irritation, 1423. 

Rhythm, fturictilo.Tentri<miar nodal, 929. 
cardiac, ahnonnal, 879. 
c h a n ge of, aa an ludication of dilsUtion, 
989. 

ectopic, 870. 

^Jop, 10.7, 1030 
licterotopie, 879. 
idio>Teatrieu]sr, S70. 
in paroxysmal uchycardia, 026, 926. 

At ncn'eanh'tt*, 992. 

now, aortculo-vcntricitlar, 870, 920 

normal, 879. 

prognosis In, 888. 

sinus, 879. 

tlc.tac, 888, 

triple, varieties of, 888, S80. 

Rfhoila?!!}, 477, 47S. 

Rice, polished, ttso of, a cause of beriberi, 
469. 

polishings as aonree of vitamin, 403 
Rice-water stools of chotem. 127. 

in summer diarriioen, 060. 

RiCkete, 480-489. 
acrobatic. 487, 
satte, 439. 

Bdult^ 1397, 1399 
congenital, 489. 
ffctaJ, 489. 

in cccUac disease, 665. 

in relation to broncho-pneumonia, 1S50. 

to epidemic diarrhcea, 661. 
late or odoieficcnt, 480. 
rccrndescent, 480. 
renal, 489. 

RlcketUia bodies, 292. 

in trcnch-fever-lnfected bee, 311. 
in typhus, 305. 
diseases, 292-312. 
orienialb, 396. 
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Rickettsia prowaiekl, 292, 293, 291. 393 
305. 

gubtasa, 310. 3JJ. 
species of. 293. 

Rickety rosary, 4SG. 

spine, 487. 

Riedel’s Icbe, 1361. 

Ringworm, 1447-1454. 
of the beard, U60. 1451. 

«{ the glabrous skin, 145M4.'>.3. 
of the nails, 1453, 1454. 
of the scalp, 1448-1450. 

Ringworms, pustular body, 1432, 1453, 
RInae's test for nerve deafness, 1531. 

Rlsos sardonleus, 65. 

Ritter’s disease, 14.17. 

Rocky Mountain spotted fever, 302-304. 

tick lyphns, 302-304. 

Rodent ulcer, 1600. 

Roger’s disease, 1002, lOOG 
Romberg's sign, 16C3. 

in Vncdrcich’s ataxia, 1083. 
tn siceimq stekne^, 2S2, 2S3. 

Rfintgen rays, tee K-rays. 

Rosacea, 1419-1421. 

Bcborrbma in relation to. 141C 
Rose spots in parnlyplioid fever, 97. 
m trench fever, 311. 
in typhoid, 83. 

Roseola urtiesia, SOO 
Roseolar rash of syplulis, 209. 

Retch’s sign in acaio pericarditis, 993. 
RSthein, ]&). 

fiothera's nltraprusside (esc hr acetone 
bodies. 440. 1314. 

Round-wonns, tli'«ca.o«9i due to, 339-350. 
Rubella, I54-1C6. 

Ruby], 229. 

RuminatloD, obsussioual, 102U. 

Rumpel-Leede pbenomenon in measles, 68. 
in srarlst fever, 68. 

I Ropla, 210. 

Rusty spatum, 1157. 12 IG, }2i3. 

Ryle’s tube, 698. 

Sahonraud's “ proof medium,” 1448. 

; Sabre-scabbard tibia, 213, 239 
I in yaws, 242. 

Saehs-Ceor0 metlen far sypbihs, 209. 
Saddl^^ck nose of eongenital sypliiks, 
238,1118. 

Si Anthony’s D«, 421. 

St. Vitos* dance, 1724 ; and see Chorea. 
Salicylates, excretjon of, in unno, 1314. 

in rheumatic fever, 322, 323. 

Saliva, de/ccient ecfretloa of, 558, 659. 
drugs inhibiting t-ccretion of, 658. 
drugs stimulatuig secretion of, 558. 
eXCCHsive secretion of, 558. 

Salivary glands, dueasis of the. 557-562. 
in Jlikubca’s du*ea»e, 877. 
in mumps, 175. 

Salivation, conditions auociatod vitb, 658. 
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“ Salmon patch,” 238. 

Salmonella group of bacilli, BO. 08, 424, 

425. 420, 428. 

Inlectlons, different virnloncc of rough 
and einooth stratna of, 8. 

Salt, common, in treatment of Addison’s 
disease, 537. 

required to make up for loss in sweat, 
373, 374. 373. 

SalWreo diet in ft«oites. 7P3 
111 hypertension, 1602. 

Salvarjao, 218 ; and «te Arsenolieatene, 
Aisplienanune. 

Salyigan in heart disease, 001. 

Sanil'Qles m relation to kaU-arar, 274. 
to oriental sore, 279. 
to Oroya foeet, 141 
to phlebotoraus foTor, 192, 193. 
Sand'fly fever, 192. 

Sanocrysln treatment of pulmonary tuber- 
culosis, 3C, 1230. 

Sante manauvre, 1187 
Sao Paulo (ever, 302. 301. 

Sarcoidosis, 1493-1490. 
m relation to ureo-parelid syndrome, 
661. 

Sarcoids, eutsneoiis, 1493. 
hypoMrnuc. 1430. 

Sarcoma, Rtultinle idiopatliie, of Kaposi. 
1502, IflOJ. 
nyetoid, 1396. 
or liver, 746. 
o! mediastinum, I30u. 
at skin, 1603. 
of spleen, 863. 

Sarcaptes scablel, 1430. 

Saturnism, 389. 

Sausage poisoning, 429, 430. 

Scabbard trachea, 1117. 

Scablm, 1439-1461. 
letiology of, 1459, 1400. 
diagnosis of, 215, 217, 1460. 
treatment of, 1460, 1401. 

Scalp, eczema of the, 1427. 
favus of, 1454, 
ringworm of the, 1448-1430 
seborrhcEio dcimatitis of, 1443. 

Scapula, winged, 1539, 1774, 1787. 

Scar, hypertrophic, 1600. 

Scarlatliia, 6-4 ; and see harlot fever. 
nUlarts, €>8. 
sine eruptlone, 72. 

Scarlatlnlform rashes in other diseases. 76, 
77 . 

Scarlet fever, C4-is0. 

acute nephnlifl lu, 1321. 
tetiology of^ C4. 
nnd diphtheria, 65, 75, 1)9. 
and tuberculosis, 77. 
nntitosie serum for, 10, CO, 78. 

m erysipelas, 22. 
complications of, 72. 
dia^oua of, 75. 


Scarlet fever, Dick test for iniBceptibility, 
C6, 69, 73, 77. 
incubation period of, 67. 
in relation to chicken-pox, 171. 
in relation to miuislcs, 140. 
pathology of, 65. 
prognoaia of, 77. 
prophylaxis of, 60. 77, 78. 

Schultz Charlton hlanchlng test in, 06, 
75. 

aeptio or anglnous, 70, 77. 
aerom treatment of, 19, 78. 
eunple, 70. 
etugical, 71. 
symptoms of, 67. 
treatment of, 77. 
toxio or mahgnant, 71, 77. 
Sehaumann’s disease, 1492; and ece 
) Sarcoidosis 

Scheele’s green, 398, 401. 

Schick’s lest for susceptibility to diph- 
theria, 109. 

Sehflder’s disease, 1606-1608. 

mental disorders in, 1868. 

Schistosoma bovls, 332. 
hematobinm, 332. 333, 334. 

Japoaleum, 332, 333, 334. 
maasonl, 332, 333, 334. 
mattbel, 332. 

Schistosomiasis, 332-335. 

Schlstesomlds, life cycle nf, 332 
Schizogony of malarial parasite, 25S, 236. 
Schizoid personality, I89(. 

Sehlzont of malarial parasite, 236. 
Schizophrenia, 1893-1907. 
wliology of, 1603-1895. 
diagnosis of, 2902-1904. 
pathology of. 1895-1902. 
prognosis of, 1904, 1905. 
treatment of, 1005-1907. 
varieties of, 1002. 

Sehlzotrypsnosomtasls, 285. 

Scbbnleln’s disease, 848, 1384. 

SchttSner’s dots in malarial parasite, 237, 
238 

SchuUer-Christlan’s disease, 867. 

Scholls Charlton blanching test ui scarlet 
fever, 60, 75. 

Schumm’s test u febrile malaria, 258. 
Sciatic neuritis, 1803. 

pam, referred, 1800. 

Sciatica, 1S02-1806 
as symptom of osteo-artliritie, 1375. 
associated with subarachnoid hsemon- 
bage, 1645. 

Sclavo's anti anthrax senun, CO. 

Sclerema neonatorum, 1491, 1492. 
Sclerodactylia, 1491. 

Scleroderma. 1490. 1491. 

ttaynaud's disease in relation to. 1110. 
Scleroma of trachea, 1144. 

Sclerosis, amyotrophic lateral, 1776. 
diffoso liyperpustic, 1070, 1071, 
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SclerosU, disseminated, 1074-16S0. 
fftwiogy of, 1674, lC7i'i 
course aud pi-oRnosw of, 1071J 
fliap:nf«w of. 1678. 1676. 
in childhtHHl, 1607. 
mental disorders m. 18G8. 
patholo(rj' of. 1674, 1673. 
rctrobuflmr neuritis in. 1521. 
treatment of, 1079, ICSO. 

Insular, 1674. 

lobar atrophic, 1091. <tn<l iVrebntl 
dipicfiin. 
multiple, 1074. 
tuberose, 1090. 1091. 

Scolopcndra glgantea, 334. 

Scorbutus, 4S0 ; and «ce tjeur^v 
Scorpion stings, treatment of, 337 
Scorpions, diaeu'-ei< due to, 3‘>3 
Scorpeena scropha, 378. 

Scotoma, central, 1.721, t.74i), 1677 
Scratch eruption, 1433, 1434. 

in pediculosis \c*timentorum, U5H 
in eenhios, 1460. 

Screw worm, the. 3.72. 353. 

ScrofQlodermla, 1478. 

Scrotum, affectiona of. in eypbilis, 2lfi 
eiythmalons dermatitis of, 1429. 
tilitrial Icsionn of, 341, 342. 
gangrene of, in Ilocky .Mountain tnk 
tvphus, 303. 

]>rurJtus of, J418, 
echaceous e\*sts of, ICOl. 

Seurfy bead, 1443. 1418 
Scurvy, 480-483. 

K>tiolo^ of, 481. 

Alpine, 491. 
compLcations of, 482, 
diflgnoeis of, 492. 

InlanllJe, 484-lSC, 
pathology of, 481. 
prognosis of, 483. 
aub scurvy state. 483. 
synjptonvs of, 481, 
treatment of, 463. 

Scurvy-rieketa, 489. 

Sea*s!e]coess sud allied conditions, 367. 
368. 

treatment of, 3G8. COO. 

Sebaceous cysts, 1501, 

Sebonhcea, 1415, 1410. 
ami atnc, 1410. 
baldness m. 1443, 1508. 
in schizophrenia. 1902. 
sicca, 1442. 

SebojThaie dermatitis, 1442-1441. 
organisms, 1442. 

Sedimentation rate of red blootl cells in 
acute nephritis, I32C, 
in pulmonary tuberculosis, 1223. 1227. j 
in neihritia and cardiac (edema con- 
trasted, 1320. _ I 

in OHlco-arthritis. 1377. | 

in rheumatoid arthritis, 13(58. ' 


Sedormld idiosyncrasj' as a causeof c«srntial 
thromlioeytopcnia, 845. 

purpura, 812. 

Seitwanow’s test, 445. 

Seminal emission in epileptic fit, 1703. 
vesicles affected m eclusto«onu‘asis, 333. 
m amcebie dysenterj', 288. 

Semon's law of Ltimgeal pamtysU, 1131. 

Senile atrophy o[ skin, 1500. 
and presenlle dementia, 1630-1862. 
dementia, 18.79-1862. 
panplegia, 1759. 

Sensation, cutaneous, disorders of. 1416- 
1419. 

Sensory defects and mental deficiency, 1925 
dislurhances m acrorianestheaia, 1111. 
tn acute polmrayeutis. 1621. 

Alcoholic neuritis, 1812. 
in benU-ri. 400. 491. 

Ill haiiuatomTeha, 1760. 
in hyatena, iOll, 1912 
in lindry’a jwruJypU, 1818, 
in median nerve l«ioii«, 1701. 
in radial nerve lesiom*, 1700. 

Ill mboeute combined ilegcni ration, 
1763. 

in synngomvclia, 1761, 1762. 
in tabes. ICf.1, 1602. 
in ulnar nerve lesions, 1793. 
less, dissociated, 1761. 
tract disturbances, 1712, 1713. 

Sepsis, focal, 12, 13. 
oral, 550; and ere Oral sepsu. 

Sepilcmmla, 13, 14. 
as result of bnrtenal aeiinr} , 2. 
drug treatment of, 17, 18. 
from n. coll, 28. 
from local infection, 2, 
from streptotoeens infection, 16. 

by insect bites, 352* 
from typhoid ),aeillus, 80 
"onoeotcal. 24 
immune therapy of, 18 
in Wctenal food poisoning, 427. 

ID eerebro-spinal fever, 42. 
m erysipelas, 2). 22. 
in jienlomtia. 78-1, 78-7. 
in «atlet fever, C.'*, 70. 
in Ktnall-pox, 163. 
kunl infection* leading to, 13. 
microbes chiefly coneemed in, 13. 
{imrumocoeciiB, 13. 
poet-ojierative, 13. 
prognosis in, 14. 

puerperal, 13; n"d see Piicr[y*ial 
eepticicmis. 

relation to, of pyu^miv. 14. 
ipecific therapy of, IB. 
symptoms in, 13. 1 1. 
treatment of, 17-20. 

SepUesemlc arlhrltls, 1373. 

S^um, inter-auricuhr, patency of, 1002, 

1000 . 1 « 58 . 
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Septum, InteM-eutrlcuhr, <lcfepts in, 1002, 
1000, 1000. 
patent, 1(>03. 
nasi. Ste Nasal septum. 

Sera, antitoxic, 4, 5. 
oytotoaie, 5. 
pmperties of, 5-S. 

Serum, eruptions, I4&1. 
ol blood, milky, in nephniia, 1335. 
prophylaxis of nieaslea, 152. 
rash sininliiting scarlet fever, 7C. 
reactions m congenital syphilis, 230 
sickness, 7 

jn relation to snapliy lasis, 7 
treatment, 8 

Sex ns A factor in ]v<,vctiogcnesis, 1&I3. 
as enusat factor in acUizophrenia, 180> 
in rilalinn to prognosis in CAnliac 
affections, 892. 
glands, 545-519. 

uiQucnre of, on nietnUolism, 460, 
suprarenal cortex in relation to. 55.1. 
MS 

Sexual aberrations m im>ml iinWcilitv. 
iSOO, 1027. 

'lesire in maiun, 1K8}. 
in piilmonarv tubereiilosM, 1216. 
loss of. m taU<s, 1503. 
development, emst of, in Jiraritsm. .500 
as alfecteii liv oichitu in niumps, 176 
dystrophy in licwaies of nituiUry, 501, 
SU3. 505. 505 

epochs In relation to mental disorder. 
1S39, tS79 

Instinct in relation to mcntil disorder, 
18-13 

precocity, 5-18, M9 

Shaking paby, 1720, nnd see I'aralysis 
agitann. 

Sheep rot, 329. 

Shell-Dsh ns eiiuse of bacterial food pownn- 
ing, 423. 

M vehicle of typhoid uifection, 81. 64. 
in rcl.-ition to ekin eruptions, 1 117, 1 152, 
1407. 

ShelNshock, furictiooul niilioma in 11.15, 
1130. 

Shiga’s dysenter), 4, 118, 119, I2l», 125. 
Shin-bone p^n m trench fover, 311. 

•• Shift to the left,” 820. 

Sftlngfcs 131S. 

Shock, blornt.iijluiiic in reUlion to Tflt, 
707. 

in aiiite infectious ili-'rasos, 891. 
in h.-cuiorrhagp, 796. 
syiujitoms of. 891. 892. 
syndrome, T9C 
treatment of, 797. 
treatment of a«tliiiia. ] 172. 
of s Jiisophrenia, 1851, 1900. 

Shoulder, drooping, in pulmonary tntwT' 
eiiloab, 1210. 
troien, 1384. 


Sialodochitis, 559. 

Sblorrhcoa. 1613. 

SIderosb, 1305 

Sl^oa reaction for apyhilis, 209. 
Sigmoldoscoplo examination, technique of, 
617. 

SWea in rclntion to pulmonary tuberculosis, 

1200. 

SUIco-sIderosts, 1205. 

Silicosis, 1205, 1206. 

Silver arsphenamJne, 219, 220. 

ekin pigmentation due to, 1463. 

“Silver wire “ arteries, 1100. 

Slmmonds’s disease, 507-509. 

mental ilisorders associated with, 1870. 
SlmuUuin damnosum as transmitter of 
onehocoreiasb, 343. 

Singer's nodules, 1123. 

SlDo-ourlcubr heart-block, 037. 
electrocardiogram of, 1052. 
node. 878, 879. 

Sinus, accessory, suppuration of, 1110- 
1118; otid see Accessory sinus. 

anhjlhmta, DID, 920. 

eWtroeanliognm of, 1012. 
bradycardia, 917,918. 
carotid, sj-ncope, 801. 
cavemoos, syndromea of, 1552. 

thrombosis of, 1005, 1649, 
lateral, tbromboais of, 1004, 1649. 
lOB^ludlnal, thrombosis of, i004, 1618, 
1010 . 

tachycardia, 910, 917. 

(hrombosu, 1094, 1095, 1C47-1050 
infectivo venous, 1601. 
venosus, 878. 

Sinuses, nrrections of, in the cominon cold, 
113. 144. 

cerebral, tlirombovw of, 1094, 1095, 1647- 
IGSO. 

Slousitb line to oral eepsls, 353. 
frontal, 1117. 
u inlluons.'t, 181. 

Skeleton, iL-ieasea of, 1391-1 108 
Skew devtatloD, 1550, 1033. 

Skin aOectionsaflecarsphenaiDiue remedies, 
223. 

allergy of, U>2, 1420, 1427. 
anatomy of the, 1409-1411. 
appendages, tumoura of, 1501. 
atrophied oil X916. 

IxHugn epiththol tumours of the, 1497. 
congcsutnl conditious of, 1507, 
wnncclive-tissue tumours of, 1501-1603. 
dermoid cysts of, 1501. 
diphtheria' infections of the, 103, 101. 
1442. 

diseases, 1 107-1517. 
acute nephritis m relation to. 1324. 
GOntUtions predispoaing to, 1413-1416. 
disorders of circulation in, 1419. 
disorders of sciretions of, 1413. 
disordcn cf aenaation in, 1410-1419. 
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Skin diseases, due to nutw, 207, 351. 
geneml description of, 1412. 1413. 
trOTical, 1510-1S17. 

eruptjons dno to Iwrieria end faneh 
1474-1482. 
to drugs, 1462-1464. 
to cnttra of metabolism, 1433, 1484. 
to filtrable votjsm, 14S2, 1483. 
to eulphonamido irrcTwration*, 1463. 
1464. 

eruptions, fixed, 1463. 

• toxic, 1461. 
fibroma of, 1602. 
functions of the, HU, 1412. 
mflAmmationa of the, I42I-M97. 
IrritaDis, groups of, 1421. 
leuh/emia and Irmphadenoma of. HM 
Lpoma of, 1502. 

local tuberculous nleers of, 1478. 

maligisant tumours of, 1600, 1.W2, 1S0.3 

myoma of, 1502. 

nari of, IB03-Ili03. 

physiology end pathologj- of the, 1411- 

pigmentation anomaliea of, lon.'i. 1606. 

proloctive function ofth», 1411. 

pyogenic infections of, 1436-1441. 

sarcoidosis of; 1492-1406. 

aarcoma of, 1503. 

aebaccous cyata of. 1501. 

aecretions of the. UU, 1412. 

Hoiilo atrophy of the, 1506. 
sporotrichosis of, 14^2. 
squamous epltheboma of, 15CS^. 

for tuberculosia, 35. 
tropical, 1425. 
tuberculosis of, U76-1431. 
tnmoun of the. 1497-1505. 
rasenlar reaction ofi to irritants, 110>, 
1106. 

Skoda, Toiled puff of, 1 173. 

SkoD, abnormalities of, in ceiebrsi diplegiT, 
1693. 

anterior fossa, lesions lo, 1350, 1531. 
general hyperostosis nf, 1395, 1396. 
in acromegaly, 602. 
in cretinism, 524. 

in Hand SchuUer-Cliristfin’s tbsease, 865. 
in hydrocephalus, 1693, 
in post-basic meningitis, 43, 44. 
in rickets, 487. 
middle fossa, lesions in, 1551, 
posterior foso. lateral recess, tumours in, 
1553. 

Sleep in .Tiixiety states, 1837. 
in mania. 1881. 
in mental depression, 1 S80. 

Sleeping sickness, SSI ,* Tiyj^nao- 

eomiasis, Africou. 
of Tubingen, 1600. 

Siesplessncss in delirium tremon*. IS7I. 
in heart dbesso, 885, 003. 
in n70rphial'‘ia, 1674, 
in piieumonw, 1248. IS.'io. 


“Sleeved Jacket “ anssthesia. 1761. 
Sm^-poj, 156-16S, 

Smegma haeUlos, differentiation of, from 
Ittbercle bacillus, 34. 

Smelt, toss of sense of, 1519. 

Smith's al^ in cnlargi^ mediastinal glands. 

Smoking a cause of chronic pharyngitis. 
.5C9. 570. 

a cause of ptysliam, 53S. 
ranliao symptoms of. Oil, 023, 025. 

, Mcresjre, etjtenwpasm la. &18. 

. harmfulness of, in intestinal spasm 673. 

I in relation to atheroma, 1074. 

I to gastnc and duodenal ulcer, CIS. 

to ^trie imtation, 800. 
f to intermittent cbnfbeation, 107.>. 

} to hrengiiis, 1127. 

to pafpitalioa. 011. 

to pulmonary tubeieulosjs, 1228. 

I to tbrombo-anglitia obliterans, 1063. 

/ Saate poisoning, 355-358. 
venom for ha-mophdn, 851. 

for iMemorrhagic diseases, 844. 

venoms, 385, 356. 

Snakes, di^asoa due to, 385-358. 

Snaffles, 238. 1118. 

Soap dUrthtea, 683. 657. 639. 

Soaps 09 a cau<c of eczema, U27. 1431. 
Sodinm aisenlie, uses of. 39S. 
bicarbonate, cffoits of oTtrdo*e of, 1339. 
Monte depe«its in gont. 458, 460, 462, 
46.1 

diphenyl hydantolnate m epilepsy, 1711, 
Sodeka, 283 ; and m Hai-bite fever. 
SoRening, cerebral, red, 1630. 
yehoir, 1630. 

SokosUo, 253: and see Bat.bitc fever. 
Solanine poisoning, 419. 

Solanloln m epilepsy. 1714. 

Solder of tins as eau«e of poisoning. 421, 
422 

Soldier's heart, 912. 
spots, 093. 

Sonne's dysentery, IIS, 119. 123, 125. 
Sparganosis, ocular, 337. 

Spargsnare inansosl, 337. 

proUtenim, 337. 

Spasm, habit. 1731, 1735. 
in croft palsy, 2737, 1735. 
in first etage of epileptic fit, 1701, ITPt. 
of anal sphincter, 633. 
pcripbeim facial. 1533, 1531. 
letro-collic, 1733, 1733. 
toraion. 1688. 

Spasmodic torticollis, 1732-1731. 

Spastlo ataxia In eerebro.*pinal fever, 45. 
dysarthria, 1661. 
paralysis, congenital, 1691-1694. 
fiimiiial, 1^9, 2686. 
general congenital. 1632. 1697. 
paraplegia, 1741, 1742, 
eoDgemtal, 1693. 1694. 
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Ssastielt?, lUvolopmcnt oC after liemt* 
plegifl. 1(533. 

in encephalitis lethargia, 1C12 

Spatulate hand in crctini, 62t. 

Specific gravity fixation te«t of renal 
efhrieiicy, 1307. 

Spectroscope for estimating eaibon mon- 
oxide in Mood. 40S. 

Spectroscopic examioation of etoole fur 
blood, e«r». 

of urine for blood, 1311. 

Speech, anatomical conEidertitiiins, 155S, 
I65fi. 

articulate, mnwilar meihani'‘m of, 1502, 


defects, 15’53-1504. 

disorders in general parnlrsia of the 
insane, 10.o3 
in hvBtcrm, 1012. 
con/usional <lcfoct.s of, 15 »7 
function of, 1553, 1.555 
patierns. 15.50, 1557. 

{lerseveration of, 1557. 
phyaioloffieal mechatusni of, 1550. 1657 
region oftlio brain, 1555, 135Q. 
scannlog or staccato in cerebellar leetonn, 
1.530. 

Spes phthtstes, the, 1210, 1S77. 

Sphenoidal fissure, eyndrome of. 1523 
ridge, sradromo of. 1552. 

Spherocyfoalr, 8U: and m Jetimbce, 

acholuric. 

Sphincter control, loss of. In epdepej. 
1702. 

ol bladder, spasm of, COO. 
troubles in acute potiomjelitis, 1023. 
in disseminated sclerosis, 1077. 
m encepliabtis lethargies, 1612, 1013. 
in BjriDgomTelia. 1702. 
in Ubea, 1063, 1006. 

Spbygmle period in cardiac cvcle, 6SO. 
Spbygmogram, 881. 

Splden, diseases due to, 354. 

Splegler's tumours, 1500. 

Spina blflda, 1759, 1700 
Spinal anssthesla for mcgacolon. 700. 
arthritis, 1378 , ond Spoudylltb. 
caries, in relation tu compression of ronl, 
1753, 175.3. 

tuberculous. 1222, 1752. 
cord, compression of, 1740-1755. 
extrathecal, 1752-17.'l5. 
intrathecal, 1749-1751. 

traumslic, 1755-17.57. 

LiEmorrhagGS into. 1738, 1705, 17M. 
Igcaluu t ion of lesions, by lipiodot. 1746 
by rcBexes, 1743. 1744. 
motor locttlisation of, 1743. 
segmental dlagnosia of, 1743-174,5. 
sensory localisation of, 1743 
local luiciss of the, 1740^1747. 
neurofibromata of, 1750. 


Spinal cord, subacute combined degenera- 
tion of. 1760-1771. 
surface anatomy of the. 1746. 
vascular leiiona'of, local, 1733, 1759. 
disease, aniemie, 1760. 
myosls, 1524. 

symptoms in encephalitis letlinrgica, 
- 1612. 
syphilis, 1672. 

Spine, arthritis of, I37S ; <rn<f tu Spondy- 
litis. 

fractoro and lUslocntion of. m reklion 
lo compreosjon, 175.5. 1750. 

I tuberculous diM-iuc of, 1752. 

' Spirillum fever, 249; n’lif tte Relapsing 
fever, 
minus, 233. 

Splrocbseta bronchiatls, 1149, 1157. 

pallida, 206,214. 

Spirochstal infections, 206-254. 

Jaundice, 246. 

Splrochstes likely to be confused with Sp. 
pallida, 215. 

Spiroctaeetosis, 249: and att Relapsing 
feTOt. 

Utero-baemorrhaglea. 24(5-249. 
Splanchnic stasis m rel.ition to blood- 
pressure, 1191. 

Splashing m atomach, 596. 

Spices, abnormalities of, 658. 

1 abicecs of, 859 
agiie-cale, 259. 
amebiasis of. SS7. 
amyloid loOllnUon of, 1075. 
chronic enlargement of, 861, 662 ; an* 
tu Splenomegaly, 
venous congestion ol, 600. 
circulation in. SOS. 
congenital lobulation of. 85S. 
cysts »>f, 801. 
diOusa waxy, 1075. 
dueasns of the, 856, 865. 
dislocated. 85S. 
dropped, 777 

I enlargement of the, 601, 662. 

Boating, 858, 859. 
functions of. 856-838 
hard-bake, 873. 
in anthrax, CO. 
in septic endocarditu<, 952. 
in typlioul, 82, 80. 

Infarction uf, 859. 
lardaeeous, 1075. 

I movable, 853. 

palpable, ui septicemia, 14. 
rwuta&te of, to tumour growth 858. 

I rcticulo-eodotheliosls of, 869. 

. rupture of. 659, 860. 

sago, 1075. 

! smreoma of, 863. 

I aeptic, 860 . 

I tiasuoH of, 830. 

) taberruioiiix of, 8G{, 865 
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Spleen, tumours of, 86S. 
wandeririE. 838. 
waxy, 1075. 

Spleens, accessory, 853. 

Splenic ansmla, 802-884. 
lever of animals, 5S ; and esc AnMimT 
tumour, acute, SCO. 

SplenomejaUc pelycylbsmia, 825. 
Splenomegaly, 861. 
bllharzlal, 334. 

ehronfe malariai, in reUiion to fnpieal 
macrocytic aoxmia, 497. 
conditions of occurrenoo of, 862. 
eosinophilia witli, 829, 830. 
hyperenolesterolremle, in diabetes, S6S. 
(broaibo-phleblflc, 802. 

vascular changes in, 8C2. 

Spondylitis, 1378-1380. 
anhyloslng typo of, 1378-1380. 
atrophic t^ of, 1378. 
degenerative, J381. 
hypertrophic, 1381. 
osteo-artwtie type of. 1381. 
rhenmatold arthtitle type of, 1369, 1378. 
types of, 1378. 
anxylopoletlca, 1378-I3S0. 
osteo^arlhritle type of, 1331. 

Spoodylose rhlromtllque, 1378. 

Sporogosy of malarial parasite, 2SC. 
Sporotriebosts, 201, 1237. 
of fkln, 1482. 

SporotoUes of malaria parasite, 355, 350. 
Spotted fever of Eastern type, 303-304. 
5pru«, 

non-tropical, COO. 

Sputum, cumnt jelly, 1340 
nummular, 1152, 1213. 
proD»>Julee, 1216, 1248, 1300. 
rusty, 1153, 1216, 1248. 
tubcrclo bacilli in, 34, 1313. 1226. 
Staccato speech in ceret^Uar lesions, 1550. 
Stammering or stuttering, 1557, lS€2-I5&t. 

hysterical, 1881. 

Stanford-Blnet test, 1926. 

Staphylococcal infection in diabetes, 2. 
infections, prognosis in, 10. 
vaccine treatment of, 10, 20. 
Staphylococci as cause of abscess, 2. 
as causa of pyemia, 2, 14. 
elTcct of, on rabbits, by lUu and veins, 2. 
in blood, 2. 

in relation to septicictnia, 13. 
Staphylococcus aureus, 13, 14, 15, 20. 
a cause of furuncle, 1439. 
in impetigo, 1430. 
in pemplugus, 1436. 
in relauon to influenza, 179. 
in septic endocarditis, 15. 
epldermidls albas, 781, 1442. 
infections, prognosis in, 19. 

vaccine treatment of, 19, 20. 
pyogenes m perinephric abscess, 1351. 
albas in pemphigus J473. 


1 Starch, digestion of. imperfect, 674. 

, granules, in urine. 1303. 

Stafos angtaosos, 1010, 1026. 

I asttamatleus, 1169, 1171. 
dysraphlcns, 1760. 
eplleptlens, 1710. 

, lymphatlcus, 877. 

thymos in relation to, 877. 

Sleapsin (lipase), 705. 

Steatorrheea, Idiopathic, 666-609. 

osteomalacia in, 1400. 

Steeple head, UOl. 

StegomyJa faselata, 188. 

Stellate nsvl, 1581. 

Stenosis, bronchial. See under Bronchi. 

hypertrophic pyloric, 037, 

Steason’s duet, in parotitis, 559, 500. 
stone in. 559. 

, “ Steppage '* m alcoholic neuritis, 1812. 
stercobilln, 717, 704. 

StercoUth, blocking appendix, 706. 
SterlllsaUOQ in relation to mental deficiency, 
193). 

Sterility as result of gonococcal iafectioo,24. 
of X-rays, 377. 

5tenio>inaste)d paralysis, 1539. 

Sternum, recession of. ui adherent pen- 
cardmm, 900. 

tenderness ever, in ciironio myeloid 
leukemia, 835. 
in septic endocarditis, 053. 

SUgmata ef degeneration, 1020. 
Stigmatisation, 813. 

Sm’sdisease, 1331-2383. 

Stlng'Tays, 358 

Stings, bites and, 1456, 1457. 

Sritch In the side, 1205. 

StokeS'Adams syndrome, 949, nnJ see 
under Adams-Stokea. 

Stomach, abscess of the. 013. 
antiseptic barrier o& 588. 
atony of the. 599. 
carcinoma of the. 639-031. 

pcnucioua an»inia in relation to. 810. 
chemical functions of the, 597, SOS. 
desiccated, in treatment of ansmias, 811, 
853, 854. 

dllaUtloD, acute, of the. G3S. 
diseases of the, 688-84(). 
examination of the, 690-590. 
funeUonal disorders of the, 699-01 1. 
lunctlons of the, 688, 689. 
hour-glass, 634. 033. 
bypotonus of, 590. 699. 
motor functions of the, 596. 597. 
organic diseases of the, 611-040. 

< palpation of the. 590. 

percussion of the, 566, 596. 

penstaUis in, 590. 

positions of the normal, 773. 

protectii'e rOIe of, for small intestine, 588. 

rate of evacuation of, 597. 

secretion in relation to bone marrow, 589. 
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Slomaeh, eke, elapo and position of, BM. 
spasm of the, 634. 
spasmodic strlcfure of, hour^gUas, 

635. 

eplasliing, 596. 

B^hibs of the, 629, 630. 
tone of, 696. 
tuberculosis of the, 029. 

X-ray examination of the, 596, 597. 
Stomatitis, 551-657. 

after arsphenanuno remeilies, 523. 
nu;^}ftr, 478, 806. 
aphthous 555. 
catarrhal, 564, 655. 
due to bismuth therapy, 230 
epidemic, 185 ; and ace Foot*and.inc»utb 
disease, 
follicular, 650. 
gangTcnons, 556, 6.77. 

in benzene poiaoninp, 411. 
mercurial, 228, 403, 4M. 
recurrent ulcerative. In adulu, 68S. 
ulcerative, 555. 
ulcero-merabranous, 5.7C. 
veeicuiar, 553. 

Steels, blood in, G45, 043 1 and ace Occult 
blood. 

ciaumation of, G45>047. 

Strabismus, diagnostic indicatione «f. 1552. 
in cerebral diplegia, lOOt. 
in diaseminiited sclerosis, 1677 
la enccphallUs leiharmcs., 1011. 
in bydrocephalua in cml^n, 1594. 
in third iierre paralysis, 1522 
in tubercuioui mcmiiQitis, 1597. 

Strain, cardiac, 916, 016. 

StreptocoeesI Infections from avptiv teeth, 
19, 553. 554. 
scrum treatment of, 19. 
peritonitis, 784, 78.7. 
septlcsmia from insect bites, 352 
Streptococci, ciassification of, 16. 
Streptococcus erysipelatosus. Set B. pyo- 
genes. 

Imealls, 10. 

hsmolytle, immune therapy of, 19. 
hamolytlCUS. See B. pyogenes, 
as causal organism of scarlet fevw. 05. 
66 . 

Infection, 16, 17, iff. 
meningitis, 49. 

pyogenes, 13, 15, 16, 19, 20, 22. 
infections due to, 10. 

Bcrum in erysipelas, 22 
Taeelne, 10 

vet bsemolytleus m cause nf wi>ti- 
cannia, IS. 
saUvarins, 16. 
scarlatinse, 75. 

septicffimta after mosnuito bites, 352. 
seram m eiysipeUs, 22. 
throat as a causa of eepticicmiH, 13. 
Taeelne, sensitised, 19. 


Streptococcus virldans, 16. 19. 

Infections due to, 10. 

Slreptothrix setlnomyces, 108. 

Stris atrophlcm, 1506. 

Stridor, congenital laryngeal. 1128. 
Strongyloldes stereoralls, 339. 
Strongyloidiasis, 339. 340. 

Strophanthin in cardiac disease, 899, 901. 
Strychnine in cardiao disease, 002, 910. 

poisoning, spasms in, 56. 

Stapor, catatonic, 1003, 1007. 
Slorges-Webersyndrome, 1643. 

Stuttering, 1662-156-t. 

Subacromial bursitis, 1386. 

Sub-Aoute combined degeneration, 1766- 
1771. 

Subarachnoid bamonhage, 1613-1645. 
Sub-dlapbrasmatic abscess, C22, 708. 
Subdural hsmorrhage (bsmatemai, 1616, 
16*7. 

Sublimation, 1843. 

SubmaxUiary mumps, 176. 

Sob-scurry state, the, 483. 

Snbsnltus tendlnum, B4. IDO, 1703- 
Socelnyl-suJpbathlazole, ite Sulpha suxidinc. 
Ssccus enteriens, OlO. 

SuecDssIOQ splash, 506. 

In pneumohydrothoras, 1287. 
Sodar^na in rlieumntle fever, 318. 

Sngar In blood, glands controlling, 439, 442, 
& urine, tests for, 445. 
leal bead, 1401. 

nietAboIisni, methanism of, 437, 438. 
nomal amount of, in birwd, 437. 
reactions of bacitli of food poisoning, 425, 
426. 

loIeroncB In acromegaly, 602. 
in acute infertions, 457. 
in myxtcdcina, 633. 
inaprue, 670. 

Suicide, risk of, in affective disonlera, 1892. 
in anxiety atatca, 1890. 
in hysteria, 1914. 
in mental depression, 1886. 
Sulkofriteh's urinary test, 633. 
Sulphadiaslns, in baeiUacy dysentery, 125. 
us lobar pneumonia, 1354. 
in piague, 133. 

Sulphsmogloblntomla, 820, 827. 
Salpfaagnanidfne, In ammbio dyaentcry, 290. 
m cholera, 139. 

Snlphanilamlde, in B. coli infections, 39. 
in cerebro-apinol fever, 51. 
in glandular fever, 310. 
in oral sejisijs, 5.74. 
in pyehtiB, 1350. 
in amalJpov, 107. 
in tonsilhtis, 563. 

powder, in creeping eruption, 1017. 
Snlphapyrldlne (bl. i. B. 693). 17. 
in actmomycoBis, 200. 
in acute suppurative bronchitis, 1153. 
in antiirax, 60. 
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Sulphapyridlne, in Lroncho-pDeumonia, 
1200 . . , . 
ill dermatitis heroctifomis, 1471. 
in eonococens infection, 24. 
in fobar pneumonia, 1254. 
in lympluigranoloma ingninale, 107. 
in meningococcal aitliritis, 1374. 
in peritonitis, 787. 
in pneumococcal arthritis, 1372. 
meningitis, 1684. 
SulphanphenaniinepSlO.. , 

Salphasmrfdine, in ameebio dysentery, —W. 
in bacillary dysentery, 125. 
in cholera, 129. 

Sulphates in urine, 1305. . 

Sttlphathlarole in actinomycosis, 20<J. 
in chest wounds, 1283. 
in hemothorax, 1283. 
in meningococcal arthritu, 1374. 
in plague, 138. 

in pneumococcal arthritis, 1681. 
in emidlpox, 1G7. 
cream, in impetigo, 1430, 1439 
Sulphonal causing enterogenous cynnosu, 

827* . - • 1 

poisoning, iffimatoporphynnuria. in, 

SulphonamJdes, cautions lo use of. 17, 18, 
800, 801. 
dosagsof, 17. 

cITect of, on colour of urine, I3‘4- 

in actinomycosis, 200. 

in acute suppurative arthritu, 1373. 

in agranulocytosis, 813. 

in u. coil infections. 29. 

m baallary dysentery, 124. 

in bruncbo-pneumonia, 1200. 

in cerebrO'Bpinal fever, 61, 62. 

in cholccystiUs, 763. 

in cholera, 129. 

in common cold, 146. 

in dermatitis herpetiformis, 1171. 

in epiilemio diarrhcea, 603. 

in erysipelas, 23. 

in impetigo contagiosa, 1430. 

in intlnenza, 184. _ 

in lobar pneumonia, 1251. 

in measles, 163. 

in meningitis, 61, 1584, 168o, looS. 
in mite typhus, 301. 
in paratyphoid fever, 98. 
in plague, 133. _ 

in pneumococcal tneiimgitw, 

in primary atypical pneutnonia, J-W. 
in pyelitis, 1360. 
in scarlet fever, 79. 
in septic emlocarditL^, 965. 
in sinus thrombosis, 1649, 165*>. 
in smallpox, 107. , ,, 

m streptococcal infection of sUin. n - 
in tropical ulcer, 1513. 
in tubercnloia meningitis, 1688. 
in ulcerating granuloma, 1617. 


SolpheiuilBldes, in undulant fever, 140. 
skin eruptions caused by, 1463, 1404. 
with heparin in endocawtis, 665. 
Snlphoncpnenolphthaleln in estimating 
kidney function, 1308. 

Sulpha]’, skin irritation caused by, 1424. 

** Sulphur granules *' in pleural fluid, 1290. 

in p^monary actinomycosis, 1236. 
Summer dlanhaa, 059. 

Sun-balhlag, rbk of, in pulmonary tuber. 

culosis, 1228. 

Siui*slroke, 372, 374. 

Suprarenal cortex, 633. 

adenomata of, 640. 642. 
atrophy of, 534. 
hyperplasia of, 603, 640. 
in relation to sexual functions, 633, 
535. 

ttmctcre and function of, 573. 
tumours of, 640, 642. 
deflciency, acute, 639. 
glands, acute deflciency, o39. 
anatomy and histology of, 833. 
diseasea of the, 633-645. 
hormones of the, 633. 
in relation to sugar meteiiolism, 4*-:. 
lesions of, in Addison’s disease, 834. 
tumours of, 540, 642, 615. 
m^alla, 633. 

tumours of, 64o. , . 

Soprasplnatns muscle, degenerative lesions 
of. 1350. 

Swallowing, mechanism of, ^3. 

Sweat secrcUoD, deficient, 450. 

Sweating, 1413. 

Sycosis barb©, 1411. 
lupoid, 1441. 

Sydenham’s chorea, 1724. 
mental changes in. 1867. 

sJSpSEtoS in If “ Yni 

inhtejnaud’s disease. lUO. mi. 

Sympalhetie, cemeal. 

^nem, imbalance m etiology of mega 
colon, 694. 

p,«9Uie on, in aortio aneurysm, im 

nerv^ system in relation to heart 
control, 880. 

SyDcopo after arsphenamme, -2-. 

^'wndltions of occorwuce 0^886 m. 

in heart afiections, treatment of. 009. 

in heart failure, 885. 

local, 1110. j. -g- 

primary canhac. causes of, 88a. 

TOrictiea of, 8JI* 

syndrome. A<hard.T^^. 603. 

.Adams Stokes. 93^^- 
, »arcno-genitel, 640. 

Albright’s, 5M. 

Alzheimer e, ioo-. 

anterior cerebral artery, 1613. 

apordectic, 1043, 1644. 
ltenVa,882. 
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Syndrome, Bcnedikt’s, 1623, 1548. 
Bnssaod'e, 605. 

Brersm-Sfqnard, 1743. 
crash, 1319. 

CnshiBg’i, 603. 

Da CosU’s, 912. 
effort, 912. 

Foster Kennedy, 1543. 

Frohlich’s, 609, 610. 

Froin’s, 1568, 1749. 

frontal Jote tumonr, 1543, 1544. 

Gaoser, 1914. 

Gradciugo’s, 1623. 

Hand'Schiiller-Chiistua’s, 511, 807, 868, 
1408. 

Horner’s, 1526. 

Korsakoff’s, 383, 1813, 1858, 1872. 
lateral recess, 
laorence-SIoon-Biedl, 610. 

Leri-Loraine. 505. 
loculstion, IMS. 

Loeffler’a. 829. 
loffibago-seiatica, 1045. 
meebastlnal, 1293, 1296, 1300, 1301. 
meningitic, 1044. 

Kothnagel's, 1548. 

of AvelCs, 1134. 

of Bejerine and Rousar, 1647. 

PaUtsoa's (Pluinmer>Vittson), 575. 679, 
S05. 

pionuner'TinsoD, 676, 576, 805. 

Pick's, 995. 

Baynaod’s. 1108. 

SchtiUer.ChnsUaa's, 867. 
shock, 796. 

Sttoges-TTeber. 1043. 
thalamic, 1547. 

DTeo-patotid. 661. 
Waterboii.se,Fndeiiclisen, 539, 540. 
Weber’s, 1523, 1648. 

Wcingarten's, 829. 

SjnOTltU, chrome syphilitic, 239. 
in secondaiy sypHlU, 211 . 
trauma os cause of. 1384. 

Syphilids, corymbose, 211. 
follicular, 210. 
frambcesdbrm, 210. 
bchenoid, 210. 
maculo-RMeolar, 21S. 
pspnlar, SOO, 210, 210 
papolo-puslular, 210. 
papulo-sqnamous, 210. 
pemphigoid, 1437. 
pustular, 210. 
squamous, 210. 
tubero-eerpiginoas, 212. 

Syphilis, 206-240. 
accidental infection in, 206, 218. 
leliology of, 206. 
and ai thma , 1166. 

and cerebral thrombosis andhsmorrhage, 
1628, 1629. 
and chancroid, 215. 


Syphilis and hi'drocephalus, 1590. 
and mental disord^, 1864-1866. 
cerebral, 1657-1680. 
characteristic lesion of, 207. 
congenital, 237-240. 

(lupiosis of, 239. 

prerenlion and treatment of, 239, 240. 
diagnosis of primary stage of, 214, 215. 
diagnosis of secondaiy ernptions in, 215- 
217. 

diagaeois of tertioiy lesions of, 217. 
fever therapy in, 236. 
general management of, 232-235. 
barmoglobinnna in, 1312. 
in pregnancy, 233, 237, 239. 240. 
treatment of, 233. 

in relation to aneurysm, 207, 1064, 1077, 
I0S3. 

to angina pectoris, 1013, 1015, 1016. 
to jaundico, 718. 
to moTTUge, 239. 
to tuberculosis, 1225. 
incubation period of. 208. 
infection is, 206, 207, 
intensive treatment of, 235'237, 
invasion of tissues in. 207. 
maternal transmission of, 206, 237, 240. 
meiungeol, 1650, 1651. 
mental dlMrdcr and, 1854-1866. 
of aorta, 966, 2066. 
of hroDchl.nei, 1162. 
el central nerrous system, 1650, 1854- 
1806. 

of hurt and perleordlnm, 1010. 
of the larynx, 1128,1129. 
of tbs Uver, 741-743. 
of the lungs, 1237-1239. 
of the nervous system, 1650-1673, 1864- 
1866. 

Of the nose, 1118, 1119. 
ot the pancreas, 770. 
of the phaiyni, 571, 572. 
ot the stomach, 629, 630. 
of trachu, 1143. 
optic atrophy in, 1521. 
parenchymatous or degeneraUve Iciions 
of. 1651. 

pathology of, 207, 

I pregnancy in relation to treatment of, 

/ 222, 234, 240. 

primary sore of, 203, 209, 214. 

stage 203, 209. 
prophylaxis of, 217, 216. 
racial susceptibility to, 3. 
secondary stage of, 209-212. 
symptoms of, 20S-2I4. 
spln^, vascular, 1672 
tertiary stage of, 212-214. 
third nerve paralysis caused by, 1522. 
t transmission of, 206, 207. 

by blood transfusion, 207. 
to fatos, 237. 

1 treatment of, 217-237. 
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SrphUltie affections cl aorta, heart and 
perlc^iunt, 1010-1015. 
diagnosis of, 1012-1014. _ 

diftcaso of pulmonary artenos, loss, 
lOSO. 

prognosis of, 803, 1014. 
relative frequency and pathologj' ot. 
1010, 1011. 

symptoms of, 1011, 101— 
treatment of, 1014, 1015. 
aortitis. 1010 ; ondsce Aortitis, syphilitic, 
arteritis, 1010, 1110. 1005. 1060, 1007. 
cerehral thromhosls, 1629. 
daet5litls,213.230. 

dlseie] cl Icoronary arteries, 03-, 1010, 
1011.1060, 1094. 
infants , treatment of, 239, 240. 

Janndlee, 741, 742. 
leneodermta, 200. 

menIngiUs, 1589-1591, 

mesaortltb, 207, 1010, 1000. lOiT, lOJM. 

mop, the, 23S. 

phthisis, 1238. 

psendo-paralysis, 238. 

vascular disease, 1065-1007. 

Syphlioma, lotracronial, 1574. 

SyriBgomyetla, 1700-1705. 

BtioIoCTof, 1760. 
dUgnotU of, 17fl3-l76o. 
patnology of. 1760, 1701. 
prognosis of, 1765. 
treatment of, 1705, 

Systole, cardiac, 881. 

extra-,920} and «« 

T.A.B. vaccine, 00. 

Tabardillo, 305. .ii.,. mnsele 

•• Tahby-cat ” strlaUon oI cardiac muscie, 
080. 

Tabes, conjugal, 1660. 
dorsalis, 1060-1669. 
etiology of, 1063. 

ataxia in, 1600. 13*^ 

pathology of, 
prognosis of, 1666, l®®Jj 
symptoms of, 10®t-16^. 
treatment of, 

visceral crises in, 1604, 1668. 
juvenile, 1673. 
mesenlerica, 788. 

in tuberculous of, 

TachycardU, conditions of occurren 
917. 

paroxysmal, 925-929. ,o46-10»9. 

electro-cardiogram of. ICHU-iiMo. 

sinus, 916, 917. 

Tachypneea, 884. 


Tscfila atrlcana, 330. 
confasa, 330. 

ecUaococecs in relation to inng. i.,4j. 

lata. 336. 

mnltlceps, 338. 

sonata, 336. 

solium, ^5. 337. 

Ttenlasis, 335^9. 
lalestina!, 335, 336. 
somatic, 337-339. 

Tape-worms, 335, 330. 

Tar and oil acne, 1424. 

Tarantula bites, 354. . , 

T^ftar in relation to oral sepsw, 650, o-il, 
652. 

in nlcerating granuloma, 1617. 

Taste, lesions of fifth nerve m relation to, 
1527. 

loss of, in BcU’s paralysis. 1531. 
in lesions of ninth nerve, 1537. 

Tea, strong, as a cause of gastnc troublw, 

and eo^ffee, 5^’ 

symptoms of. 923, 
ns a cause of rosacea, 14-0. 

.factory cough, 1M7. 

-tasters' cough, 123i. 

sepsis. 

Wchopsb m mimine. 1718. 
Telanpeelasia, 9^®^, 

hereditary hsmerrh^e, Mi. 

lnv.r5uj of, in 

^e?^^oKl3M!^385 13M. 
Teratoma of mediastinum, 1302. 

of pharynx, 544. 

Terminal infection, lo. 16. 

by B. coll, 28. 
tuberculosis as a, J-. 

T»tSiS for 
m di.E^»b 

ta duimiis ot dn^Pf ' *-*■ 

toioiB olrfa 

tertiary aypbiba of, -14. 
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Testicle, tryp'Uios'Jimw in. 285. 

Tetania thyreopriva, 630. 

Tet&BoId chorea, 1687. 

TelaDBS, 63-58. 

Tetany, sstiology^ of, 629. 
as complication of pyloric oortnietioa, 
630. 

blood calcium in, 620, 630, 631. 
gastro-mtcstinal, 663. 
in ccchao disease, C65.. 
m etcatAnhcss., , 6A8. 

m rickets, 487. 
m scarlet fcTer, 74. 
in sprue, 671. 

mental disorders associated vitb, 1876. 
parathyroid. 629. 

parathyroids in relation to, 629, 630. 
treatment of, 631. 

Teta dtseau, 251 ; and su Relapaiog fever. 
Tetnehlorethane poisoning, 416. 726. 
Tetn-ethyl lead poisoning, 397. 

“Thalamlo syndrome” of Dejetino and 
Rotwsy, 1547. 

Thalamus, Btt Optic thalamus. 

Thallium acetate iu treatment of ring- 
srotm, 1450. 

UlU, actlou. of, on hair, 1460, 1492. 
TheoeaJelse, 903. 

Theophyllliie, 903. 

TbennalgU, 1113. 

Thiamin (Vitamin Bl, 476, 490. 

ThlouraeU Is ezophtMlmio goitre, 617, 518. 

in tOBo adenomatous goitre, 620. 
Thiourea in eiophthalsuc goitre, 617. 618. 
Thomsen’a disease, 1828 ; andseehlyatouia 
coogeuit^ 

Thorscle aorta, eneurj-sm of. 1078-1084. 

duet, diseases of, 870, 671. 

Thoracoplasty in abscess of luog. 1200. 

in pulmonary tuberculosis, 1233. 1234. 
Thought, disorder of, in schizophienia, 
1897-1809. 

in anxiety states, 1887. 

Thread-wonoa, 319, 360 ; and lu Entero- 
biasis. 

Three-day fever, 192. 

Throat, as portal of infection in scute 
nepuntis, 1324 
bacterial dora of, 143. 
secondary syphilitic iesioss of, 21 1. 
septic, 03 cause of septicarnua, 13. 

in scarlet fever, treatment of, 79. 
sore, in rheumatic fever, 317 
in scarlet fever, 67, 70, 79. 
tertiary sfphihtio lesions of, 214. 
Thrombasthenia of Qlanzmann, 849. 
Thrombin, 841. 

Thrombo-angiltls obliterans, 1067-1069. 
-phleblUs. 1090. 

Thrombocytopenia, blood in, 8W. 
essential 845-847. 

malignant, 811, 844. 
of infections, 843. 


Thiomboklnase, 8il. 812. 

Thrombopathla of Wilfebrdnd-JQgeus, 849. 

Thrembij-phlehltls, 1090. 

migrans, 1182. 

Thromboplastin, 841. 

lUiombosls, 1093-1095. 
and embolism, 1092-1093. 
coronary, 1016, 1017, 1025-1028. 
risk of, in quinidine adminlstnitloa, 
005. 

arttrtal, l(«8, lOM. 
and hsmorrh^, 1628-1637. 
as factor in pulmonary inferctioa, 
1162. 

atheroma a cause of, 1074. 
calcarine, 1631. 
cerebellar, 1633, 1634. 
cerebral, conditions of occurrence of, 
loot, 1628-1630. 

complications and sequeko of, 1095. * 

femoral, 1()95. 
in heart failure, 887. 
tntra-cardlae, 1093. 
of central retin^ rein, 1095. 
of cerebral siousce, 1094, 1647-1650. 
of coronary arteries, 1093, 1094. 
of the lateral einus, 1094. 
of retinal artery, 1091. 
of retinal vein, 1095. 
of splenic veins, 862. 
organismal infection in relation to, 1093, 
1094. 

phlebitis in relation to, 1090, 1091. 
portal, 749. 
renal, 1096, 

sinus, lOM, 1547 ; attd ttt Sinus 
limbos is. 
treatment of, 1003. 
venous, I094, 1095. 

Thrombotic forms of pulmonary infarction, 
1182 

Thrush, 557. 

Thymic asthma, 877, 1128. 

Thymus gland, disea^ of the, 870. 
m status lymphaticus, 877. 
tumoar of, 503. 

Thyroid derangements in acrom^aly, 602. 
diseases, classification of. 613. 
extract in Adanu-Stokce syndrome, 942. 
in cretinism, 624. 

«n dwarfism, 607. 
ui myxeedema, 623. 
m nephrosis, 1323. 
in ob^ity, 463. 
in osteo-arthntiii, 1377. 
gland, diseases of the, 613-626. 
in relation to basal metabolism, 431. 
to sugar metabolism, 415. 
preesiog on trachea, 625. 
secretion of, 813. 

Thyroidectomy for angina, 1024. 
in Graves’s disease, 618, 619. 
in thyrotoxic cardiac conditions, 103$. 
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Thyroidectomy, total, iu taatment of wn- 
geatiro heart failure. 007, 008. 
Thyrotoxic conditions, nuriciJlar fibrillation 
or flutter io, 030. 

Thyrotoxicosis, 610, 1031. 
m relation to hnvrt dLseaae, 1031-10.33. 
secondary, 519, 520. 
definition of, 510. 

Thyroxine, 513, 525. 
antagonistic to insulin, SIS. 
excessiye secretion of, in Onife>'a 
disease, 614. 

in relation to blood formation, 803. 

Hbla, sabre-scabbard form of, 213. 239. 

in yan-a, 242. 

TTc, convidsivc, 1735. 

•donloureox, 1628. 
psychical, 1737. 
simple, 1735, 1736. 

'Tick as rraiismitter of Itoeky Monnlain 
tick typhus, 303. 

•blta, 350, 351. 
paralysis trom, 351. 

“borne relapsing fevers, symptoms of, 
250,251.253. 

fever, 251 : oadsse’Rd.spsingfew. 
typhus, 302. 

Ticks as transmitters of relamitic fern, 
260, 251, 232. 

Ties, the. 1734-1737. 

pMt-encephalitic, 1013. 

Tiger-snake bites, 357. 

Tinea, 1447; end s«< Ringvorin. 
barbs. USD. 
clrclnata, 1451. 
cmrls, U52, 1514. 
flava, 1014. 

Imbrleata, 1452. 1614. 
in the tropics, 1514. 
nigra, 1514. 
tonsurans, 1449. 
unguium, 1514. 
venfeolor, 1455. 

Tinned foods, meUlhc Misoiung from. 421. 

meat as cause of food poiwtiung, 423. 
Tinnitus, 1531, 1533. 

Htubation in cerebellar lesions, 1550. 

m Fckdreicb’e st&rj', 1583 
Tltyus bablensls, 335. 

Tobacco. See Smoking 
0-, fi., and >• tocopherol, 474. 

Todd’s paralysis, 1835. 

Toes, eczematoid ringworm of, 1453. 

Tongue, affections of the, from hypoglo^al 
nerve lesions, 1540. 
black. 477. 

carcinoma of, neuralgia in, Z53«. 
hemiatrophy of the, 1540. 
tnyosKls of, in triehinUsis, 345. 
paralysis of, 1540. 
raspSsry, 69. 
raw beet, 443. 
eyphiUtic leaions ofi 214. 
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TODgue.tremorof.iii general paralj sis, 1053. 

worms, diseases duo to, 35J. 
Tongue-biting in epilepsy, 1702. 
Tonsillectomy, 665, 660. 
contraindicated during ontbre&ka of 
imliomyelitis, 1627. 

TonsUfitls, acute, 662-564. 
chronic, S63, 560. 

tulenoitis ia relation to, 505. 
follicular, 666, 
parenchymatous, 565, 566. 

Tonsils a« site of septic infection, 12, 562. 
563. 

diseases of the, 682-5G7. 

Tophi, 460. 463. 

Torsion spasm, 1698. 

TorUcoUIs after encephalitis lethargica. 
1813. 

congenital, 1734. 
spasmodic, 1732-1734. 

! Torula histolytica, 204, 203 
I Torulosis, 204, 205. 

Tourniquet test. 843, 848. 

Tower skull, UOI. 

Toxemia, 12, J3. 
from endotoxin, 3. 
from eixotoxia, 3. 

Don-bactenal. 3. 
eynptODU of, 12. 
treatment of, 17-10. 

TotsmUs, Infectious, mental disorders in, 
1876, 1877. 

Toxsmlc kidney, 1318; and see viiJer 
Kicfney. 

Totic adenoma, 610. 

eruptions, J46J. 1462. 

Toxicosis, hmmotrhagie capillary, 847. 

Toxins, % 3. 

acting on the liver, 734, 725. 
m caosatiOD of acute catatrhsl gastritis, 

61 1, 612. 

of castnc nicer, 690. 
mode of action o^ 3. 
nature of, 2, 3. 

present in food.poisoniug, 422. 
varieties of, 2. 

TOzoid, in prirnhylaxls of tetanus, 67. 

•^BtilDxln iiofeales for immarmiag 
against diphtheria, 109. 
test of susceptibib^ to diphtheria, 109. 
Trachea, aneuirsm pressing on, 1080, 1148. 
carcinoma of, 1142. 
cysts of, 1141. 
ebsMses of the. 1138-1148. 
foreign bodies in, 1138, 1I44-IJ46. 
iBjniy of, 114S. 
leprosy ot 1144. 
papilloma of 1141. 
pemrationof, 1142. 
pressure on, in aortic aneurysm, 1090. 

in goitre. 625. 
aareoata of, 1142. 
scabbard, 1147. 
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Trsehea, frleronm of, 1144. 
eiiDple tumours of, 1141, 1142. 
sjTimlis of, 1143. 
tuDerculosis of, 1143, 1144. 
ulc«ratian of, 1138, 1142. 

Tracheal obstruction, 1144-1148. 

tugging in aortic aneurysm, 1080, 10S2. 
TraehelUs, 1138-1141. 

Traeheo-broccliitls, acute, 1149. 
Tracheocele, 1141. 

Tracbeopbony, 1293. 

Tracblnos draco, 3S3. 

Trade dermatitis. 1424. 

Transfusion of blood, 854, 855. 

Trape^us, paralysis of, 1539. 

Ttauma as cause of tracheal obstracUoa, 
1140. 

as predisposing to infection, 2. 
in relation to aneurysm, 1077. 
to arthritis, 1384. 
to cardiac lesions, 960, 073. 
to cerebral hemorrhage, 1629, 
to Mut, 4S9. 

to uitraersmal abscess, 1599. 
to intracramal tumour, 1570. 
to mental disorders, 1808, 1869. 
to progresslre muscular atrophy. 1772 
Trematodes, diseasee due to, 339-335. 
Tremor m various diseases, 1722, 1723. 
Treneh fever, 310-312. 
foot, 1439. 

Treponema palUdun, 300 ; end tet Si^> 
ebsta pallida. 

Trlcblnella spiralis, 343. 

Trichlnlasls, 345, 

mrositis m. 1390. 

Trichlorethylene poUonlDg, 417. 
Trlehoceph^as dIspar, 349. 

Trichomonas hominb, 291. 

Trichophyrides, skin eruptions a-ssociated 
with, 1455. 

Trichophyton, 1447, 1614. 

TriehosporoQ glganteum, 1615. 
Trichosporosls, 1515. 

Trieburiasls, 349. 

Trlchnris trichluia, 349 
Tricuspid incompetence, 900, 063, 964, 977, 
078. 

stenosis, 060, 076, 077. 
valves, congemtal anomalies of, 1004. 
Trigeminal^ neuralgia, 1528; and eee 
Neuralgia, trigemmal. 
Trinitrotoluene poisoning, 413. 

Trional poisoning, hsematoporpbynntina 

Trismes in strychnine poisoning, 66. 

in tetanus, 55. 

Trombicula akamushl, 297. 

dellensis, 396. 

Tropical eoslnophilia, 820. 
skin diseases, 1425, 1510-1617. 
sore, 270. 
ulcer, 1513. 


Trousseau’s sign in hypoparnthyroiduim 
531. 

in sprue. 07 1. 

Trypanosome fever, 282. 
l^panosomes in animals, SSI. 
in blood, 281,282. 
in brain and cord, 292. 
Trypanosomiasis, 231-286. 

African, 281-285. 

Brazilian, 285. 

South American, 28.>, 236. 
Trjpanamlde, 226. 

tozio effects ot 220, 281. 

Trypsin, 763. 

Tiypslnogen, 765. 

Tsetse fly, the. 281, 

Tsulsugamushl disease, 290-301. 
stiology of, 296. 
complications of, 300. 
diaenosis of. 300. 301. 
pathology of, 207. 
prognosis of, 301. 
symptoms of, 297-300, 
treatment of, 301. 

Tubercle bacilli, effeet of carbolic acid on, 
31. 

effect of sunh'gbt on, 30. 
in dust, 30, 32. 
in milk, 421. 
in sputum, 34, 1213. 

prognostic signiilcance of, 1230. 
in urine, 34, 1353. 
ceebtant to digestion, 30. 
endotozoid, Crasset's, 1231. 

Tubercles, characters of, 1210. 
in choroid in tuberculous meningitis, 60, 
1586. 

nultaiT, m peritoneum, 788, 

Tuberculides olsUn, 147S-14Sa 
Tuberculin, Koch’s, 35, 36. 
new, 1231. 
old, 36. 

tesla for tuberculosis, 35, 1223, 1224. 
treatment of tuberculosis, 1230, 1231. 
sarieties of, 1230, 1231. 

Tuberculoma, 1674. 

cerebral, risk of removal of, 1674. 
hypertrophic, 1221. 

Tubereulo-slUeosls, 1206. 

Tuberculosis, 30-37. 
acute caseous, pathology of, 12I0, 1211. 
temperature in, 1105. 
nlUary, 36 ; and tee Tuberculosis, 
general. 

pathology of, 1210. 
temperature in, 37, 1214, 
etiology of, 30-33. 
and erythema nodosum, 321. 
as a tennlnol infection, 32. 

BTUA 1308. 

Bacille Calmctte.Gu4rm in oronhylaxis 
of. 36. 1227. 
bacilluna, in 34. 
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Tuberculosis, blood in, 34. 
bovine, 31, 1208. 
chronic miliary, 1310, 1219, 1220. 
congenitnl, 32. 
cutis, 1470-1480. 

^oloffieal evidence of, 35. 

•lefinition of, 30. 
djagooais of, 33-36. 
droplet infection in, 32. 
e&dothelia!, S7J. 

flbro-caseoos, pathology of, 1211. 

Dbrold, pathology of, 1211. 

tempentTire m, 1218. 
general, 36, 37. 
hllum, 1220. 
incidence of, 32. 
infection in. modes of, 31, 32. 

results of, 33. 

inheritance of aiucepUhility to infection, 
lotesUnsi, 885. 

mucosa as portal of infection, 31. 
Intra-eranlal, 1574. 
lymph gland, 871. 
mental disoiden ia, 1877. 
miliary, pathology of, 1210. 
uorUbty due to, 33. 

Of the eseuni. hypcrpUstic, 0S.>. 

«f epididymis, 1222. 1227. 

of the kidneys, 1210, 1352, 1333. 

or larynx, 1130-1132, 1212, 1214. 

of nose, 1119, 1120. 

of (he perlcar^um, 900. 

of pharynx, 573. 

of skin, 147G-14S1. 

of spleen, 804, 86s. 

of the sfoffiaeh, 629. 

of trachea, 1143, 1144. 

paths of entrance of bacilli in, 31, 32. 

predisposing factora to, 32, 

prophylactic treatment of, 30. 

prophylaxis of, 1227. 

pulmonary, 1207-123.5. 

racial susceptibility to, 3, 32. 

scmle, 1212. 

skin inoculation witii, 32. 
sources of infection in, 31. 
tests for, 35. 
tonsils and, 1121. 
trauma in relation to, 33. 
treatment of, 30. 
nveo-parotld, 661, 562. 
vesical, 2353. 

Tuberculous arthritis, 1373. 
colitis, 688. 
enteritis, 685. 
gummata, 1479, 1480. 
inflammation of pulmonary artenes, 
1088. 

mediastinal glands, 1297. 1298, 1299. 
meningitis, 49, 1685-1588. 
myocardit^, 930. 
peritonitis, 788, 
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Tuberculous ulceration of Ileum, 68.7. 

ulcers, local. 1478. 

Tularsemia, 62-64. 

Tumbu disease, 353. 

Tumour, benign gknt-ceJJed, 1396, 

Tumours in acuto lenkasmia, 340. 
Intracranial, 1570-1682 • and see Intra- 
cranial tumours. 

Turban-Gerhardt classification of tuber. 

cular stages, J224. 

IVirbatrlx acetl, 3^10. 

Turck cells in blood in Oroya feier, 141. 

in rubella, 155. 

"Twilight state," 1857, 1869. 

Twltchlngs in uricmia, 1312, 1703. 
Tympanites in pneumonia, 1255. 

Typhoid bacilli, 80. 
fever, 80-96. 
abortive forms of. 68. 
etiology of, 80-82. 
afebnle, 86, 

agc-incidence in, 81, 86. 
alcoholism and, 86, 02. 
ambulatory, 85. 
antipyretic treatment of, 95. 
antiseptic treatment of, 95. 
bacterismia is, 2, 82. 

“ camera,” 1, 81, 82, 93, 
causal orgsTusm of, SO. 
causes of death in, 92. 
complications of, 86-89. 
couvalcscoDco aAcr, 64. 
diagnosis of, 6, S9, 00. 
diet in, 05. 

diiTerautiai diagnosis of, 37, 47, 48, 99. 
endemic occurrence of, 82. 
haemorrhagic type of, 66. 
immune therapy of, 94. 
incubation period of, 83. 
intestinal ulceration in, 82. 
mortahty rate of, 92. 
nursing of, 03. 
onset of, 83. 
pathology of, 82, 83. 
pregnancy in relation to, 86. 
prognosis in, 92. 
prophylaxis in, 93, 04. 
pnimonaiy tubcrcalosis and, SO. 
rash in, 83. 
relapse in, 85. 
seasonal incidence of, 81. 
epecia) diagnostic methods in, 89, 00. 
special symptoms and complications 
of, 86-89. 
stools in. 83. 

BfTnptoais and course of, 83-86. 
treatment of, 02-90, 1095. 
types of, 85. 

variability of clinical course ia, 80 , 80. 
Widal test in, 0, 6, 89. 
meningitis, 49, 85, 1591. 
spins, 88. _ * 

“ Typhoid state," the, 84, 97. 
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Typhus abdomlnatis, Mi. 
hLiflting, nos. 
endemic, 204. 
epidemic, 304. 
eiantbematlcos, 304. 
lever, louse-bome, 304-310. 

Bea, 204, 293. 
fleck-, 304. 
jcteroides, 187 
mite, 298 
murine, 294. 

Rocky Mountain tick, 302-304. 

rural or scrub tropical, 298. 

ship, 294. 

slderans, 308. 

tick, 302. 

tropical. 294 

urban tropical, 294. 

X19 tropical, 294. 

Tyrosin m urine, 1318. 

Ulcer, gastric, 617; and tee Gastric ami 
duodenal ulcer, 
ioteetinal, tubercular, 883. 
ofiaucea, eyphilltic, 671. 672. 
of latjux, ej^Qitie, 1129. 
of cBsophagus, acute, 681, 6S2. 
chronic, 0S3-684. 
maUgnant, 683, 
of pharynx, eyphilitic, 572 
phagedenic. In primary ayiihilu, 213. 
rcalmc. 024-62U. 
rodent, 1600 

soblingual, in whooping couch, lU, 116 . 
ayphilitic, 212, 213, 217. 
tropical. 1513. 
tnlwculous, of faucea, 673. 

Ulcerating granuloma, 1S16, 1317. 
Ulcerations, Suguct'a, 80. 
in American dermal ]eislimanu\si.-i, 278, 
279. 

in scurvy, 482. 
in raws, 241, 242. 
of laiynx, tuberculous, 1130, 1131. 
Ulcerative endocarditis, 949 ; and tee 
Endocarditis, septic, 
stomatitis, 6.83. 

Ulcers, of feet, perforating, in diaWtes, 444. 
m tabes, 1665, 1669. 
of skin, tuberculous, 1478. 

Ulcus tiopltum, 1513. 

U lnar nerve, lesions of, 1792, 1793. 
UmbUical abscess m lub«culous peri- 
tonitis, 789. 

>ein. thrombosed, causing pentonltis, 

UmblUcuS, diphtheritic infection of, 103. 
UnclnatiaiU, 346. 

Uncinate lesions, hallucinations in, 1545. 
Undulant fever, 133-140. 

polyarthntis in, 1374. 

Unna's paste, 1433, 1433. 

Unverricht’s myoclonus, 1700. 


Ursamla, 1338-l3<o. 
condhious associated nitli, 1635. 
extrs-mial, 1339, 1340. 
in aoate nephritis, 1326. 
ia chronic nephritis (secondary), 1333, 
isclixmlc, 1340. 

mCDUl disorders associated with, 1880. 
pseudo-, 1343. 
renal, 1340-1345. 
diagnosis of, 1342-1344. 
aymptoma of, 1341, 1342. 
treatment of, 1344, 134.7. 

Uremic asthma, 1169, 1341. 

Urates in nrme, 1315 
Urea as a dinretie, 1333. 
concentration test of renal oihciency, 
1306. 

in blood, in health and disease, 1306. 
inunne, 1303. 

retention in relation to nnemia, 1338, 
1344. 

Ureteral catheterisation in determining 
isdney efficiency. 1308. 

Drelcts, lesions of, in schistamiaais, 333. 
Urethritis in coliform infections of urinaiy* 
tract, 20, 27. 
in mumps, 176 

Uric add m blood in gout, 459. 460, 403. 
m beaUh, 459. 
calculi, 1355. 

crysuls in urine. 1305, 1315, 1355. 
excretion of. 459. 1304. 
testa for, 463. 

UtiRSemla, 1338. 

Ascoti’a, 133$. 

Urinary anlisepUcs, 29, 1350. 
culture for diagnosis of typhoid, 89. 
secretion, ebnormabties of, 1306-1316, 
tract, B. coll infections of, 36-29. 

Urine, aci^ty of, 1303. 
alcohol in, in alcoLobo intoxication, 
380, 381. 

appearances of, in bacilldria,S7, 28, 1348. 
Bence-Jones protein in, 1406. 
cryatalbne deposits in. 1303, 1315, 1316. 
drags which alter colour oC 1314, 1315. 
incontuiencc of, in epileptic attack, 1702, 
1703. 

nitragcoous constituents of, 1303, ISOt. 
Roa-iutrogenous constitnents of, 1304, 
1305. 

normal, 1303-1305. 
organist deposits in, 1310. 
pancreatic ferments in, 705. 
phosphates in, 1305. 
pigments of, 1304. 
pneumococci in. 1249. 
leaetionof. 1303. 

in relation to calculi, 1354, 13, >3. 
spedfic gravity of, 1303. 
sparochetes in, 247. 

suppression of, in arsphenamine poison- 
isg, 401. 
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Urine, in black* Atpr fe\cr, 271. 
in cholera, 128. 
in lead poisoning, 388. 
in merourial poisoning, -KKi. 
tests for Sugar in, 44!). 
tubercle bacilli in, 34. 
typhoid bacilli in, 89. 
lino acid crj-stab in, 1315. 

UrobUlB, 1304. 

Urobilinogen, 1304. 

Uroblllnuria, 715. 
in biacfcwater ferer, 270. 
in cirrhosis of liver, 734. 
in malaria, 253. 
in pcmidoos amemia. 809. 
in yellow fever, 100. 

Uroenrome, 1301. 

UroerythTln,318, 130t. 

Urography, intrarcnous, 1307. 

Uroroseln, 1301. 

Urtlearla, acute giant, 1106, 1408. 
a?tioloCT of, 1467. 
anaphydactic, 8. 
auto-toxic, 14Q7. 
diagnosis of, 1469. 
factitious, M38. 
forms of, 14G7. 

in relation to asthma, (167, 1168. 
papular. UC8. 
pigmentosa, 1403, 1409. 
simple, 1407, 1463. 
symptoms of. 1467't4G9. 
treatment of, 1409, 1479. 

Urticarial drug eruptions, 146i-l47o. 

Urticarias, the, 1407-1470. 

Uta, 278. 

Uterus, coliform infection of, 28. 
xnfectioas o& causing septicxMnia, 13, 
23. 784. 

pitoitary gland in relation to. 600. 

Ureo'parotld syndrome, SOI. S02. 

VaecinatlOD, 163-171. 

protection alTordcd by, 171. 
risks of, 170. 
techniquo of, 169. 

Vaccine lymph, lOS, 169. 

Vaccines, autogenous, 19, 20. 
skin eruptions due to, 1 464. 
stock, 19, 20. 

Vaccinia, 1C8-171. 

Vaginal diphtheria, 103. 

Vagus, anatomy of, 1638. 

in relation to heart-control, 880. 
involvement of. In cancer of cesophsgus, 
680. 

in cerc^Uar apoplexy, 1631. 
leeiona of the, 1538, 1539. 
rOle of the, in asthma, 1168. 

Vailelx, the tender points of, 1629. , 

Valrular chsagw in chronjo endocarditis, . 
957, 958. . « , i 

disease in aeptic endocarditis, v5i, i 
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Valvular disease of beari, chrvah, iMJO-979. 
mtiology of, 961, 

pfTecta of, cm ualls of heart and 
other orgaax, OCI-064. 
syphilis as cause of, 961. 
treatment of, 979. 

lesions in relation to myocardium, 883, 

ValyuUUs, 945. 

in chronic endocarditis, 937. 

Van den Bergh’s reaction, 716. 

test for excess of bdo pigment in blood. 
716, 

Varicella, 171 ; and are Chicken-pov. 
boDosj, 173. 
gangrenosa, 173. 
hsmorrha^ea, 173. 

Varicose aneurysm, 1037. 
eczema, 1429. 
ulcer of leg, 1419, 1432. 
zone of alarm, 1216. 

Variola, 156; Olid Small-pox. 
minor, 162, 163. 
sine various, 102, 

VarioloW, 162. 
varicella, 162. 

Vascular reaction of akin to imtenta. 110.8, 
1106. 

stasis ol lower limbs, chronic, 1419. 
Vasomotor disturbances, 1105. 

{ m Raynaud’s disease. 1109, nil. 

I Vasomotorneuroses, llOS-illl 
factor* involeed in, 1103. 

Vasovagal attacks, 891, 1700 
' Vegetables, onti-acorbutio value of. 478, 470. 
aa source of food poisoning, 423. 
table of. in relation to diabetic diet. 451. 

I Vegetations, ralruhr, 946, 9.71, 

Vegetative neurosis, 326. 

Veldt sore, 1511. 

VeDESeclIoD, 907. 

Venoms, snake, 353, 356. 

Venostaxis, 907. 

Veaoas dilatation in ascites, 792, ~X}. 
pulsation m aortlo incompetence, 068. 

; polM, forma of, 881, SS2, $83. 

I tbroiuosls, 1094, 1W5. 

Ventricular Ubrillatlon, 936, 1051. 

I Ventriculography in intracranial tumours, 

I 1580, 1681. 

j Ver du Cayor, 333. 

Ver macaque, 353. 

1 Verbigeration, in Bchizophrerua. 1901. 

1 VemiX caseosa, golden, m erythrobLwtosis 
fstalu, 818. 

Veronal, addiction to, 1876. 

Verruca fllilormls, 1498. 
necrogenlca, of tubercutou* origin, 23, 
1478. 

plana juvenilis, 1497. 
plantarls, 1493. 
vulgaris, 1497. 

Verruga peruviana, 142. 
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Vertebral tumours in relation to comi>re»- 
Bionofcord, 1753, 1754. 

Vertigo, 1534, 1635. 
aural, 1636. 
in raiason diseaee, 302. 
in cerebellar lesions, 1633. 
in paroxysmal tachycartba, 926. 
labyrintbine, 1533 ; and ae 2Ii'n>6re*a 
disease, 

Vesical crises in tabes, 1664. 
tuberculosis, 1353. 

Vesicle, 1413. 

■Vesko-collc HsVula in Ajverticuiitia, 61^1. 

092. 

Vestibular Irritation in sea-sicknesa, 367. 
lesions, tests for, 1533, 

“VI” antigen, 00. 

Vibrio of cholera, 126, 127, 

Vlcla satira, 420. , 

Vidal, LcLea simplex chroniciu of, 1490. 

Vijochln, 229. 

Vincent’s angina, 666, 667. 
o^anlsma in ulcero - membranoua 
etomatitls, 856. 
spirilla in measles, 140. 
is throat, 100, 106. 

Vinegar worm, 380. 

viper, RaueU'e, 337. 

Viperlne venom, 350, 367. 

Virilism, 640-812. 
in acromegaly, 602. 

In Cuihing'e syndrome, 603, 604. 

Virulence, bactenal, 2, 16. 

Virus diseases, 8. 9. 
of lymphojutlno renetenm, 106. 
of measles, 146. 
of nervous system, 1608-1637. 
of yellow fever, 187, 188. 
paatrople, 188. 

Viruses, 9. 

diseases due to, 8, 9, 143-197. 
skin erupbons due to, 1482, 1483. 
ultra-microscopic, 8, 9. 

Visceral crises o! tabes, 1664, 1008. 

VIseeroptosb, 774-779. 
symptoms of, 775-777. 
treatment of, 778, 779. 

Vision, disorders of, in acromegaly, 6fll. 
in disseminated sclerosis, 1077. 
in hydrocephalus in c^dren, 1604. 
inkypopsrathyroidiam, 630. 
in encephalitis leUiarpica, lOll, 1612. 
in migrame, 1718, 1710. 

Visual purple, 472. 
word centre, 1654. 

Vitamin copulation, 710. 
values of foods, 471, 474, 476, 478, 479. 

Vitamin A (axerophthol), 471, 473. 
daily requirement of, 471. 
effects of lack of, 471, 472. 
function of, 471, 
sonreea of, 471. 
value of foods, 471. 


Vitamin 6. (nnenrin), 476-477. 
daily requirement of, 476. 
deficiency, effects of, 470, 477. 
estimation of, 476. 
sources of, 473, 470. 
value offoods, 476; ondseaAneurin. 
B, (riboflavin). 477. 478. 

romples, 477, 478. 

B^ 477. 

B, (Adermin), 477. 

B) (nicotinic acid), 477, 478. 

C, 478-480. 

leqmrement of, 439. 
effect of heatbg on. 479. 
excretion of, 479. 
sources of, 479. 

D, 472-474. 
acbon of, 473. 

daily requirement of, 474. 
effects 01 overdosage of, 473. 
produced by nltra-violct irradiatioa. 
473. 

relation of ergosterol to, 473. 
standardisation of. 474. 
values of foods. 474. 

Df (calciferol), 473. 

J>». 473. 

04 , 473 . 

P„ 473. 

E, 474. 

deficiency, elTcrU of, 474. 
in relation to sterility, 474. 
sonrees of, 474. 
varieties of, 474. 

K, 474, 475. 

deiectivo ftbsorritlon of. in Jaundice, 
716, 

in relation to coagnlalion of blood, 
842. 

Bourtee of, 474. 

K„ 474. 

K,. 474. 

P,4B0. 

Vitamins, 47CMS0. 

cbemical characters of, 470. 
effect of cooking on, 470. 
fat-soluble, 470. 
groups fii, 470. 

international standards for, 471, 474. 
list of, 47a 
water-soluble, 470. 

VlUllgo, 1503. 

Vocal cords, abductor paialysis' of, 1133. 
cortical centres for movements of, 1133. 
paralysis of, 1132-1130. 
recurrent paralysis of, 1133. 

Voice, change m, in pamlysis agitans, 1721. 
in progressive raueeular atrophy, 1775. 
production, faultv, 1126, 1123, 1133. 
Volhatd’3 tests c! renal efllcieney, 1300. 
VoUmer’s patch test of tuberculosis, 1223. 
Voluntary movement, disorders impairing, 
1564, 1565. 
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Volvxilos as cause of acute intestinal ob- I 
fitruction, 702. I 

complicating megacolon, 600. | 

Vomiting. 509, 000. , 

acidosis in. 434. i 

letiology of, 699, COO. 
as cause of alkalosis and urtemia, 1336. 
black, post-operative, 039. 
central, 090, 600. 
cyclic, 434, 600. 
ucal, 703. 
liyatcrical, 699, COS. 

in pregnancy, 600, 608, 009. i 

morning, in alcoholics, 333, 601. 
post-anssthetie, 600. 

post-opcratiTC, causing peptic cesopnag- 
itls and ulcer, 682. 
projectile, 637. 

naex. COO. , . , 

sickness ol Jamaica, 418 j and tee Ackco 
poLwning. 
toxic, 600. 
treatment of, COO. 
von Beehterew's <li«ca9e, 1378. 
yon Bensdorfl count in pulmonary toi»cr- 
culosia, 1216. 

von Jakscli*s disease, S23 j and tee Aiucoua 
pscudo-leukaMnictt inuntum. 
von Beckilngbaiwn’s 
VroUk, prenatal fracture of, UW. 

Vulva, ^nulotna of, in ecbistowmiaaa, 

papiUoSaU of. to fljr* 

Vmva pruritus of, in diabetes, 443. 1418. 
Vulvar dlpbtlierla, 103. „ ion 

lesions in lymphopathia venereum, IOC 
Vulvitis in typhoid, 88. 

War conditions in relation heart. 912. 
in relation to hysteria, 1010. 19U, mo 
predisposing to septic endocarditis. 

diseasef^ccro-membrsnoua stomatitis as 

mental disorders in, 1843, 1844, 1616- 
Warbles in myiasis, 3 j3. 

Waren Tay-Sachs’ disease, 1686. 

Warts, 1497, 1498. 

WsssemaM reaction «• *” 

ment, 234. ^ 

first appearance of 
in cercbro-spinal fluid, lo^- 
m diagnosis of syphi^. -99- 

in glandular fever. 315. 

in lyphilis of heart and aorta, 19*-, 
m syphilis of the nervous system. IBjI- 
in typhus fever, 306. 
in Vincent’s angina, jui. 


Water as vehicle of cholera infection, 
126. 

of typhoid infection, 81, 03, 94. 
drinking, contamination of, 390, 420. 
lead contamination of, 390, 394. 
supply in relation to goitre and cretinism, 
524, 625. 

Waterbrash, 601. 602. 
Waterhonse-Friderichsen syndrome, 539, 
540. 

Waler-pock, 171. 

Watsoidus watsonf, 339. 

Waxy disease of arteries, 1076. 

Iddney, 1345. 

Weber's compass test, 1544. 
syndrome, 1523, 1548. 
teat for nerve deafness, 1534. 

Weed-klller, arsenical, 393. 

Wegner’s esteo<hondritls syphilitica, 238. 
WelgrsanU-typhus vaccine, 310. 

Well’s disease, 246 ; and tee Spiroehstosis 
i etc rohx m orrhagica . 

' WellFellx reaction, 294, 293, 300, 302,305, 
307. 303. 

' Wei! strain of kptospira, 245. 

' Weingarten’s syndrome, 829. 
WetdnJg-BoOmann disease, 1785. 

Werlhol’s disease, 845. 

Wernicke’s bemianoplc pupil pbenomenoD, 
1545. 

“Wet brain,” 381. 

Wheal. 1105. 1413. 

WhJp-eerd artery, 1070, 1100. 
the. 3i9. 

Wlille-5I)»1 ilseas'. 1«>- 

WhJllield’s ointment for ringworm, nua. 

' WhiUow, UlC. 
diphtberilic, 101. 
in »ynngom> elia, 1763. 
syphilitic, 215. 

Whooping-cough, 112-117. 

eclampsia. 116. 

Widal test, 6, 89. 

Wilson’s disease, 1087. 

Wlnckel’s disease, 

” Winged scapula,” 1539, 1774, n87. 
Wlnterbottom’s sign in African trypanoso- 
miasis, 283. 

Wlliclsocht, 1343. 

Wohllartla magnlfica, 3 j2. 

WolUez, maladle de, U78, 1 -j-. . 

' Wood’s glass for diagnosis of ringworm, 

I Wool-sorter’s disease, 53; and «« Anthrax. 

Word-blindness, IS-'iO. 

' in lesions of occipital lobe, loi j. 

pure, 1534, 

, Word-deafness, 1554, 1555. 15o0. 
t Wounds, diphtheria of, 103. 

I inrelation to septicfemia, 13. 

I scarlet fever after, 71. 

Wrist-drop in beriberi, 491. 
fal^l?«iUy. 393. 1817. 
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Writer’s cramp, 1738, 1740. 

Wochereria batieroKU 340. 

XSDtMn in urine, 1304. , 

Xanthochromia (of cerebro si)ut-il flui'l). ' 
1568, 1749. I 

Xanthoma, 715, 14S3, 1481. 
diaheUconim, 1484. 

palpebrarum, 1484. i 

inberosom, 1 484. 

Xanthomata m Hand-Schti11cr.Chri«baO’* 
disease. Sll. 

Xanthomatosis ofeldn, 808. 

Xanthopsia, 716. 

Xenopsylla cheopls, the rat'ftea of plt^o 
and typhus, 135, 204. 

Xeroderma, 1413, 1414. 
plmgentosa, 1507. 

Xerophthalmia, carotene in lelation <•>, 
471. 

in idiopathic steatorrhaa, 6C6. 
in Titamin deficiency, 471, 472. | 

Xerosis baenins, 100. 


Xerostomia, 558, 550. 

X-iafS, Inlurles tanrt, 373-378. 
uses of. m industry, 376. 
dcimatitis from, 1426. 

Yaws, 210-213. 

Te^ as eouree of ritanuurt B, and B„ 473 
476, 478. 
irfadiated, 473. 

eitamin content of, 473, 476, 478. 

Yellow fever, 1S7-19>. 

Jack, 187. 

Zenker's vltreons degeneration ot muscle, 
1369 

in typhoid. S3, 
m typhus, 30>. 

Zleli]-Ntel»n staining of (uLertuloud sjuiln, 

Ztemaaa’s stippling in m-alaria panuitc, 
257. 

Zootoxins, 354. 

Zoster, 1615. 



